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l. INTRODUCTION

The Legislature has recognized that the selection of sites for new large energy facilities
will have a significant impact upon the welfare of the population, the location and growth of
industry, and the use of the natural resources of the state. “It is the policy of the state of
Washington to recognize the pressing need for increased energy facilities, and to ensure
through avail able and reasonable methods, that the location and operation of such facilities will
produce minimal adverse effects on the environment, ecology of the land and its wildlife, and
the ecology of state waters and their aquatic life.”? In order to carry out these policies and
obligations, the Legislature created the Energy Facility Site Evaluation Council (the Council).

As part of its statutory process for reviewing applications for site certification of large
energy facilities, the Council must conduct an adjudication pursuant to the Administrative
Procedure Act, RCW 34.05. Pursuant to RCW 80.50.090(3) and WAC 463-30, the Council
held a 21-day adjudication for Site Certification No. 2013-01 starting on June 27, 2016, and
ending on July 28, 2016. The hearing was held in Vancouver, WA for nine days and Olympia,
WA for twelve days.

The Council members hearing the adjudication were Bill Lynch, Chair;? and Members
Jaime Rossman, Department of Commerce; Cullen Stephenson, Department of Ecology;
Joe Stohr, Department of Fish and Wildlife; Dan Siemann, Department of Natural Resources,
Dennis Moss, Utilities and Transportation Commission; Kenneth Stone, Department of
Transportation; Greg Shafer, Clark County; Bryan Snodgrass, City of Vancouver; and non-
voting member Larry Paulson, Port of Vancouver. Administrative Law Judge Cassandra Noble
presided over the adjudication for the Council.

A. APPLICATION FOR ENERGY FACILITY SITE CERTIFICATION?

Tesoro Savage Petroleum Termina, LLC, d/b/a Vancouver Energy, LLC,
(Tesoro Savage) a Delaware limited liability company, filed Application for Site Certification
2013-01 (ASC) with the Council on August 29, 2013, an amended ASC on February 25, 2014,
a Supplemental ASC including revised air permit language in August of 2014, and a
subsequent amended ASC on May 27, 2016.* Tesoro Savage proposed to construct and operate
afacility called the Vancouver Energy Distribution Terminal (VEDT) at the Port of Vancouver
USA (Port) in the City of Vancouver, WA. The VEDT will be designed to receive Bakken
crude oil and diluted bitumen (collectively crude oil) from throughout North America, with the

1 RCW 80.50.010.

2 Chair Lynch resigned by letter to the Governor dated August 16, 2017. Governor Insee appointed
Roselyn Marcus, Interim Chair of the Council, effective September 11, 2017. Ms. Marcus has read the record and
reviewed the evidence received.

3 Additional changes to the Application for Site Certification were submitted on October 6, 2016, after
the close of the record for this adjudicative proceeding, and therefore are not considered in this Order.

4 Ex. 0001-000001-8233-PCE.
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current expectation that most of the crude oil will come from mid-continent sourcesin America
(with afocus on North Dakota) and Canada.

B. AUTHORITIES

RCW 80.50.030 created the Council, a Washington State agency. The Council’s
powers and duties are identified in RCW 80.50. One of the Council’s duties is to “prepare
written reports to the governor,” including recommendations on site certification applications
to construct proposed energy facilities on specific sites and, if the Council is recommending
approval, the site certification agreement embodying the conditions upon which approval
should be granted.®

When the Council is reviewing an ASC, RCW 80.50.090 directs that it conduct an
adjudicative proceeding under the APA. The Council adopted WAC 463-30 to govern such
hearings. This adjudication order is one part of the information the Council will evauate in
preparing its RCW 80.50.100(1) report to the Governor recommending approval or rejection of
the ASC. This adjudication was conducted pursuant to the requirements and procedures in the
APA and WAC 463-30.

C. PROCEDURE

1. Parties

On January 28, 2015, the Council issued an Order Commencing Agency Adjudication
and Setting Intervention Petition Deadline: February 27, 2015. Statutory parties filed six
Notices of Participation. Eight entities filed a Petition for Intervention through Earthjustice,
and seven other entities filed individua Petitions for Intervention. The Council issued its
March 25, 2015, Order Recognizing Participating Parties and Granting Interventions
identifying the adjudication parties as follows.

The statutory parties are:

Applicant Tesoro Savage: Dale N. Johnson, Jay P. Derr, and Tadas A. Kisielius,
attorneys, Van Ness Feldman, LLP, Seattle, WA.

Counsel for the Environment (the CFE): Matthew R. Kernutt, Assistant Attorney
Genera, Olympia, WA.

Port of Vancouver, WA (the Port): David F. Bartz, attorney, Schwabe Williamson &
Wyatt, Portland, Oregon, and Connie Sue Martin, attorney, Schwabe, Williamson & Wyaitt,
Sesttle, WA.

Clark County, WA (Clark County): Taylor R. Hallvik, attorney, Vancouver, WA.

5 RCW 80.50.040(8); RCW 80.50.100(2).
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City of Vancouver, WA (Vancouver): E. Bronson Potter, attorney, and Karen L. Reed,
City Attorney, Vancouver, WA, and Susan E. Drummond, attorney, Law Offices of Susan
Elizabeth Drummond, PLCC, Kirkland, WA.

State of Washington Department of Natural Resources (DNR): Terence A. Pruitt,
Assistant Attorney General, Olympia, WA.

The intervention parties are:®

Columbia Waterfront, LLC (Columbia Waterfront): Linda R. Larson, attorney, Marten
Law, Sesattle, WA, and Daniel L. Timmons, attorney, Marten Law, Portland, Oregon.

Columbia River Inter-Tribal Fish Commission (CRITFC): Julie A. Carter, attorney, and
Robert C. Lothrop, attorney, Portland, Oregon.

International Longshore Warehouse Union Local 4 (ILWU Local 4): Cager Clabaugh
and Jared Smith, Vancouver, WA.

The City of Spokane (Spokane): Nancy Isserlis, City Attorney, Spokane, WA.

The Confederated Tribes of the Umatilla Indian Reservation (Umatilla Tribe): Brent H.
Hall, attorney, Portland, Oregon.

The Confederated Tribes and Bands of the Y akama Nation (Y akama Nation): Amber
Penn-Roco, attorney, and Joe Sexton, attorney, Galanda Broadman, Seattle, WA.

The City of Washougal (Washougal): Donald L. English and Scott Russon, City
Attorney’ s Office, Vancouver, WA.

Columbia Riverkeeper; Climate Solutions; ForestEthics’; Friends of the Columbia
Gorge; Fruit Valey Neighborhood Association; Sierra Club; Spokane Riverkeeper; and WA
Environmental Council (collectively Columbia Riverkeeper): All represented by attorneys
Kristen L. Boyles, Janette K. Brimmer, and Anna Sewell, Earthjustice, Seattle, WA, and David
A. Bricklin, attorney, Bricklin & Newman, LLP, Sesattle, WA.

2. Witnesses

Sixty-nine witnesses testified at the adjudicative hearing. Another 22 witnesses
submitted pre-filed testimony, but did not testify at the hearing. The witnesses are listed in
Appendix B attached.

3. Exhibits

Eight hundred eighteen exhibits were admitted into evidence, and are listed in
Appendix C attached.

6 BNSF Railway Co. was granted leave to file an amicus brief on the issue of federal preemption of state
authority asit pertainsto rail operationsin the state of Washington on May 16, 2016.

7 ForestEthics changed its name to “Stand” in April 2016. Columbia Riverkeeper, et al. and Tribal
Parties Pre-Hr’g Br. 1 n.1 (Columbia Riverkeeper Pre-Hr’g Br.).
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4, Dispositive Motions
The Council addressed the following dispositive motions before the hearing.

Rail and Vessal Issues. On March 29, 2016, Tesoro Savage filed a Motion to Dismiss
Issues 15, 20, 49, 50, 51, 52, 53, 66 and Portions of Issues 7, 12, 14, 18, 19, 39, 45, 64, 67, and
68 (Rail Operations Issues).® Tesoro Savage asked the Council to dismiss all proposed rail and
vessel transport issues and not to hear any evidence about matters that concern rail operations
expected to take place in connection with getting the crude oil to, and managing it at, the
VEDT. The motion was based on federal preemption and constitutional commerce clause
theories. Tesoro Savage argued that the Council lacks jurisdiction to consider evidence related
to these issues as it could lead to the Council imposing unlawful conditions on a site
certification agreement based on rail impacts.

Also on March 29, 2016, the Port filed a Motion for Partia Summary Judgment
Re: Preemption.® This motion was based on federal preemption and constitutional commerce
clause theories relating to vessel traffic.

Both motions were opposed by the following parties: Spokane, Vancouver, DNR,
Columbia Riverkeeper, Columbia Waterfront, Umatilla Tribe, Yakama Nation, CRITFC, and
the CFE. The opposing parties argued that federa law does not prevent the Council from
considering evidence on the potential impacts of rail and vessel operations. The parties also
argued that the motions are premature as it is unknown whether the Council will recommend
conditions that would violate federal law.

On May 4, 2016, BNSF Railway Company (BNSF) filed BNSF Railway’s Amicus
Brief in Support of Vancouver Energy’s Motion to Dismiss and The Port of Vancouver's
Motion for Partial Summary Judgment, and moved for itsinclusion in this adjudication record.
Columbia Riverkeeper and Vancouver filed objections to the BNSF amicus brief.

On May 16, 2016, the Council’s Administrative Law Judge issued an Order Granting
BNSF Railway Company Leave to File Amicus Brief.

On June 6, 2016, after considering the arguments, the Council issued an Order Denying
Tesoro Savage, LLC and Port of Vancouver Dispositive Motions. Federal law does not prevent
the Council from hearing and considering evidence on these issues. Once al the evidence is
heard, the Council can and will determine the extent of its jurisdiction.

Industrial Waste Discharges. On March 29, 2016, the Council received cross motions
related to the VEDT’s industrial waste discharge permit. Tesoro Savage filed a Motion for

8 The Port joined in this motion and the BNSF Railway Company was granted leave to file an amicus
brief in support of this motion.
9 Tesoro Savage supported the Port’s motion.
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Determination Regarding Issuance of Industrial Waste Discharge Permit.’? Tesoro Savage
sought a ruling confirming that the Council is the sole agency authorized to issue such permit
for effluent discharges to Vancouver’s publicly owned treatment works. Vancouver filed City
of Vancouver’s Motion for Order Ruling that EFSEC Lacks Authority to Issue Pretreatment
Discharge Permit. Vancouver argued that state law does not provide the Council this authority
and that the Council has not received delegated authority from the Environmental Protection
Agency (EPA). Responses were filed by the City, Tesoro Savage, Columbia Riverkeeper, and
the Port.

On August 31, 2016, after considering the motions and all supporting documents, the
Council issued Order Granting City of Vancouver's Motion for Ruling that EFSEC Lacks
Authority to Issue Pretreatment Discharge Permit, and Denying Vancouver Energy’s Motion
for Determination Regarding Issuance of Industrial Waste Discharge Permit. The Council
concluded that the National Pretreatment Program is a federa program governed by federd
law, under the exclusive jurisdiction of the EPA. State law cannot confer jurisdiction on the
Council and the EPA has not done so. In addition, the Council concluded that the objectives of
the federa and state regulatory schemes will be met by Vancouver issuing the permit.

Motion for Issuance of Final EIS. On May 31, 2016, Vancouver and Columbia
Riverkeeper filed a Motion for Issuance of Final EIS Prior to Commencement of Hearing.
Movants argued that the State Environmental Policy Act (SEPA) required the environmental
review to be sufficiently complete before the hearing commences to inform the find
recommendation regarding the environmental impacts of the proposed action and aternatives.
Tesoro Savage filed a Response that the Port joined. Tesoro Savage argued that SEPA does not
require the Final Environmental Impact Statement (FEIS) to be completed prior to the hearing,
that it was never anticipated that the FEIS would be complete prior to the hearing, and that this
motion is “tantamount to arequest to delay the adjudication.”

On June 21, 2016, after considering the motion and all supporting documents, the
Council issued an Order Denying Motion to Continue Adjudication until after Fina
Environmental Impact Statement is Issued. The Council concluded that the Council’s SEPA
rule provides that the Council may initiate the adjudicative proceeding prior to completing the
FEIS or the Draft Environmental Impact Statement (DEIS). Further, the adjudication is not a
process to challenge the adequacy of the DEIS or FEIS, and is a separate, distinct process that
will produce findings of fact and conclusions of law based on the evidence received in that
proceeding. The adjudicative proceeding is not an appeal of the Council’s environmental
review products, including the DEIS and FEIS.

10 The Port filed a response to the motions, supporting the motion filed by Tesoro Savage.
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. DESCRIPTION OF THE PROPOSED PROJECT AND DISCUSSION OF
RISKSAND BENEFITS

A. DESCRIPTION OF THE VEDT PROPOSAL
1. Overview of the VEDT

The proposed VEDT. According to the ASC, at full operation, the VEDT would
receive an average of more than four loaded crude oil unit trains'! per day, multiplied by
750 barrels (bbl) per car for an average of at least 360,000 bbl of oil aday, at 120 cars per unit
train, and 1713 trains per year.’? Each unit train is approximately one and one-half miles
long.’® The ASC's estimate of four trains per day corresponds with the maximum possible
throughput of 131.4 billion bbl per year if one assumes the maximum 120 cars per train with
each car fully loaded at 750 bbl. However, the ASC also acknowledges that the number of cars
and the amount of oil per car would vary, and provides a range of estimated capacity per train
of 65,000 to 90,000 bbl, which results in a range of 4 to 5.5 trains per day. In this order, the
Council thus uses a figure in the middle of that range or 4.7 trains per day, based on the ASC
figure of 1713 trains per year.

Tesoro Savage proposes to construct and operate the VEDT on property leased from
the Port.1* The VEDT will have three main areas: Area 200, the rail unloading area and where
the office facilities will be located; Area 300, the oil storage area where the crude oil will be
delivered via pipeline from the train unloading areas; and Area 400, the marine terminal (or
dock area) that will receive crude ail via pipelines from the storage tanks and occasionally
directly from the rail unloading area. Tesoro Savage will build a new rail track on the outside
of existing loop tracks and shift existing tracks in Terminal 5 that were added as part of the
West Vancouver Freight Access Project (WVFA Project). In addition, Area 500 will have the
pipeline to move crude oil between Areas 200, 300 and 400 and Area 600 would consist of the
boiler buildings.'®

Expected life of the project. The ASC is based on a 10-year |lease with the Port, with
two five-year extensions for atotal project length of 20 years.'® However, for design purposes
standard building codes typicaly assume that facilities will remain functiona for a 50-year
life.l’

L “Unit train” is a rail industry term that defines a single train of cars carrying the same commaodity.
PFT of Hack 7. The crude oil unit trains typically consists of between 80 and 120 cars al carrying exactly the
same thing, crude oil. PFT of Millar 9.

12 Ex. 0001-000740-PCE. Tr. 308, val. 2.

131t is possible that more than four unit trains would arrive in a single day as there is variability in the
supply chains moving to or from the facility. Tr. 308-09, val. 2.

14 Ex. 0001-000196-PCE.

5 Tr. 303, val. 2.

18 Tr. 314, vol. 2.

7 PET of Wartman 3.
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Crude oil. The VEDT is designed to handle crude oil with an American Petroleum
Institute (API)*® gravity range of 15 to 45. The gravity range designates crude oil products by
measuring crude oil density as compared to water, which has an API gravity of 10. A higher
API gravity isalighter crude oil, and alower API gravity is a heavier crude oil. Thus, an API
gravity of 45 describes lighter crude, and an API gravity of 15 describes heavier crude. The
VEDT is designed to handle more of the lighter crude, which is typica of Bakken crude.
Tesoro Savage would require its customers to meet the API parameters for which the VEDT
was designed.®

Rail cars. Crude ail rail cars are required by federa regulators to be upgraded by the
end of 2018 to cars with safety improvements including thicker walls and valve and
connections strengthening, designated as ‘DOT-117" cars. Tesoro Savage has committed to
requiring its customers to use only in DOT-117 cars or better for transporting crude oil to the
VEDT.

Storage tanks. Crude oil a the VEDT will be stored in six 48-foot tall, 240-foot
diameter crude oil storage tanks, each with a working capacity of approximately
342,000 barrels.

Transportation routes. Most trains coming to the VEDT will be carrying crude oil
from North Dakota or nearby states. Some may be carrying dilbit from Alberta, Canada. Trains
are generaly expected to travel through North Dakota, Montana, and Idaho before entering
Washington at Newman Lake near Spokane. In Washington, they would travel 385 miles, first
southwest from Spokane to the Tri-Cities of Pasco, Kennewick, and Richland, and then west
through the Columbia River Gorge National Scenic area alongside the Columbia River to reach
Vancouver. Train lengths, configurations, and approach routes may vary. Trains may travel
westward in part through Oregon on the south side of the Columbia River before turning north
to the VEDT.

The westward route switches from BNSF to the Port connection track at Milepost
10.69, then enters the main body of the Port onto aloop track from which trains are unloaded.?
Empty trains would exit to the east back to Milepost 10.69. Empty trains would later travel
eastward on one of severa routes, which could include a return along the inbound route, or
continuing north from Vancouver and through central Washington via Stampede Pass and
eventually returning to South Dakota or other points.

Loaded vessels would leave the Port and travel down the Columbia River, traversing
the system of bars and shoals of the Columbia Bar to the Pacific Ocean and then to refineriesin
the United States, most likely in California or Hawaii, or elsewhere.

18 The American Petroleum Institute is an industry body that sets standards for how the industry operates.
19 Tr. 306-07, val. 2.
2 Tr. 1557-58, val. 7.
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2. The VEDT Operator: Tesoro Savage

Tesoro Savage is a joint venture. Tesoro Savage is a limited liability company,
formed as a joint venture of Tesoro Refining & Marketing Company LLC (a wholly owned
subsidiary of Tesoro Corporation)?! and Savage Companies.?

Tesoro Corporation. Tesoro Corporation (Tesoro) (now Andeavor) is a Fortune 100
company, and an independent refiner and marketer of petroleum products. Through its
subsidiaries, Tesoro operates six refineries in the western United States with a combined
capacity of approximately 875,000 bbl per day. Tesoro's six refineries are located in
Anacortes, WA; Martinez, CA; Wilmington, CA; Mandan, ND; Kenai, AK; and Salt Lake
City, UT. Tesoro Refining & Marketing Company LLC is a subsidiary of Tesoro
Corporation.?®

Savage Companies. Savage Companies (Savage) is a privately held operator that
provides supply chain management solutions and industrial solutions tailored to meet the needs
of customers across a variety of industries including oil refining and railroads. Operations
include over 200 locations and more than 3000 employees in North America and
internationally.?*

VEDT Management and Operations. Tesoro Savage was established to build, own
and operate the VEDT. Jared Larrabee, a Savage employee, will be the VEDT genera
manager. His job includes getting the VEDT up and running, hiring, establishing operation
practices, and overseeing the permitting process. Tesoro Savage does not currently have any
other employees. Tesoro Savage is governed by a management committee consisting of two
executives from Savage and two executives from Tesoro. The management committee meets
guarterly. Tesoro Savage' s management structure and details regarding operating procedures,
scope of control, day-to-day management, etc. have not yet been determined, but will be
developed if and when the ASC is approved.®

The VEDT is planned as a transfer facility to deliver crude oil from the mid-continent
to refineries on the West Coast.?® The VEDT will conduct no refining although Tesoro, as a
refinery, will be a VEDT customer.?” Savage would be the primary operator of the rail
unloading structure and storage tanks, and Tesoro would operate the dock infrastructure and

2l Tesoro Corporation changed its name to Andeavor in connection with a merger that closed on
June 1, 2017. See letter dated Aug. 11, 2017, to Stephen Posner, Manager, Energy Facility Site Evaluation
Council from Charles Cavallo Ill, Deputy General Counsel-Commercial & Logistics, Andeavor; and Chair
William H. Lynch’'s August 28, 2017, |etter reopening the record to admit Mr. Cavallo’ s letter to the record.

22 Ex. 0001-000048-PCE.

2 Ex. 0001-000048-PCE.

24 Ex. 0001-000048-PCE.

3 Tr. 402-03, vol. 3.

%Tr. 297, vol. 2

27 Tr. 385-86, vol. 3.
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operations, but the VEDT would operate as an integrated system. Tesoro Savage's customers
would be responsible for the delivery of the crude oil to and from the VEDT. While the crude
oil isat the VEDT, Tesoro Savage would have ‘ care and custody’ of the product, but would, at
no time have control of the unit trains.

The VEDT site encompasses 47.4 acres, divided into Areas 200, 300, 400, 500, and
600. Unit trains would arrive and be stationed on the VEDT rail loops. The trains would be
moved through the unloading area (Area 200) in segments, where the crude oil would be
gravity-drained into the transfer pipeline system (Area 500). The crude oil would be pumped
through the transfer pipelines to the crude oil storage tanks (Area 300) to be held until the
marine vessel loading operation. Marine vessels would arrive and moor at the dock (Area 400)
where they would be pre-boomed when possible. Crude oil would be pumped from the storage
tanks to the loading area, and loaded to the marine vessels. Crude oil may also be pumped
directly from the rail unloading areato the vessels at the marine terminal .28

3. TheLessor of the Site: the Port

Economic Activity. The Port has a 100-year history and mission in the State of
Washington.?® It is an economic engine for Vancouver and the region, generating up to
$30 million in yearly revenue, re-invested back into the Port.® It has carried out a 20-year
long-term investment in the regional and local economy. In addition to the proposed VEDT,
there are three new projects planned at Port Terminal 1, a Marriott hotel, a mixed-use facility
with office space and residential units. The Port also plans to move its own headquarters to the
waterfront.3

Port Growth. In recent years, the Port has focused on growth and development and its
operations have increased to an estimated $30 million as of summer 2016.32 Alastair Smith, the
Port’s Director of Marketing and Operations,® testified that marketing efforts have brought the
Port global recognition. The Port’s long-term viability has been recognized in the Port’s good
financial rating. The Port has signed many long-term agreements for over-sized, over-weight
cargo, taking advantage of a shortage of facilities and their specialized crane for large, heavy
cargo that no other port can handle, such as wind energy components.®*

The Port is a break-bulk facility. The Port is not a container handling facility. It
focusses on cargo that can be transported by truck, vessel, and rail. To that end, the Port has
engaged in long-term planning and investments, including the WVFA Project, which

28 Ex. 0001-0008233-PCE.

29 Ex. 1022-000001-129-POR.

30Ty, 239, 246, vol. 2.

81Ty, 275, vol. 2.

82 Ex. 1021-000001-000012-POR; Ex. 1022-000001-129-POR; Ex. 1018-000001-POR.
33 Ex. 1011-000001-POR.

34 Tr. 241-44, vol. 2.
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constructed a new entrance to the Port for unit trains and rail lines into and out of the Port.®
The WVFA Project increased rail movement efficiency into and through the Port. As part of
this project, the Port also constructed bridges and underpasses for rail tracks to avoid traffic
congestion problems in the surrounding Vancouver streets.

4, The Crude Oil Industry in Washington and the Western United States

Petroleum Administration for Defense Districts. The United States is divided into
regiona Petroleum Administration for Defense Districts (PADDs) by the United States
Department of Energy for the purposes of petroleum infrastructure and refining. The regions
vary in the number of oil producing fields, the capacity for processing crude oil, and the end
user base for refined oil. The PADDs also differ in terms of transportation of crude oil to
refineries, pipeline infrastructure, crude-by-rail, and marine transport.’

PADD V. PADD V is comprised of the seven western states. Alaska, Washington,
Cdlifornia, Oregon, Nevada, Arizona, and Hawaii. Tesoro has four refineriesin PADD V. One
isin Anacortes, WA; one in Kenai, Alaska; and two in California, Martinez and Los Angeles.
While three of these refineries are above the average capacity of 95 maximum bbl per day, the
Los Angeles refinery is the largest single refinery complex on the West Coast.®® In addition to
the Tesoro refinery in Anacortes, the state of Washington has four other refineries owned by
three different companies: British Petroleum, Phillips 66, and U.S. Oil.*°

Crude Oil Transport in PADD V. The modes of crude ail transport into PADD V
vary. Existing pipeline infrastructure within PADD V brings crude oil to California refineries
from the California crude fields. The Trans Mountain pipeline brings crude oil into northern
Washington from Canada. Crude oil from the Alaskan North Slope (ANS) is brought down to
the southern coast of Alaska and then transported by ships to PADD V refineries. Foreign
marine vessels also bring crude oil to PADD V. More recently, crude by rail (CBR) from the
mid-continent is transported to PADD V. Several Washington refineries have constructed CBR
facilities, while recent CBR facility proposals in Caifornia have not moved forward. The use
of three transportation modes, pipeline, marine and rail provide flexibility in bringing crude oil
to PADD V refineries.®

Crude Oil at the VEDT. The VEDT would allow CBR transport from the Bakken oil
fields and other mid-continent sources. However, the VEDT has been designed to accept crude
oil in the range of 15 to 45 API. Although Bakken Crude is a lighter crude, the VEDT will be
able to accept heavier crude oil with an API aslow as 15 from other locations.** Tesoro Savage

35 Ex. 1020-000001-POR.

36 Tr. 447, vol. 3.

37 PFT of Roach 4.

3 PFT of Roach 3-4.

% PFT of Goodman 30; Ex. 5588-000034-CRK.
40 PFT of Roach 5-6, 16, 18.

4 Tr. 306-07, vol. 2.
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intends that VEDT crude oil would be destined to PADD V refineries. Although Tesoro
Savage did not originally intend the project to transfer crude oil for shipment to foreign
refineries and the Port lease currently prohibits export, a federal export ban has been lifted and
export from the VEDT could occur if the lease prohibition was changed.*? The VEDT has the
capacity to provide the crude oil to Washington refineries, but the immediate plan is likely to
transport the crude oil ultimately to Californiarefineries.®

Washington. Currently, Washington refineries produce all or nearly al fuels consumed
in western Washington. The output of Washington refineries exceeds consumption of refined
product within the state, and a portion is exported to Oregon, other states, or exported
internationally. Although the output of refineries in Washington exceeds demand,
infrastructure limitations generally make it uneconomical to transport product from refineries
within western Washington to the eastern side of the state. While there is an occasional barge
that goes to Pasco up the Columbia River, the mgority of the refined fuel for eastern
Washington comes into Spokane via pipelines from Utah and Montana refiners, which are in
PADD IV. These pipelines carry refined product rather than crude oil.**

5. Description of Operationsat the VEDT

a. Infrastructurefor Receiving Trains

Ownership of crude oil. Crude oil trains coming into the VEDT will be owned and
operated by BNSF on its established track. Most VEDT customers will use BNSF trains.*
Other VEDT customers may use rail cars owned by other railroads such as Union Pacific.

Train Speeds. BNSF sets a 35 mile per hour (mph) speed limit for crude oil trains
traveling though municipalities with a population of 100,000 or larger. Qil trains are limited to
40 mph if they carry one or more DOT-111 or CPC-1232 tank cars, when moving through
federally designated “high-threat urban areas.”*® Once the trains arrive onto the Port track,
their speed would have been reduced to 10 miles per hour. When they enter the loop track area,
the crude oil within the train cars would transition to the care and custody responsibility of
Tesoro Savage, who maintains custody while the crude oil is at the VEDT.#” Once at the
VEDT, employees will reduce train speed to 5 miles per hour while they are passing through
the Port. The trains would then move through the unloading area.

Unloading process, staffing, and safety planning. When a unit train comes to the
VEDT, the train would be prepared for unloading. A team would connect the top of a segment
of the rail cars to a vapor recovery system. Another team would handle the bottom of a

42 Tr. 201-02, vol. 2.

43 PFT of Roach 8-10, Tr. 3326-28, vol. 14.
4 Tr. 209-11, vol. 2.

4Ty, 3288, vol. 14.

% PFT of Kaitala 11.

47 Tr. 298, vol. 2.
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segment of the rail cars where the crude oil is drained into the piping to go into the storage
tanks.*® These two processes usually take about 45 minutes. At that point, the gravity draining
of therail cars would begin. It takes approximately 2 hours for the gravity drain to occur. Once
the segment of carsis drained and confirmed to be empty, the cars would be disconnected from
the unloading system, which would take approximately a half hour, and the next segment of
cars WO4L§J)|d be advanced to be unloaded. Upon being fully unloaded, the train would depart the
VEDT.

Tesoro Savage submitted a 410-page safety plan with its ASC.® Mr. Larrabee
anticipates having 176 employees on site working four on/four off shifts: 12-hour shifts for
four days, then off for four days.>* Mr. Larrabee anticipates 30 to 40 employees working on a
shift schedule, with approximately 18 doing the unloading work.>? There are three unloading
tracks and unloading operations that take an average of 1516 hours a train.>® Every employee
has “stop work authority” to stop work if he or she sees an unsafe practice occurring. The
employee can stop work at a specific area or for the entire VEDT, depending upon the unsafe
practice observed.> In addition, there would be a safety manager on site, with a safety team
reporting to that person.>

b. Infrastructurefor Storing Crude Oil

The VEDT will include six storage tanks to hold the crude oil after it is unloaded from
the unit trains and before it is loaded onto marine vessels. The tanks are designed to hold four
full unit trains per tank or approximately 342,000 bbl. All the tanks have mixers.>®® With a
facil ity5 ;hroughput of 131,400,000 bbl per year, each tank would experience about 64 turnovers
ayear.

The storage tanks have convex, double fully welded bottoms with space in between for
monitoring leaks. The tanks have two roofs—an external roof intended to prevent rain from
entering the tank, and an internal floating roof intended to reduce vapor emissions. The internal
floating roof has seals to minimize loss of oil when the roof moves up and down as the tanks
are filled and drained. There is an automatic tank gauging system, along with high- and
low-level alarms. The tanks also have a full fire detection system and nozzles on each tank. 8

48 Tr, 370-71, vol. 3.

4 Tr. 371, vol. 3.

50 Tr. 326, vol. 2; Ex. 0001-004901-5310-PCE.
51 Tr. 367, vol.
52 Tr. 368, vol.
53 Tr. 376, vol.
5 Tr. 377, vol.
5 Tr. 378, vol. 3.
56 Tr. 692-93, vol. 4.
5 PFT of Hansen 13.
58 Tr. 564-65, vol. 3.

wwwww
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C. Seismic Design of the VEDT

The VEDT is proposed in a seismic-event-prone location on soil that is subject to
liquefaction. Liquefaction can produce ground deformation, ground displacement, or bank
collapse. To address the seismic hazard conditions at the site, Tesoro Savage has designed
ground improvements for portions of the site and designed structures to meet or exceed the
requirements of Risk Category Il as set forth in Minimum Design Loads for Buildings and
Other Structures (ASCE 7-10).

d. Vessel Loading Operationsat the VEDT

Regulatory limit on vessel capacity. Several vessel types will cal at the VEDT.
Currently all tanker vessel traffic on the Columbia River is limited to 300,000 bbl. There is a
process to change that planning standard and Tesoro Savage intends to work to increase this
limitation to 600,000 bbl.>®

Vessal loading will take place in Area 400, which includes Berth 13 and 14. Upon a
vessel’s arrival, line handlers will retrieve and place the lines on the shore mooring hooks.®
The dock is T-shaped with restricted room so access on and off the vessels will only be from a
platform.®t

Under normal circumstances, once the vessel is tied at the dock, a boom is deployed
around the vessel. Boom anchors and anchor buoys will be positioned and set in three locations
on the offshore side of the ship to secure the boom and then one each on the starboard quarter,
mid-ship on the starboard side and starboard bow.%? There are times when the boom cannot be
deployed due to inclement weather or wind conditions. In those instances, the vessel loading
operation may continue without the boom.®

Once booms are in place, the cargo and vapor hoses can be connected to the ship.%* The
operations crew will use aloading tower with hoses that will move up and down and go out to
the vessels via crane. Once the vessel is connected, a dock safety skid takes the displaced air to
the marine vapor combustion units for destruction. Three different differential switches
monitor the pressure.®

Once the cargo and vapor hoses are in place, the crude oil can be loaded onto the ship.
Loading would begin at aslow rate, speed up if all iswell, and slow down as the tanks get full.
Although the maximum capacity to transfer the oil is 32,000 bbl per hour, at the full loading

%9 PFT of Bayer 4.
% PFT of Bayer 8.
51 Tr. 583, vol. 2.

62 PFT of Bayer 9.
8 Tr. 857, val. 4.

8 PFT of Bayer 9.
8 Tr. 583-84, val. 2.

13 EFSEC ADJUDICATION NO. 15-001
FINDINGS & CONCLUSIONS & ORDER
Tesoro Savage, LLC




© 00 N o o b~ w N Pk

N NN N N N DN R B PR R R R R R
o o0 A WO N P O © 00 N O 0 W N B+ O

rate, the ships will generally be loaded at approximately 24,000 bbl an hour. A higher rate
could occur for larger vessels.®®

Once loaded, the block valves on the dock and ship are closed. The hoses are then
disconnected, put in a small bucket where the vessel drip pan is placed, and open the
connection from the bottom so that any drops go into the bucket.®” Once ready, the ship would
work with the local U.S. Coast Guard unit on when it can depart the dock.®®

e Crude Oil Transport to and from the VEDT

River transit. During the transit down river, the ship will be guided by a River Pilot. In
the vicinity of Kelly Point at the confluence of the Willamette and Columbia Rivers about
3.5 miles from the terminal, the ship will be met by two docking tugboats which will assist the
ship to maneuver alongside the VEDT port (left) side to the dock.%® The dock will have a
scoreboard that tells vessels and pilots who are bringing the vessels the speed and angle at
which the vessel is approaching.”

B. EVALUATION OF THE BENEFITS AND RISKS ASSOCIATED WITH THE
VEDT

The Council takes notice of the fact that the Columbia River runs along a major portion
of the rail route, and along that route also are public recreational and scenic resources such as
the Columbia River Gorge National Scenic Area, Glacier National Park in the State of
Montana, Fort Vancouver National Historic Site, the Lewis and Clark Greenway Trail, the
Columbia River Renaissance Trail, the City of Vancouver Waterfront Park, and other such
unique public amenities. To adequately evaluate the proposal’s overall potential impacts and
risks, the Council will evaluate individually three interrelated components of the VEDT:

1. VEDT site operations impacts and potential risks;
2. Rail route operations impacts and potentia risks; and

3. Vessal operations impacts and potential risks.
1. VEDT Site Operations
a. Seismic I'ssues

The Council will begin its analysis by considering whether the site selected by the
VEDT is seismically suitable for acrude oil terminal.

66 Tr, 797-98, vol. 4.
67 Tr. 800, vol. 4.

8 Tr. 871, vol .4.

8 PFT of Bayer 8.
70Ty, 584, vol. 3.
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The VEDT Site is Within a Region Prone to Seismic Events. The proposed VEDT
would be the largest CBR facility in the United States.”* Locating the VEDT in a
sei smic-event-prone location poses distinct and particular risks.

The Pacific Northwest is a seismically active region, unique in that it is subject to large
magnitude subduction earthquakes. There are a number of active faults within 25 miles of the
VEDT site.”> Many earthquakes of all types have occurred in the past and they will occur in the
future.” In addition to the geographic zone called “Cascadia Subduction Zone” (CSZ), there
are a number of active shalow (closer to the ground surface) seismic sources that have
different seismologic effects closer to the VEDT, including longer-duration shaking resulting
in soil liquefaction.™

The United States Geologica Survey (USGS) estimated that there is a 15 percent
chance that a subduction earthquake™ in the CSZ will affect the region within the next
50 years.”® The CSZ spans a 680-mile coastal stretch between Vancouver Island, British
Columbia and Cape Mendocino, CA. The Juan de Fuca tectonic plate is subducting beneath the
North American Plate at a rate of approximately four centimeters per year. Measurements
show that the offshore portion of this megathrust is now “locked” along the entire length of the
subduction zone and is progressively accumulating tectonic stress and strain that will be
released in a large magnitude earthquake at some time in the future.”” This is a primary
geologic hazard that poses a great threat to the Port and its surrounds, should it be the site of,
or affected by, alarge crude oil storage and transfer operation.

Joseph Wartman, Ph.D., an Associate Professor of Civil and Environmentd
Engineering at the University of Washington,”® testified that this 15 percent estimate of the
likelihood of such a large CSZ earthquake occurring in the next 50 years is based on the best
current available science.”

The Council agrees that there is a 15 percent chance that a great CSZ megathrust
earthquake will occur in the region within the next 50 years. As noted above, although the
VEDT currently has a 20-year lease with the Port, for design purposes, standard building codes

" PFT of Goodman 24; Tr. 2852, vol. 12.

2Tr. 2979, vol. 13.

8 Tr. 2977, vol. 13.

" Tr. 2977-80, vol. 13.

> Thistype of subduction earthquake would be a magnitude 8 or greater. PFT of Wartman 3.

8 PFT of Wartman 3.

" PFT of Wartman 4-5.

8 He has visiting appointments in Environmental Engineering in New Zealand and Spain; has received
numerous professional awards and honors; and has many publications about earthquakes and soil stability.
Dr. Wartman is currently part of a large National Science Foundation-sponsored research effort at the University
of Washington that is making predictions of the effect of alarge 9.2 subduction earthquake. PFT of Wartman 1;
Tr. 3007, vol. 13.

" Tr. 3006-07, vol. 13.
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typically assume that facilities will remain functional for a 50-year life.®® Thus, there is a
15 percent chance of a CSZ megathrust earthquake during the design lifetime of the VEDT.8!

Shallow earthquakes are seismologicaly different from CSZ megathrust earthquakes,
but also potentially dangerous. USGS data suggests that the peak ground acceleration
(horizontal shaking) at the VEDT site that can be anticipated from a shallower earthquake on a
local fault could be higher than in a CSZ megathrust quake, due to its closer proximity to the
surface.

Frequent aftershocks can also be expected after an earthquake. They are especialy
pronounced after large earthquakes such as those expected in the CSZ. The main consequence
of aftershocks is that they tend to inhibit or impede rescue, recovery and cleanup efforts,
particularly if there are damaged structures.®?

In a Seismic Event, the Soils at the VEDT Site are Subject to Liquefaction.
Earthquake magnitude is a quantitative measurement of earthquake size based on instrumental
measurements that allow an objective, quantitative measurement of ground shaking activity.®
The ground motion hazard depends upon the magnitude of an earthquake, its distance from the
epicenter, and the subsurface conditions.8* Horizontal ground movement is referred to as Peak
Ground Acceleration (PGA).® If an earthquake has a PGA of 0.42g, then during pulses of high
amplitude shaking, about 40 percent of gravity would be acting horizontally on structures and
facilities.

The PGA vaue of an earthquake is important because it is an indication of an
earthquake's ability to cause damage and trigger soil liquefaction.®® Forces up to about
42 percent of gravity could act horizontally on soils, structures and facilities. That level of peak
ground acceleration is significant because it exceeds the threshold to trigger soil liquefaction,
the controlling geotechnical concern for seismic design at the VEDT site. Earthquakes with
longer periods of shaking also cause soil to remain in a liquefied state for a longer period of
time, increasing damage.®’

Soil liquefaction occurs when pore pressure or water pressure is generated in the soil as
a result of earthquake shaking causing loss of soil strength and soil stiffness. When
liquefaction occurs, the solid layer temporarily behaves as a viscous liquid instead of asolid. A

80 PFT of Wartman 3, 6; Tr. 1210, vol. 5.
81 Ty, 1210, vol. 5; PFT of Wartman 6.

82 Tr. 2984-85, vol. 13.

83 Ex. 0273-000004-TSS.

8 PFT of Shanahan 11.

8 PFT of Shanahan 11.

86 Tr, 2978, vol. 13.

87 Tr. 2977-78, vol. 13.
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loss of soil strength or stiffness can produce ground deformation, ground displacement, or
collapse of banks.®

The first prerequisite for soil liquefaction is saturation of the ground surface, which
makes it more likely that water will fill gaps between soil particles and cause them to lose
contact with each other. The second prerequisite is low density, uncompacted soil .8

Thefirst effect of soil liquefaction is vertical settlement of the ground surface, which is
rarely uniform and almost aways differential. This means that the ground may settle one foot
at one place, 3 inches in another adjacent spot, and eight inches nearby. The second effect is
horizontal movement, sometimes known as lateral spreading, of the ground surface, which can
be many feet. A third effect is landslide development resulting from significant strength loss.®
These effects are more pronounced at ports located along bodies of water because of the nature
of the geologic processes that deposited soils at those locations. ™

The soils at the VEDT site are highly susceptible to soil liquefaction.®? The soils are
compacted fill underlain by silt and sand of varying strength down to approximately 60 to 100
feet below ground surface.®® This is an important factor in predicting the effects of seismic
activity at the site. Structures that may otherwise withstand ground movement could be
damaged if underlying soils liquefy, as is predicted for the VEDT.% Some of the soils at the
VEDT fal within the National Earthquake Hazards Reduction Program site Class F, meaning
they are unstable soils prone to liquefaction during very strong ground motion.*® Almost the
entire Port is mapped by the State of Washington as having a moderate to high level of
liquefaction hazard.®® At the VEDT, the likely results of soil liquefaction in the types of
earthquakes modeled for the project include significant dynamic settlement and lateral
spreading deformations in some areas, especialy near the riverbank. Ground settlement is
estimated to be approximately 10 to 16 inches in the unloading and office areas and the boiler
building; 6 to 10 inches in the storage tank area; 3 to 15 inches in the transfer pipelines areg;
and 12 to 24 inches in the marine terminal .%” Estimates of lateral spreading at the shoreline for
Terminal 5 predict up to approximately 12 feet at the site, which could impact slope stability
along the banks of the Columbia River.%®

88 Tr. 2978, 2981-82, vol. 13; Ex. 0001-006618-19-PCE.
89 Tr. 2983, vol. 13.

%0 Tr. 2981-82, vol. 13.

91 Tr. 2981, vol. 13.

92 Tr. 2982, vol. 13.

% PFT of Shanahan 13.

% PFT of Shanahan 13.

9 PFT of Shanahan 13.

% Tr. 2985-86, vol. 13.

9 PFT of Shanahan 13-14.
% PFT of Shanahan 13-14.
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Design of Ground Improvementsin Areas 300 and 400. Mark Rohrbach is an expert
on ground improvements for seismic conditions.*® For the VEDT site, he is the design engineer
of record for al ground improvements in Areas 300 (the tank area) and 400 (the marine
terminal).!® Mr. Rohrbach evaluated the design of the ground improvements for Areas 300
and 400. He designed the ground improvements to limit static and seismic settlement, and
movement of the pipeline proposed to run paralel to the Columbia River, and for the dock
abutment and peripheral buildings including emergency power and fire suppression facilities.
Mr. Rohrbach was responsible for evaluation and mitigation of seismic lateral spreading of the
riverbank at the pipeline footing and dock abutment during seismic loading.'%*

The plan for seismic improvements for the VEDT includes non-ground improvement
design features throughout the terminal site.l®® In his design work, Mr. Rohrbach utilized
geotechnical reports prepared by Geotechnical Resources, Inc. (GRI) for the soils existing at
the facility site.1®® After consulting with USGS site-specific information, he prepared a report
that describes his design for ground improvements for Areas 300 and 400.1%4

The design for ground improvements included several techniques to address different
types of ground movement and stress.’® The use of stone columns is a ground improvement
technique that uses specialty purpose-built vibrating probes to densify and reinforce the soils
while constructing a stone column.® Deep soil mixing is a ground improvement technique
that improves the characteristics of weak soils by mechanically mixing them with cementitious
binder durry.1%” This technique is used to increase bearing capacity, decrease settlement,
increase global stability, and mitigate liquefaction potential for the planned structures, tanks,
embankments, and levees.!® Wet soil mixing is used to construct in situ gravity retaining
structures and to facilitate tunnel construction and remediate the impact tunneling may have on
nearby structures. Soil stabilization by wet soil mixing can provide structural support and
reduce lateral loads on bulkhead walls.2® Jet grouting is atechnique that creates in situ grouted
s0il.11° The jet grouting process constructs grouted soil full columns with a known designed
strength and geometry. It was Mr. Rohrbach’s opinion that using these techniques, the static
and seismic components of the VEDT design would be in accordance with all applicable
standards and codes.!'* He compared the design information provided to him for the VEDT for

9 PFT of Rohrbach 1.

100 PFT of Rohrbach 1.

101 PFT of Rohrbach 3.

102 pET of Rohrbach 1; Ex. 0001-000214-PCE.
103 Ex. 0001-006478-PCE for Area 300; Ex. 0001-006609-6693-PCE for Area 400.
104 Ex. 0001-006695-7252-PCE.

105 Ty, 1137-38, vol. 5; Ex. 0001-006701-PCE.
106 PFT of Rohrbach 9.

107 Ex. 0001-000453-PCE.

108 Ex, 0001-000453-PCE.

109 PFT of Rohrbach 10.

110 PFT of Rohrbach 11.

111 PFT of Rohrbach 1, 11.
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consistency with IBC 2012, ASCE 7-10 and other design guides, and determined that it is
consistent with or more conservative and safer than what is required by the various design
guides.*?

With regard to Area 300 where the storage tanks are located, the Opponent’s question
the adequacy of the designs for planned secondary and tertiary containment structures and the
containment berm.**® The ground improvement in Area 300 consists of stone columns 3 feet in
diameter and spaced 8.2 feet on center spacing in a square grid. Various techniques will be
followed and specia equipment and software will be used to monitor and ensure correct
operation of the wet soil mixing, potential differentia settlement and unusually poor soil
conditions. Based on Hayward Baker, Inc.’s (HBI) analysis, the ground below the proposed
transfer pipeline will be improved.** The ground improvement in Area 300 will not extend all
the way through the liquefiable soil layers. Mr. Rohrbach’s opinion was that this was
acceptable because analysis showed that the performance objectives could be satisfied without
fully penetrating the liquefiable layers. He said that adding stone column length in Area 300
has the practical effect of increasing the carbon footprint of the project and adds to the cost of
the project without benefit to the environment or the VEDT. He concluded that the ground
improvement design meets or exceeds all applicable standards and takes a conservative
approach.t®

In Area 400, the marine terminal, the transfer pipeline alignment is generally parallel
with the Columbia River and about 94 feet northeast of the ordinary high water mark
(OHWM).!1® The HBI analysis advised that ground improvement below the proposed transfer
pipeline is necessary. In the pipeline portion, stone columns aone were not felt adequate to
provide the required stability. They will extend to the non-liquefiable soils at approximately
the 50-foot elevation. The design includes a series of jet grout columns, deep soil mixing
panels, and stone columns. The deep soil mixing panels planned will limit the potential
liquefaction below the pipe alignment. The jet grout column will provide the vertical support
of the pipe rack foundation, and the stone columns will form a non-liquefiable buttress that
stabilizes the shoreline area.!'’ Ground improvements in the vicinity of the proposed dock
abutment will also be necessary and will consist of different approaches to three zones.

Mr. Rohrbach’s opinion of the improvements planned in Area 400 is that, during avery
significant earthquake, the soil between the deep soil mixing panels could liquefy and displace
laterally toward the Columbia River. He testified that this type of failure is unlikely to occur

12 PFT of Rohrbach 8.

113 PFT of Wartman 17; Tr. 2986, 2998, vol. 13.

14 PFT of Rohrbach 12.

115 PFT of Rohrbach 12.

116 The mark that will be found by examining the bed and banks and ascertaining where the presence and
action of water are so common and usual, and so long continued in all ordinary years, as to mark upon the soil a
character distinct from that of the abutting upland. RCW 90.58.030(2)(c).

17 PFT of Rohrbach 13.
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due to the planned Area 400 ground improvements. It was also Mr. Rohrbach’s opinion that
the design for Area 400 meets or exceeds all applicable standards and takes a conservative
approach to ground improvement for that area'® Mr. Rohrbach’'s design assumed that
earthquake activity would occur a the VEDT site. Recognizing that the VEDT is a major
project planned to be constructed adjacent to valuable environmental and economic resources,
and that these resources are highly regulated Mr. Rohrbach said that he expects the system he
designed would comply in every way with the local standard of practice for similar
structures.!®

Mr. Rohrbach stated he believes these techniques would meet project specifications
including reducing possible settlement under tanks and pipelines in areas 300 and 400 to as
little as 2 inches of total settlement, and one inch of differential settlement.'?

Secondary Containment. In spacing the storage tanks, Tesoro Savage followed the
American Petroleum Institute and NFPA recommendations, placing each one half the diameter
of the nearest other tank. The number one failure point on tanks is the tank bottom. This is
addressed by double bottoms with interstitial monitoring, and a 60-mil HDPE liner within the
tank area. There would be a berm around all of the tanks. It would be approximately 22 feet at
the base and 10 feet at the top, and six feet tall, running around the perimeter of all the tanks.
Theliner istied into the foundation of al the tanks, and istied into the berm as well. The berm
area is designed to hold 110 percent of the contents of the largest tank. Although applicable
code provisions require a berm to be designed to accommodate a 24-hour, 25-year storm event,
Tesoro Savage has designed it to hold a 24-hour, 100-year storm event. There are also smaller
berms around the individual tanks, preventing a total loss of containment in the event of tota
loss of containment for atank.'?*

There are no ground improvements underneath the berms in Area 300.122 The rationale
for decision is based on a theory about liquid levels in a seismic event where the berm area
settled, but the entire area settled uniformly, and not differentially. In that circumstance, it was
assumed the berms would maintain their entire capacity. Designers reasoned that even
accounting for the space needed for oil and rain, there would still be over nine inches of
freeboard (height above a liquid line). Geotechnical engineer, Matthew Shanahan reviewed
Tesoro Savage's design in light of ASCE 7-10 and found that, if the plans, including those for
the containment berms were implemented, the risk of severe structural damage of failure of
facility elements resulting from earthquake ground motion, even from the CSZ event would be
“minor.” 1%

118 PET of Rohrbach 14.

119 PFT of Rohrbach 12, 15-16.

120 PET of Rohrbach 5-7.

21 Tr, 567-68, vol. 3.

12 Ty, 568, vol. 3; Ex. 0370-000083-TSS.
123 PFT of Shanahan 14.
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On the other hand, Dr. Wartman found the berm design a deficiency in Tesoro Savage's
seismic mitigation plan.'?* Dr. Wartman was concerned the ground improvement had not been
implemented under the secondary containment berms, and the design assumed uniform
settlement of the berm, which he said was “very rare,” because of natura variability in
subsurface conditions.*?® Geotechnical test borings indicated that the onshore portions of the
site, including Area 300, are underlain by approximately 20 feet of sandy fill over a 10-foot
layer of soft silts and clays. These, in turn, overlie sands extending to the top of a deep, tiff,
gravel deposit. The lower sand layer is susceptible to liquefaction, and is expected to cause
several feet of lateral deformation of the ground surface. Dr. Wartman characterized this as a
high liquefaction hazard and predicted this level of liquefaction under Area 300 would result in
significant damage to containment protection structures such as berms and walls, reducing or
negating their ability to contain spills.!?®® With regard to the adequacy of an approach that
meets code requirements, Dr. Wartman said it was his opinion that mere compliance with
codes and standards would be insufficient to protect the community from triggering events that
exceed predictions, and that “multiple hazards at the site together with the severe consequences
of failure combine in amanner that poses a high risk to the local region.”

Demonstrated Survival of Oil Terminal Facilitiesin Liquefaction Zones. Given the
historical rarity of earthquakes of the magnitude projected to occur in this region, the record
contains few empirical examples demonstrating survival of oil terminal facilities located in
liquefaction zones. Unrebutted testimony from Dr. Wartman indicated the only example that he
is aware of where ground improvements to the competent (non-liquefiable) layer were
demonstrated to secure a facility during a comparable earthquake was in Tecoméan, Mexico.?®
Tesoro Savage has not proposed to extend ground improvements to the competent,
non-liquefiable layer.

Uncertainty exists not just in the absence of demonstrable examples where comparable
engineering has secured comparable facilities in liquefaction areas during a comparable
magnitude earthquake, but also in knowing the size of the earthquake that must be designed
for. For example, in 2011, there was a full rupture earthquake in Tohoku Japan. Despite
longstanding national experience with earthquakes, prior to that earthquake, there was doubt as
to whether you could have a full length rupture of the fault, so it was not anticipated or
prepared for localy. It is only now with improved instrumentation and seismological arrays
that scientists are better able to understand that you do not necessarily see small individual
segments rupture, but instead ruptures combine and spread across an entire region.'?®

124 PFT of Wartman 4.

125 Tr, 3001-02, vol. 13.

126 PFT of Wartman 14.

27 PFT of Wartman 12, 13.
128 Tr, 3024, vol. 13.

129 Tr, 3023-24, vol. 13.
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State Building Code Requirements. The parties disagree about several aspects of the
physical design of the VEDT as it relates to seismic conditions at the site. Tesoro Savage
contends that WAC 463-62-020 establishes the seismic standard for issuance of a site
certification agreement unless the Council exercises its substantive SEPA authority.'3*® WAC
463-62-020 says “[t]he seismicity standard for construction of energy facilities shall be the
standards contained in the state building code.” Tesoro Savage says that the VEDT will be
built in accordance with the International Building Code (IBC) as it has been adopted into the
State Building Code.*3!

As discussed elsewhere in this order, WAC 463-62 does not establish standards for the
Council’s current consideration of Tesoro Savage's ASC. The Council will nonetheless
consider whether Tesoro Savage has demonstrated compliance with WAC 463-62-020.

The State Building Code sets forth the minimum performance standards for
construction in Washington.'*> The Code is comprised of model codes such as the IBC, as
adopted and modified by the State Building Code Council.**® The purpose of the State
Building Code is to promote the health, safety, and welfare of building occupants, building
users, and the general public.'* The IBC says it is to be interpreted by the building official in
accordance with the purpose of the IBC,* which is to protect public health, safety, and
general welfare, and to provide safety to fire fighters and emergency responders.’®® The
building official can approve aternative materials, designs, and methods of construction so
long as the design complies with the intent of the IBC.**” The building official is the officer or
other designated authority charged with administering and enforcing the IBC.**® For facilities
under the Council’ s jurisdiction, the Council isthe building official .1

The Applicability of ASCE 7-10 to Portions of the VEDT. The IBC incorporates the
standards in the American Society of Civil Engineers (ASCE) Minimum Design Loads for
Buildings and Other Structures ASCE 7.1%° ASCE 7-10 standards concern seismic design
criteria for buildings.**! Most structures at the site were designed to standards either contained
in ASCE 7 or adopted by reference, such as the following: Storage tanks in Area 300 were
designed to meet APl 650 standards, as referenced in Chapters 15 and 23 of ASCE 7.14

130 Applicant Post-Hr’ g Br. 28.

131 Applicant Post-Hr’ g Br. 28.

122 RCW 19.27.020.

133 RCW 19.27.031; RCW 19.27.074.

134 RCW 19.27.020.

135 WAC 51-50-003; IBC § 104.1 (2012).
136 WAC 51-50-003; IBC § 101.3 (2012).
18 WAC 51-50-003; IBC § 104.11 (2012).
138 WAC 51-50-003; IBC § 202 (2012).
1% RCW 80.50.110, .120.

10 \WAC 51-50-003; IBC § 1613 (2012).
141 Applicant Post-Hr’ g Br. 34.

142 Applicant Post-Hr’ g Br. App. B, D.
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Concrete and steel foundation work was designed to meet ACI 318 and AISC 360 standards,
respectively, as referenced in Chapter 23 of ASCE 7.1* However, in Area 400, mooring and
berthing design, structural load combinations, and seismic design are outside the scope of
ASCE 7 because they are pierswharves inaccessible to the general public. Such structures
were designed to a recently released standard ASCE 61-41.24 The pipelinesin Areas 200, 300,
400, and 500 were designed to meet the American Society of Mechanical Engineering (ASME)
B31.4 standards.

ASCE 7-10 Chapter C1 includes the basic requirements for strength and stiffness for
buildings. Chapter C1.5.1 sets out different risk categories used to relate the criteria for
maximum environmental loads or distortions, as specified in the ASCE 7-10 standards, for
earthquake zone construction to the consequences for a structure and its occupants when the
loads are exceeded.

The ASCE 7-10 is a standard meant to guide engineering judgment:

While ASCE’s process is designed to promote standards that reflect a fair and
reasoned consensus among al interested participants, while preserving the
public hedlth, safety and welfare...ASCE does not intend, nor should anyone
interpret, ASCE’s standards to replace the sound judgment of a competent
professional, having knowledge and experience in the appropriate field(s) of
practice, nor to substitute for the standard of care required of such professionals
in interpreting and applying the contents of this standard.#

Tesoro Savage says that tanks and other structures at the facility were properly
designed to the default level of risk allowed in ASCE 7-10, Risk Category 11.2% This is the
standard generally applicable to most structures. Opponents, including Dr. Wartman, argue that
structures at the site should properly be classified as Risk Category 111.14

The appropriate risk category is an important determination in regard to seismic design.
A Risk Category Il structure has a seismic importance factor of 1.0, while Risk Category I11
has an importance factor of 1.25.1% These importance factors are then applied to structural
calculations to determine appropriate |oads and supports. Consequently, a structure designed to
the higher category and importance factor would be less likely to fail in the event of an
earthquake.

143 Applicant Post-Hr' g Br. App. B.

144 PET of Shanahan 12.

145 Minimum Design Loads for Buildings and Other Structures, American Society of Civil Engineers, ii.
146 Applicant Post-Hr’ g Br. 34-35.

147 Columbia Riverkeeper Final Adjudication Post-Hr’ g Br. 27-28.

148 Tr, 3843-44, val. 16.
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Design Criteria at the VEDT Site. Matthew Shanahan is a Principa with GRI, a
geotechnical engineering and engineering geology firm with supporting expertise in
environmental services.’*® GRI provided a geotechnical analysis of geological or soil hazards
at the VEDT site. GRI summarized seismic design criteria for the facility in geotechnical
reports for the upland area of the facility and for the dock modifications.

Applying accepted geotechnical investigative methods, GRI developed criteria to
describe appropriate foundation support methods, site preparation, earthwork, seismic hazard
mitigation, berm construction, and other necessary geotechnical design for the proposed
VEDT.™

In Mr. Shanahan’s view, al structural elements except the dock structure, the storage
tanks, and the pipes will be constructed in accordance with the 2012 IBC, incorporating the
ASCE 7-10. These codes' seismic hazard levels are based on a Risk-Targeted Maximum
Considered Earthquake (M CEr). The ground motion associated with the probabilistic MCEr is
a targeted risk level of 1 percent in 50 years probability of collapse in the direction of
maximum horizontal response.’>! (This is to be distinguished from Mr. Shanahan's statement
that there is a 2 percent chance that an earthquake exceeding the design quakes will occur
within 50 years.)**?

GRI’s geotechnica recommendations for the facility designers strove to reduce the
likelihood of negative impacts from ground motion, prevent collapse, protect human lives, and
have structures that continue to function a a high level immediately following an
earthquake. >

With regard to the portion of the dock in Area 400 that is inaccessible to the generd
public, and therefore beyond the scope of ASCE 7-10, Mr. Shanahan said that the ASCE 61-14
standard, Seismic Design of Piers and Wharves, would be used.'> He did not explain whether
ASCE 61-14 is part of the State Building Code, describe what it requires, or explain how the
VEDT would comply.

With regard to the pipelines in Area 500, Mr. Shanahan said that ASME B31.4 would
apply. Mr. Shanahan did not explain whether ASME B31-4 is part of the State Building Code,
describe what it requires, or explain how the VEDT would comply.

149 GRI has completed more than 50 projects for the Port and is familiar with the subsurface, shoreline,
and environmental conditions at the Port. PFT of Shanahan 1-2.

150 PFT of Shanahan 4-8.

151 PFT of Shanahan 12-15.

152 PET of Shanahan 15.

158 PFT of Shanahan 2, 12.

154 PFT of Shanahan 12.
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It was Mr. Shanahan’s professional opinion that, if the design standards in APl 650
(applicable to the storage tanks) and ASCE 61-14 (applicable to the docks) are implemented,
the risk of severe structural damage or failure of these el ements from earthquake motion would
be “reduced.”*>> Mr. Shanahan cautioned, however, that:

It is important to note, however, that while engineering design can reduce the
adverse effects of the anticipated design earthquake event, the risk is never
completely eliminated irrespective of design and construction used at a site.*>®

Summary of the Council’s Analysis of Seismic Risk and Construction Standards.
In considering the evidence in this adjudication record, the Council believes that the ability and
sufficiency of the proposed physical aterations to behave in an earthquake in a determined,
safe, and predictable manner in any type, size, or duration earthquake has not been established,
especialy for the most serious types of earthquakes. The Council notes that Mr. Rohrbach
would not apply current modeling techniques to confirm his hand calculations as to the
adequacy of ground improvements. While indicating a willingness to participate in a third-
party review of the designs for ground improvements using these methods, in the Council’s
view, Mr. Rohrbach expressed overconfidence that limited analysis was sufficient. This
undermined his credibility.

The lack of such advanced modeling analysis in the adjudication record, particularly in
light of an absence of empirical evidence of the stability of deep soil mixing panels and other
features of the VEDT in securing similar facilities from damage in the event of large
earthquakes, supports the Council’s conclusion. What has been established is that the site
selected for the proposed project poses substantial risks associated with lateral spreading
during a maor subduction earthquake, which the applicant has not demonstrated, can be
mitigated with the measures proposed. The Council generaly agrees with Dr. Wartman's
assessment that dangerous facilities such as the VEDT should not be sited on lands that are
geologicaly unstable and hazardous. Although risk cannot always be eliminated, when the
consequences can be catastrophic, the level of acceptable risk is greatly reduced. Given the
consequences, the Council concludes that in thisinstance, the level of risk istoo high.

The Council first determines that there is a 15 percent chance that a CSZ megathrust
earthquake will occur in the region within the next 50 years and that for design purposes the
proper assumption is that facilities will remain functiona for a 50-year life. Thus, there is a
15 percent chance of a CSZ megathrust earthquake during the expected lifetime of the VEDT.
After a magnitude subduction earthquake, aftershocks also pose a risk of impeding rescue,
recovery and cleanup efforts.

155 PFT of Shanahan 12-13.
156 PFT of Shanahan 13.
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The Council next determines that shallow earthquakes may also occur at the VEDT.
Such earthquakes are very dangerous if the level of peak ground accel eration exceeds the level
to trigger soil liquefaction that can remain in aliquefied state for alonger period.

The Council also determines that in the absence of adequate ground improvements, the
soils at the VEDT are highly susceptible to soil liquefaction. In the absence of adequate ground
improvements, structures will fail. Ground settlement is estimated to be approximately
10 to 16 inches in the unloading and office areas and the boiler building; 6 to 10 inches in the
storage tank area; 3 to 15 inches in the transfer pipelines area; and 12 to 24 inches in the
marine terminal, with lateral spreading at the shoreline estimated to be up to approximately
12 feet, which could impact slope stability along the river bank.

Tesoro Savage does not intend to extend ground improvements through liquefiable soil
to the gravel layer (the competent layer) in Area 300 (the storage tanks). The unrebutted
testimony from Dr. Wartman indicated the only example he was aware of where ground
improvements to the competent layer secured afacility during a comparable earthquake was in
the case of Tecoman, Mexico. Uncertainty exists not just in the absence of demonstrable
examples where comparabl e engineering has secured comparable facilities in liquefaction areas
during a comparable magnitude earthquake, but also in knowing the size of the earthquake that
must be designed for given examples such as the 2011 Tohoku earthquake, where the full
rupture nature of the quake was ssimply not anticipated locally despite longstanding national
experience with earthquakes.

The berm area around the storage tanks is designed to hold 110 percent of the contents
of the largest tank plus the rainfall from a 24-hour, 100-year storm event. There are aso
smaller berms around the individual tanks. There are no ground improvements underneath the
berms based on an assumption that in an earthquake the area would settled uniformly with the
berms maintaining their entire capacity. The Council is persuaded by Dr. Wartman's testimony
that uniform settlement of the berm would be very rare. He predicted significant damage to
containment protection structures such as berms and walls, reducing or negating their ability to
contain spills.

Analysis of Seismic Risks under WAC 463-62-020. The Council next evauates
whether WAC 463-62-020 applies to the Council’s current evaluation, and if Tesoro Savage
has met its burden of demonstrating that the VEDT has complied with the relevant provisions
of the State Building Code, specifically the IBC and ASCE 7-10.

Table 1.5-1 of ASCE 7-10 provides examples of risk categories for buildings or
structures that will be used for various purposes. Risk Category 1l is defined as all uses not
falling into a different category. Risk Category Il is appropriate for buildings and structures
not otherwise falling into Category 1V, the failure of which could:

e Pose asubstantia risk to human life
e Cause a substantial economic impact or mass disruption to day-to-day civilian life,
or
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e In the case of facilities that process or store large quantities of hazardous fuels,
chemicals, waste, or explosives, or similar substances, pose a threat to the public in
the event of arelease. ™™

Tesoro Savage argues that Risk Category |l is appropriate because it is the default
category for most structures, and a higher category is not required under ASCE 7-10, based on
the testimony of its expert witnesses. They analyze the language of the category definitionsin
the standard, noting that crude oil is neither “toxic” nor “explosive’ as defined.’® Similarly,
David Corpron testified that the tanks were designed to Seismic Use Group |, which
corresponds to the same importance factor 1.00 as required by Risk Category |1, in accordance
with API standards, although aspects of the design such as wall thickness were in excess of the
level required by that category.>

Dr. Wartman testified that, while compliance with building codes was not his particular
area of expertise, Risk Category Il was more appropriate. The higher seismic importance
factor of 1.25 would result in a 25 percent more robust design, reducing risk. He further
testified that placing facilities such as the VEDT in areas with known geological hazards, such
as the Port, was an outdated and dangerous practice.*®® In commentary published together with
these standards, ASCE 7-10 provides background on changes to risk categorization from prior
versions. Current standards have been generalized to be less prescriptive and allow more
discretion, because “the acceptable risk for a building or structure is an issue of public policy,
rather than purely a technical one.” The commentary continues that, “[€]limination of the
specific examples of buildings that fall into each category has the benefit that it . . . provides
individual communities and development teams the flexibility to interpret acceptable risk for
individual project.” 6

Taking ASCE 7-10 as awhole, including the commentaries regarding risk category, the
Council finds Dr. Wartman's exercise of professional judgment to be the most persuasive. One
reason is that the testimony of Tesoro Savage’'s geotechnical and engineering experts
essentialy did not disagree with Dr. Wartman as to the danger that the predicted earthquake
activity presents to the public. The evidence clearly established that the Port is located in a
place that is especially vulnerable to seismic activity from several types of earthquakes that all
predict will occur at some time in the relatively near future. This includes the potentially
catastrophic CSZ earthquake of magnitude 8 or 9. The evidence clearly established that the
experts agreed that there is no amount of infrastructure improvement that can ensure the public
would be fully protected from the consequence of such an earthquake. The Council notes that

157 Applicant Post-Hr'g Br. App. B, at 12. (The electronic version of Apps. A-D isin .pdf format; this
citeis App. B on page 12 of that .pdf.)

158 Applicant Post-Hr' g Br. 34.

19 Tr. 4870, vol. 21.

160 Tr, 2993-95, val. 13.

161 Applicant Post-Hr’ g Br. App. B, at 27-28. (The electronic version of Apps. A-D isin .pdf format; this
citeis App. B on pages 27-28 of that .pdf.)
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even if al designs perform as appropriate, there is still a 2 percent chance that an earthquake
exceeding these design specifications will occur within the next fifty years, further highlighting
the importance of selecting the right risk category.

Given the testimony of expert witnesses such as Dr. Kelly J. Thomas, discussed later in
this Order, his quantitative risk estimates for populations on and off-site assume normal
operating conditions, and that he did not model risk in the event of an earthquake, the Council
infers that such probabilities would be significantly higher in the event of an earthquake
exceeding the design earthquake used by Tesoro Savage's consultants, potentially resulting in
significant risk to human life. This risk is exacerbated, in the Council’s view, by the lack of
any evidence provided to indicate that water supply lines serving the facility would be likely to
reman intact in the event of a large earthquake. As noted by Dr. Wartman, such linear
infrastructure is particularly vulnerable to liquefaction.

Tesoro Savage further does not provide any evidence, expert testimony, or even
argument, in regard to the commentaries on risk categorization that are included in ASCE 7-10.
These commentaries demonstrate that the choice of proper risk categorization is a question of
public policy and discretion for the building official and the community. This project-by-
project decision is to be made on the basis of public policy, and the acceptable degrees of risk
for each project.

The Council notes the unquantified but potentially grave risks to human heath and
safety, to persons at the site, nearby workers, Clark County Jail Work Center (JWC) residents,
and others, that could result from a failure of structures at the VEDT, as well as the unique
threats to the environment posed by the location of some structures, including pipelines,
adjacent to the Columbia River. Unrebutted testimony discussed later in this Order also
suggests that damage from a spill into the Columbia could disrupt economic activity,
specifically commercial and Tribal fishing, and that such disruptions could include fishery
closures for months or longer. The Council further notes that, at full build out, the VEDT could
potentially pass through significant quantities of fuel stock to refiners, as discussed further in
other sections of this Order, and that the disruption of such supplies could potentialy be
economically disruptive.

Therefore, the Council finds as a matter of public policy that designing structures at the
VEDT to the default Risk Category |1 represents an unacceptable level of risk. Risk Category
I11 (and the corresponding API Seismic Use Group 1l, asto storage tanks) would reduce risk by
requiring a seismic importance factor of 1.25, which would be more appropriate under the
circumstances. Testimony and exhibits establish that structures at the VEDT were instead
designed with a seismic importance factor of 1.00, which is less protective in the event of an
earthquake. 2

162 _jttle testimony is provided regarding the criteria for determining the appropriate Seismic Use Group
under APl 650. In a highlighted portion of the standard provided by Tesoro Savage as Exhibit D to its
Post-Hearing Brief, APl 650 it is stated that it is unlikely for petroleum storage tanks to be categorized as SUG
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The Council concludes that, if WAC 463-62 applies to limit the Council’s current
consideration of seismic impacts absent an exercise of substantive SEPA authority, Tesoro
Savage has not met its burden of proof under WAC 463-62-020 to demonstrate that the VEDT
meets seismic standards contained in the State Building Codel®® Thus, the Council’s
consideration of seismic issues is unconstrained by the limits that Tesoro Savage alleges are
imposed by WAC 463-62-020.

Analysis of Seismic Risks beyond WAC 463-62-020. The Opponents argue that, in
light of the location of the proposed VEDT facility in a seismically dangerous location, bare
compliance with minimum seismic standards is inadequate because the structures, as planned,
will represent a substantial risk to human life in the event of a structural failure. They call for
the application of the more robust standard of Risk Category I11. As explained in the preceding
discussion, the Council agrees that even under the State Building Code, Risk Category Il is
the appropriate choice.

Moreover, as explained elsewhere in this Order, WAC 463-62-020 and its reference to
the State Building Code, do not apply at this point in the Council’s process. The VEDT will
represent a substantial risk to human life and safety, including the safety of fire fighters and
first responders in the event of a structural failure. In fulfilling its duty, the Council must go
beyond State Building Code compliance and decide whether it should recommend the siting of
the VEDT facility at the proposed location. This is one reason why the Council’s authorizing
statutes preempt and supersede al regulatory provisions of state law, including the State
Building Code. There is little disagreement that there is a significant chance'® that a very
serious large earthquake will occur sometime in the design life of the project, along with the
possibility of other, no less potentially dangerous, earthquakes that can be expected at the
VEDT site. The proposed VEDT at this location represents un-mitigatable and substantial risks
to human life, safety, and the environment in the event of a structural failure.

Based upon his education and experience, the Council considers Dr. Wartman's
opinion the more credible as it relates to the nature and threat of a catastrophic earthquake
event at the VEDT within its projected life and the effectiveness and adequacy of the proposed
ground improvements. The Council is persuaded by Dr. Wartman’s statement that:

[11, the highest category, absent extenuating circumstances. Without reaching that question, the Council extends
its finding that a seismic importance factor of 1.25 is more appropriate for the VEDT to conclude that SUG | is
not appropriate or compliant with the State Building Code in this instance. (The electronic version of Apps. A-D
to the Applicant’s Post-Hr’ g Br. isin .pdf format; this citeis App. A on pages 1-7 of that .pdf.)

163 The Council notes that Tesoro Savage aso failed to sustain its burden of demonstrating that the State
Building Code sets standards for the portion of the Area 400 marine terminal that is not subject to ASCE 7-10.
Tesoro Savage suggests that portions of Area 400 are subject to ASCE 61-14 but does not demonstrate that the
State Building Code has adopted ASCE 61-14 and, if it has, how the VEDT meets those requirements. Tesoro
Savage similarly suggests that the pipelines in Areas 200, 300, 400, and 500 are subject to ASME B31.4 but has
not linked that standard to the State Building Code or demonstrated the VEDT’ s compliance.

164 Dr. Wartman testified to a 15 percent chance, while Tesoro Savage relies on a 6-14 percent chance of
an earthquake. In either event, the Council finds this probability “significant.” Tr. 1133, vol. 5.
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[W]e should not be citing [sic] potentially dangerous facilities in lands that are
geologically unstable or otherwise geologically hazardous. | think that is abasic
rule. 1 know that such facilities exist and decades ago we built those kind of
facilities without the kind of understanding that we have of geologic hazards
that we have today, and those have become legacies that are expensive for us to
maintain and they pose arisk to us societally aswell.1%

Thus, the Council concludes that the VEDT, as proposed by Tesoro Savage, poses a
substantia risk to human life and safety and the environment. The Council will therefore
include those risksin its balancing analysisin Section 1V of the Order.

b. Operational and Security Risks Associated with Normal Operations

The Council next evaluates the operational and security safety of the VEDT operations
under normal conditions.

David A. Sawicki is an emergency and crisis program management consultant with a
Master of Science degree in Geology. Mr. Sawicki has worked in the energy business since
1978. The Port hired Mr. Sawicki to analyze and testify about the safety and suitability of the
Port site for the VEDT.2%® After reviewing the plans for the VEDT and the materials in support
of the ASC and visiting the VEDT site, Mr. Sawicki’s opinion was that the VEDT would be
safe and suitable for the proposed location if the VEDT fully develops the draft plans he
reviewed, based on his analysis that included operations facility safety and site security.
Operations facility safety is the organized efforts and procedures for identifying workplace
hazards and reducing accidents and exposure to harmful situations and substances. It also
includes training personnel in accident prevention, accident response, emergency preparedness,
and use of protective clothing and equipment. Site security means fundamental security
measures taken to protect against external threats, such as terrorism, including access controls,
communications, restricted areas, cargo handling and monitoring, training, and incident
reporting required in applicable law.6’

Mr. Sawicki’s overall opinion was that the VEDT has been designed and engineered to
be as safe as possible. Moreover, he said, where a risk cannot be entirely eliminated through
design and engineering, Tesoro Savage has further reduced the existing risk through its
operational and emergency response planning. His evaluative methodology included looking at
the potential hazards associated with a specific process and then reducing potentia hazards
through either redesigning the overal process or adding engineered steps into the existing
process. He also reviewed the Port’ s security plans.1®®

165 Ty, 2994-95, vol. 13.
168 PFT of Sawicki 1-2.
167 PFT of Sawicki 10.
168 PFT of Sawicki 10.
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Mr. Sawicki gave examples of how Tesoro Savage has provided additiona safety
layers where needed. For instance, the proposed installation of a permanently installed
“self-healing” foam fire-fighting application system in the crude oil tanks provides an added
engineering step that results in an additional layer of protection resulting in a reduction of the
overal risk by lowering both the likelihood and the consequences of afire. Another example of
additional safety planning Mr. Sawicki praised is the Operations Site Security Plan.’®® It was
Mr. Sawicki’s conclusion that the Port site is safe and suitable for the VEDT operation, and
that the Port’ s security plans are complete and robust.

Summary of the Council’s Analysis of Operational and Security Risks Associated
with Normal Operations. The Council has evaluated Mr. Sawicki’s testimony about the
operational safety and suitability of the Port site for the VEDT. Mr. Sawicki opined that the
VEDT would be operationally safe with regard to identifying and reducing workplace hazards,
accidents, and exposure to harmful situations and substances, and protecting against external
threats. The Council agrees with Mr. Sawicki that from a routine operational and site security
standpoint, the VEDT does not pose an inordinate risk to the public interest. The Council will
therefore not move thisissue into its balancing analysis of public interest impacts in Section 1V
of this Order. As discussed elsewhere in this Order, the Council will move the potential
impacts of non-routine events such as earthquakes and spills into its balancing discussion in
Section IV of this Order.

C. Rail Operationsat the VEDT Site

The Council will next examine the risk of a derailment at the VEDT site arising from
track construction or rail-related operational safety deficiencies.

Track construction. Larry R. Guthrie is the Genera Director, Operations Analysis at
TUV Rheinland Mobility Rail Sciences Division.1”® He authored two articles relevant to the
issues surrounding the VEDT addressing prevention of railroad accidents and CBR accidents.
He testified about rail engineering, operations, and safety as it relates to the railroad tracks that
would be used by oil unit trains going to the VEDT.*"*

Mr. Guthrie used modeling techniques to do a risk assessment of the potential for
derailment of a designed connection track into the Port. He looked at three different types of
trains to determine the risk of derailment entering the facility and to make recommendations.
He used a train operations simulator that is an industry standard for modeling longitudinal
forces and an analysis of the lateral to vertical ratios between the wheel and the rail, which is

169 PFT of Sawicki 11.

10 He joined TUV after more than 41 years of service with the Norfolk Southern Corporation performing
analytical, certification, and planning services to the domestic and international rail industry to assess factors
impacting safe and efficient train operations, capacity planning, process improvement, and accident and
derailment investigations. PFT of Guthrie 1, 8; Ex. 1045-000001-POR.

71 PET of Guthrie 1, 8; Ex. 1045-000001-POR.
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the determining factor of whether or not a railcar will derail on a high side of a curve or
possibly roll over arail. Mr. Guthrie determined whether the operation or the design itself was
below industry-accepted thresholds for safety, and what recommendations would be
appropriate to enhance the safety of the operation.'’?

High guardrails. Mr. Guthrie explained the purpose of train track guardrails and how
they work. The high type of guardrail is approximately an inch to an inch and three-quarters
higher than arunning rail. It is often located at a switch where atrack subdivides into two lines
to control the movement of the train from one line to another. The purpose of the high
guardrail is to ensure the whedl stays properly channeled on the running rail. If the car begins
to rock, the high rail assures that the rocking will not cause the whedl to lift sufficiently high to
get over the high guardrail 12

Low guardrails. The second type of guardrail is the same height as a running ralil,
instaled inside the normal running rails, which are four feet, eight and one half inches apart.
The two rails assure that if a railcar that gets off the rail, the car would stay on the track
structure on the cross ties and avoid the rail car overturning. This type of rail has been used
since the 1800s primarily on bridges and other high-risk locations.}™

Guthrie's Recommendations to the Port. On the tracks entering the VEDT site,
Mr. Guthrie recommended guardrails from the switch to beyond the six-degree curve-out. The
Port followed that recommendation in its installation of the tracks entering the VEDT that will
serve entering crude oil trains and aso instituted a 10 mph or less speed limit. In addition, the
rail around the Port siteis installed in a continuous ribbon instead of having bolted joints.t” In
his over 50 years of experience, Mr. Guthrie has never seen an incident where a guardrail did
not perform the way it is supposed t0.1’® Mr. Guthrie said that track construction at the VEDT
site was excellent, and equivalent to mainline construction, “it’s far superior, exceeds anything
that I’ ve seen in any other industry track.” 1" He concluded it was unlikely there would ever be
aderailment at the Port site.

Guthrie's Assessment of Risk of Derailment at the VEDT. Mr. Guthrie
characterized the risk of derailment at the Port as very low, based primarily on modeling of
forces trains would put on the Port track, including the looped portion.!”® He noted that the
connection and loop track would be constructed to exceed mainline Class 3 standards, that
guardrails between the main line and the trench will significantly reduce risk of rail car

172 Ty, 1558-59, vol. 7.

178 Tr, 1561-62, vol. 7.

174 Tr, 1562, vol. 7; Ex. 1043-000001-POR; Ex. 1044-000001-POR; Ex. 1045-000001-POR.
75 Tr, 1576, vol. 7.

176 Ty, 1571-72, 1575, vol. 7.

77 Tr, 1577, vol. 7; PFT of Guthrie 13-14.

178 Tr, 1558-61, vol. 7.
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turnover and rollover, and that lubrication in higher degree curves will encourage proper car
steering and reduce potential for whee! climb or rail wear.1’

Mr. Guthrie also stated that proper maintenance will further increase the level of safety.
In speaking with Port staff, Mr. Guthrie determined that the Port’s standard maintenance
protocols will ensure that: (1) track neutral temperatures will be periodically monitored; (2) the
Connection Track will be maintained to a minimum Class 2 standard; and (3) track geometry
will be periodically measured so that vehicle dynamic simulations can be performed if the
track changes significantly over time.1

Robert Chipkevich’s Evidence about Safety Deficiencies at a BNSF Rail Yard. The
cargo unloading area of the VEDT isarail yard. Rail safety expert Robert Chipkevich cited the
2015 Federal Rail Administration (FRA) Inspection Report of a BNSF yard in Vancouver.'8!
The report noted 50 items of concern at a different rail yard at the Port, which he characterized
as safety deficiencies rather than violations.*®? These safety deficiencies included improper fit
between switch point and stock rail; insufficient fastenersin atrack segment; worn or defective
connecting rod fastening; turnout or track crossing fastenings not intact or maintained; no
effective support ties within the prescribed distance from ajoint; center cracked or broken joint
bar; crossties not effectively distributed to support a 39-foot segment of track; loose, worn or
missing frog bolts near a switch; improper fit between a switch point and a stock ralil;
unusually chipped or worn switch point. Mr. Chipkevich said that rail yards typically have
more such deficiencies than mainline track because mainline tracks are more frequently
maintained. 8

Chipkevich’s Testimony about Incidents in Rail Yards. Mr. Chipkevich described
two accidents involving trains that were unattended in rail yards. In one incident, a handbrake
wasn't set and the cars rolled out of the yard onto the mainline track before reaching speeds of
95 mph and derailing.’®* In a second incident, an air leak in a brake valve caused a brake
failure and the locomotive rolled out of the yard, through seven grade crossings, hit ten
vehicles, and reached speeds of 31 mph before hitting the vehicle that ultimately stopped it.1&°

Risk of Spills Associated with Crude Oil Unloading. As described above, crude from
the tank cars is drained into piping that goes into storage tanks.'® First, the rail cars are
secured and a sufficient number of brakes are set so that the cars cannot move.8” There will be

19 PFT of Guthrie 3-4.

180 PET of Guthrie 24.

181 Fx, 3110-0001-13-VAN.
182 Ty, 2432-33, vol. 10.

183 Tr, 2390, vol. 10.

184 Tr, 2405-06, vol.10.

185 Tr, 2406, vol. 10.

186 Tr, 333, vol. 2.

187 Tr, 328, vol. 2.
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ateam of up to three people working each side of the unloading process.'® The top of the rail
cars have the vapor recovery system, while the bottom is where the crude oil is drained into the
piping.t® This is a closed loop system, so vapors are captured and left within the rail car or
within the system itself.1® There is cap that needs to be loosened, but the product will still not
flow until the valve is shut off. Every operator will have a spill pan underneath to collect minor
drips that occur in the unloading process.®* The spill pan runs the length of five or six cars,
and runs with a drain system to collect oil in case of alarger spill.**? The H2S monitor will
sound an alarm if it detects vapors.!®® Also, every employee has the authority to stop work at
the specific work site or the VEDT, if a safety violation is observed.'®*

Risk of Spillsfrom Derailed Trains at the VEDT. As described above, the speed of
trains arriving on Port track would be reduced to 10 mph and to 5 mph once they enter the loop
track area.!® Christopher Barkan'®® stated that spill risks from stationary rail cars or those
moving as slow as 5 mph would be limited. In such cases cars would not likely breach from
lateral tip-overs, since the car shell would likely be strong enough to withstand the impact and
bottom fittings and car heads would not be engaged. Unprotected top fittings in DOT-111s
have failed such tests, but DOT-117s have protected top fittings, although testing has not been
compl elt;d Piping and hosing for cars engaged in unloading at the Port have automatic shut off
valves.

Summary of the Council’s Analysis of Rail Operations at the VEDT. Deficiencies
a rall yards have the potentia to occur, as noted in testimony about areas of concern at the
BNSF yard described in the 2015 FRA report and in Mr. Chipkevich's testimony about
two incidents in rail yards.'®® This evidence was not specifically rebutted by Tesoro Savage.
However, no historic examples or hypothetical scenarios specific or similar to conditions at the
VEDT or the Port and proposed site operations were presented. Mr. Guthrie’ s assertions about
the effectiveness of guardrails in the approach track, and the general safety provisions related
to rail construction and maintenance at the Port is also unrebutted. The Council is also mindful
of the evidence demonstrating that if atrain derailed at the VEDT, it would be going at a slow
Speed.

188 Tr, 332, val. 2.

189 Tr. 333, val. 2.

10Ty, 336, Vol. 2.

191 Ty, 337, val. 2.

192°Tr, 375, vol. 3.

198 Tr, 338, val. 2.

194 Tr, 377, vol. 3.

195 T, 300, vol.2.

19 Professor in the Department of Civil & Environmental Engineering, as well as the Executive Director
of the Rail Transportation and Engineering Center at the University of Illinois at Urbana-Champaign. He has a
B.A. in Ecology and environmental studies, a masters and doctorate in biology. He was the Director of Risk
Engineering at the Association of American Railroads. PFT of Barkan 1.

197 Tr. 4659-61, val. 20.

198 Ty, 2390, val. 10.
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The total volume of crude oil proposed to be unloaded from trains at the terminal raises
concerns about overall risk, but as described above, there are many safety features from spill
pans to automatic shut off valves, to employees being able to stop work on their own authority.

Taken together, this evidence does not support afinding that the potential occurrence of
an incident stemming from rail based activities at the VEDT or Port is other than remote. Thus,
the Council will not move rail operations at the VEDT site into its balancing anaysis in
Section IV of this Order.

2. Rail Route Operations

Rail traffic associated with the VEDT raises the potential for impacts to public health,
safety, property, and the environment in four broad areas: derailments and accidents along the
rail route, fire risks aong the route, landslide risks along the route, and the temporary blockage
of at-grade crossings.

a. Existing and Increased Rail Traffic

The Council first considers whether the VEDT will induce additional rail traffic.
According to the ASC, the VEDT will be served by four inbound unit trains per day, each
composed of 100 to 120 tank cars and each, approximately one mile long inbound trains per
day, based on 1713 trips anticipated per year.'® As explained above, a more accurate estimate
is 4.7 rains per day. Tesoro Savage asserts it is unclear that the VEDT would add to existing
rail traffic because the rail system is dynamic and fluctuates daily on the anticipated route.
Existing rail traffic on the route aready includes existing oil and hazardous materials train
shipments. Tesoro Savage asserts that, even assuming an addition of four trains per day, the
increase would not be significant because the total rail traffic on the route would still be within
historical highs and lows, and estimated to increase in Washington by only 13 percent by
2040.2%0

Summary of the Council’s Analysis of Rail Traffic Increases. The Council sees
nothing in the record to support Tesoro Savage's assertion and is convinced it is incorrect. To
the contrary, the Council determines from the evidence that an additional 4.7 incoming train
trips per day on average will be generated by the VEDT, which is the ASC’'s estimate of
1713 trains annually divided by 365. This is dightly below the application’s estimated intake
of 360,000 bbl of crude daily, which the record suggests would likely require 4.7 trips per
day.?°* We consider new rail activity generated by the VEDT to be an added impact, as Tesoro
Savage confirmed that existing rail traffic will not be displaced.?’? The additional 4.7 inbound

199 Ex. 0001-000740-PCE.

200 PET of Kaitala 3.

201 One hundred ten tanks cars (Tr. 1530, vol. 7; PFT of Hack 8), each carrying below maximum capacity
in order to meet loaded car weight limits in the face of new heavier safety features, potentially 660-670 bbl per
car. Tr. 1645, vol. 7. 360,000/110/670 = 4.9.

202°Tr, 1539, val. 7.
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trips per day would result in an approximate tripling to quadrupling of inbound CBR unit trains
on the route compared to current levels estimated by BNSF.?% Based on Tesoro Savage's
single day count of existing trains, this would also represent a potential 29 percent increase in
the number of all current inbound trains, and a 25 percent increase in the average length of
trains.?®* The Council believes that regardless of fluctuations in other rail traffic on the route,
new traffic generated by the VEDT is a significant added impact because it represents an
estimated increase of 283 percent to 430 percent in the number of inbound unit trains carrying
Bakken crude oil or bitumen on the rall route compared to the current 10 to 18 per week
estimated by BNSF.2%

b. Rail Cars, Tracks, and Equipment

The Council next considers the causes of derailments, the efficacy of track inspection
and monitoring to prevent derailments, and the ability of various tank car models to withstand
the forces of aderailment.

Track conditions as a leading cause of derailments. Robert Chipkevich is the
Principal of Chipkevich Safety Consulting Group and past head of several programs at the
National Transportation Safety Board (NTSB), including Accident Investigation, Pipeline
Accident Investigation, and Railroad Accident Investigation.?%

Mr. Chipkevich explained rail accident data provided in an FRA accident report.?%” He
testified that track conditions are the most frequent source of derailments.?® From 2012 to
2015, BNSF track has been involved in 491 mainline rail accidents nationally, second to Union
Pacific Railroad’s 599 accidents for the same time period.?® From 2006 through 2015, FRA
data for Class | railroads such as BNSF (excluding AMTRAK) identifies 2522 train
derailments on main tracks with 780 of those derailments occurring on BNSF rail lines.?° The
FRA train derailment data identifies the leading causes of derailments assigned to track,
roadbed, and structure related causes including broken rails attributed to detail fractures,
irregular track alignment and wide gage, including defective or missing cross ties, spikes, or
other fasteners.?

208 Ex. 3138-0003-VAN.

204 Based on applicant’s observed single day rail traffic inventory provided in Exhibit 0114-000062-TSS
identifying 16 trains averaging 91 cars on 3/30/16 at the 6th Street crossing in Washougal.

205 City of Vancouver's Closing Br. 17; Ex. 3138-0003-VAN.

206 Mr. Chipkevich is a rail safety expert with a Bachelor of Science in business with a major in
transportation. He has taken numerous transportation and accident reconstruction courses at the Transportation
Safety Ingtitute, has written on the topic of rail accidents, has provided testimony before committees and
subcommittees of the United States Congress on rail safety, pipeline safety, and hazardous materials safety issues
numerous times, and has provided testimony before state lawmakers. PFT of Chipkevich 1-6.

207 Ex. 3109-0001-0014-VAN.

287Tr, 2367, vol. 10.

29Ty, 2401-05, vol. 10; Ex. 3109-0001-0014-VAN.

219 PFT of Chipkevich 19.

2L PFT of Chipkevich 19; Ex. 3109-0006-0014-VAN.
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Most of the inbound route serving the proposal in Washington is FRA Class 4 track.?'?
Mr. Chipkevich stated that FRA Class 4 track was involved in most U.S. and Canadian crude
oil and ethanol spills since 2006, and slightly less than half (693 of 1634) of general freight
accidents nationally from 2012-2015.21

Landslides as a cause of derailments. Timothy J. Walsh has been the Assistant State
Geologist at Washington Department of Natural Resources since February 2015.2% Mr. Walsh
stated that the Columbia River Gorge is among the most landslide prone areas in the state and
that significant portions of the BNSF tracks in that area are built atop past landslides,?'® which
indicate the likelihood of a recurrence.?!” Such landslides could involve fast moving land that
can derail trains, or slow moving land (as slow as 50 centimeters over four years) that can
cause track distortions or stresses.?!8

The ability of inspections and monitors to identify potential problems on the rail
line. Tesoro Savage highlights the quality and maintenance of the rail track. Dava Kaitaa, the
Genera Director of Construction Permitting at BNSF, stated that 99.99 percent of hazardous
material tank cars shipped on BNSF tracks arrive without incident®® and that in 2015, BNSF
invested $189 million on track improvements in Washington.?2°

BNSF visually inspects tracks four times per week, twice what the FRA requires, and at
least five to six times per week in the Columbia River Gorge.??! BNSF also uses a high rail
vehicle, which has both tires that run on streets and special steel tires that look like those on a
train. The vehicle can move aong the track and check track geometry to ensure the track is
level. At the same time, it puts pressure down and outward to mimic the pressure of the train to
check that the gauge is not being impacted.??® This vehicle is used on main line routes every
30 to 50 days on average to measure rail gauge, cross level aignment, and vertical acceleration
using ultrasonic rays.??® Wayside monitors at fixed locations along the track check freight cars
for potential defects in wheels, bearing temperature, brakes, draft gear, and truck
components.??* Approximately 90 percent of the route west of Spokane is projected to be
signal territory. This means that atrain dispatcher in a remote location can see if something is

212 Ex. 0123-000009-10-TSS.
21377, 2418, vol. 10.

214 Tr, 2401-05, vol. 10.

215 PET of Walsh 1.

216 Tr, 3351, vol. 14.

217 PFT of Walsh 3.

218 Ty, 3373, 3369, 3371, vol. 14.
219 PFT of Kaitala 13.

220 Ty, 1485, vol. 7.

221 Ty, 1485-87, vol. 7.

2227, 1488, vol. 7.

228 PET of Kaitala 4-5.

224 Ex. 0113-000010-TSS.
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wrong, whether a train has moved, if a car has come on to the track, or if the track has been
disturbed.??®

Opponents challenged the effectiveness of track inspections for uncovering potentially
consequential defects. In Vancouver, Mr. Chipkevich observed several split crossties in a row
at one grade crossing on the mainline track.??® Mr. Chipkevich testified that track inspections
do not guarantee that a derailment won’'t occur. There is also no guarantee that when “there’'s a
defect in arail that isn't identified” that “it won’t grow to critical size and failure before the
next inspection.” %%/

Failure to find defects has been identified by the NTSB in severa accidents nationally.
Poor rail surface conditions can cause ultrasonic testing to miss internal detail fractures that
can grow under train loads and cause failure once they reach critical size.??® Mr. Chipkevich
cited four examples of train accidents involving significant spills, evacuations, fatalities, or
fires that were triggered by detail fractures on tracks that had been ultrasonically tested days or
weeks prior. The NTSB found that these track fractures had been undetectable because of rail
conditions and/or the size of the fracture. In the most recent of these examples, a 2014 ail train
derailment, involved a reverse detaill stress fracture of 5percent, a size previously not
considered to be a defect subject to complete failure.??® Mr. Chipkevich gave examples of oil
train derailments and spills: one in South Dakota was attributed to broken rail with
documentation of detail fracture; in West Virginia, a railhead split went undetected; and most
recently, in Oregon, an accident was attributed to broken lug nuts.?*

Tank car improvements. Longstanding legacy DOT-111 tank cars that have been used
to transport oil, ethanol, and other materials with 7/1-inch thick tank shells are required by
federal law to be phased out in 2018.2%! Newer CPC-1232 cars, developed by the rail industry
in response to ethanol accidents, with 1/2-inch shells and protected valves, must be phased out
in 2020 (or 2025 if they are jacketed).?? The new tank car standard, DOT-117, requires
9/16-inch shells using enhanced steel, 11-guage thickness jacketing around the shell, head
shielding, and provisions for therma protection including a modified bottom outlet valve.
Existing DOT-111 and CPC-1232 tank cars can aso be retrofitted to meet this standard as
117Rs with their existing 7/16 or 1/2-inch thick shells using existing steel if they include the
other features.?®® High hazard flammable unit trains, such as those servicing the VEDT, are
required to use eectronically controlled pneumatic braking systems by 2021, unless an

225 Tr, 2130-31, vol. 9.

226 Tr, 2391-92, vol. 10; see also Ex. 3003-000001-04-VAN.
2271 Tr. 2382-83, val. 10.

228 PFT of Chipkevich 19-22.

229 PFT of Chipkevich 19-22.

20Ty, 2382, 2442, vol. 10; Tr. 2487, vol. 11.

21 PFT of Chipkevich 24, Tr. 1625, vol. 7.

22 PFT of Chipkevich 24, Tr. 1626, vol.7.

233 PFT of Hack 9-12.
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upcoming Pipeline and Hazardous Materials Safety Administration (PHMSA) study finds them
unnecessary.?*

Tank car improvements will improve safety,?® but there is disagreement about the
extent of the improvement that is possible. For example, the CPC-1232 rail car model was
introduced in 2011. Although its improvements were touted as adequate, cars still breached
when derailed causing several recent spill incidents.?*® The PHMSA estimates that the
DOT-117 model will only provide a 21 percent total risk reduction over the unjacketed
CPC-1232, and only a 10 percent risk reduction over the jacketed CPC-1232.2%” DOT-117s
have a puncture velocity of only 12.3 miles per hour, a speed well below that at which releases
have occurred.?®® DOT-117s are only designed to withstand pool fires?®® of up to 100 minutes
and torch fires up to 30 minutes.?*® Mr. Chipkevich noted that chlorine tank cars with 3/4-inch
shells similar to the DOT-117 model punctured in accidents in South Carolinaand Texas.?*

Opponents claim that only six field tests were conducted on the DOT-117 models, in
part because of the rush to review the new tank car design.?*? Opponents also question the
actual implementation of the DOT-117 model, noting there is currently a backlog from
suppliers.?*® Federal law allows retrofitted DOT-111 and CPC-1232 tank car models to qualify
as DOT-117s. Tesoro Savage' s new commitment to only use new DOT-117 models may not
be permanent, but only as long as its use of that model rail car remains economically
competitive.2#

Summary of the Council’s Analysis of Rail Cars, Tracks, and Equipment. The
Council is persuaded that track conditions are a frequent source of derailments and that BNSF
track has been involved in a reasonably large number of mainline rail accidents nationally.
Landslides that can derail trains or deform tracks also pose a specific risk to trains running
through the Columbia River Gorge.

While BNSF has a well-developed system to inspect and monitor to identify potential
problems, the evidence shows that even with track inspections, derailments are expected.
Failure to find defects has been identified by the NTSB as a cause of rail accidents nationally,
sometimes resulting in significant spills, evacuations, fatalities, or fires.

247Tr. 1661, vol. 7.

25T, 2394, vol. 10.

2% Mosier, OR; Gogama, Ont.; Galena, IL; Mount Carbon, WV, Lynchburg, VA. PFT of Chipkevich 25;
PFT of Millar 8.

237 PFT of Chipkevich 26.

238 Ex. 5547-000119-CRK; Tr. 4714, val. 20.

23 A pool fireisafire on apool of liquid, like an il pool. It is atwo-dimensional fire. Tr. 635, vol. 3.

20Ty, 4737, vol. 20; Tr. 5139, vol. 22; Tr. 2398, vol. 10.

241Tr, 2398, vol. 10.

22 PET of Millar 19.

23 PFT of Chipkevich 25.

244Tr. 5139, vol. 22.
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While tank car shells, valves, and brakes are improving over time, those improved tank
cars still derail and cause spill incidents. According to the PHMSA, the DOT-117 model only
provides a 21 percent total risk reduction over the unjacketed CPC-1232, and only a 10 percent
risk reduction over the jacketed CPC-1232. DOT-117s have a puncture velocity of only 12.3
miles per hour and are designed to withstand pool fires for only up to 100 minutes and torch
fires for up to 30 minutes. Tank cars with % inch shells similar to the DOT-117 model have
punctured in accidents.

C. Rail Route Accident Risk and Consequences

The Council next considers the risk of raill accidents along the route and the
consequences of such accidentsif they occur.

Route. As described above, the VEDT would receive an average of 360,000 bbl of
crude oil every day delivered by 4.7 incoming trains per day, each carrying up to 120 fully
loaded tank cars to Washington; through cities and over land from the border of Washington,
through Spokane, the Tri Cities, and on to Vancouver, passing through many cities and
communities on the way. The trains will also pass through some of the most fire-prone areasin
Washington.?*® Tesoro Savage chose this route for economic reasons, so that the crude oil
trains could avoid the significant grades over mountain passes.?#

Risk of Inbound Derailments and Spills on the Main Rail Route. The Council
agrees with Tesoro Savage that Dr. Barkan's analysis is the only probabilistic model in the
record specific to the proposal, and uses it a starting point. We also consult the larger record
and in particular CBR accident history, as we note PHMSA’s analysis that crude oil unit trains
may derail more frequently and with greater severity than other trains.?*’

Dr. Barkan’s probabilistic analysis of derailment frequency and spill size.
Dr. Barkan, Professor of Civil and Environmental Engineering at the University of Illinois at
Urbana-Champaign,?*® testified that his analysis projected that an assumed average of four
daily incoming trains to the VEDT composed of 118 tank cars meeting DOT-117 or higher
standards would result in the following:

e A loaded inbound train derailment once every 2.4 years on average somewhere on
the Washington route, with 12.7 tank cars derailing on average.

e Reease of crude oil of some amount on the Washington route once every
6.4 years.

e A medium-sized crude oil release of 30,000 gallons or more on the Washington
route every 23 years.

245 Tr, 3392-93, vol. 14.

246 Tr, 1540, val. 7.

27 Ex. 3058-0024-VAN.

28 He also serves as Director of the Rail Transportation and Engineering Center at the University.
Dr. Barkan provided an analysis of the probability of derailments. PFT of Barkan 1.
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e A largerelease of 92,000 gallons on the Washington route every 110 years.

e At single locations, accident probabilities vary, but on average, a single mile-long
segment of the Washington route would experience a medium spill once every
9,000 years, and alarge spill every 42,500 years.?*

Dr. Barkan's derailment estimates were derived first from historical national ralil
accident data for general freight trains from 2005 to 2009. His data was taken from a
combination of historical FRA accident data and railroad industry proprietary databases, which
are not publicly available, so Mr. Barkan was unable to show complete data, athough some of
it is available in summary form. The FRA database contains comprehensive information on a
range of variables associated with derailment, including the FRA track class where a
derailment occurred, the speed of the derailment, the number of cars that derailed, and the
number of hazardous materials cars, including the number of hazardous materials cars that
derailed and released.?° This initial national derailment rate is then adjusted to account for the
FRA class for the Washington route, the presence of wayside signalization, and the density of
train traffic on the route, three factors that Dr. Barkan concluded correlated closely with
derailments in other studies.®! The derailment rate was then reduced by approximately
37 percent to account for the overall historic trend of declining derailment rates since 2009.2%2

Dr. Barkan's anaysis of rall car performance was based on the Railway Supply
Institute Association of American Railroads tank car accident database; on structural dynamic
modelling; and on U.S. Department of Transportation physical testing.?3 Dr. Barkan estimated
that new tank car features in DOT-117J tank cars (similar to DOT-120 tank cars) reduce the
probability of oil release 85 percent from those of unjacketed DOT-111s. He emphasized the
importance of thermal insulation and appropriately sized pressure relief valves in making
secondary therma failures of tank cars much less likely after an initial derailment.?
Dr. Barkan said his estimates may overstate actual risk, as they do not account for the fact that
overal freight derailment rates have declined nationally since 2009, or the fact that BNSF's
derailment rates are better than the national average. Also, he pointed out that BNSF is
implementing additional safety improvements.2> He also notes that government and industry
studies over the past three decades have found no added safety impacts from potential internal
movement or “sloshing” of oil within tank cars.?®

Dr. Barkan pointed to university research that did not suggest that the unit train
derailment rates differed significantly from other types of freight trains. He said that research

249 PFT of Barkan 5-6, 10.

20 Tr, 4581, 4673-74, vol. 20.

1 Tr, 4585, vol. 20; Ex. 0123-000011-TSS, Figure 4.
22 Qupplemental PFT of Barkan 2.

253 Tr, 4582, 4595, vol. 20.

254 PFT of Barkan 8.

255 PFT of Barkan 12.

256 Tr. 4604, vol. 20.
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on the topic continues “but the increased incidence of crude oil unit train derailments in recent
years was more likely the result of the enormous (more than 40-fold) increase in petroleum
crude oil traffic since 2009. The substantial growth in this traffic meant that these trains were
exposed to greater potential involvement in accidents.”?’ He concluded that there was no
evidence that unit trains carrying crude oil were themselves inherently less safe than other
types of trains, just that there were many more of them operating. Further, Dr. Barkan said that
high profile incidents occurring under different circumstances than exist along the Washington
BNSF route should not be considered comparable. He felt it incorrect to apply those
circumstances to rate estimates for such routes that have higher quality infrastructure and other
attributes that make accidents less likely. %8

The Opponents criticized Dr. Barkan’'s analysis and argue that his data sources and
computations were not available for verification and that his use of general rail freight accident
datato derive CBR derailment projections is contrary to PHMSA analyses. They further argue
that CBR trains may be more likely to derail, and involve more cars when they derail, than
other trains.?° Dr. Barkan projected a spill of 92,000 gallons on the route once every 110 years
and a worst-case spill of 840,000 gallons once every 20,000 years. In fact, Opponents argue,
from 2006 to 2015, 13 crude and ethanol accidents involving DOT-111 and CPC-1232 tank
cars spilled an average of 457,738 gallon per accident. If a particularly large accident
(Lac-Mégantic) is excluded, the remaining 12 accidents each released an average of 364,216
gallons of product per accident.?®® Opponents criticize Dr. Barkan's projection that, in a third
of the tank car releases, less than 5 percent of atank’s contents will be spilled, pointing out that
in crude and ethanol accidents since 2006 the average rel ease per car was 21,000 gallons.

Dr. Barkan's analytical methodology for estimating derailments raises concerns. The
primary concern is his use of modelling assumptions rather than accident data related to crude
oil trains to estimate that the Washington route is three times less likely to produce derailments
than elsewhere,?! an assumption not claimed in BNSF testimony. Dr. Barkan provided no
numeric data in support of his estimate that the accident rate on the Washington route is three
times less than elsewhere. Dr. Barkan's anadysis also did not address any train accidents
associated with the proposal occurring outside of Washington, or accidents within Washington
involving empty trains on return routes.

7 PFT of Barkan 12.

28 PFT of Barkan 12, 13.

29 PFT of Chipkevich 11 (citing PHMSA Draft Regulatory Impact Analysis, at 24 (July 2014)): “There
is reason to believe that derail ments of [High Hazard Flammable Trains] will continue to involve more cars than
derailments of other types of trains. There are many unique features to the operation of unit trains to differentiate
their risk. The trains are longer, heavier in total, more challenging to control, and can produce considerably higher
buff and draft forces which affect train stability. In addition, these trains can be more challenging to slow down or
stop, can be more prone to derailments when put in emergency braking, and the loaded tank cars are stiffer and do
not react well to track warp which when combined with high buff/draft forces can increase the risk of
derailments.”

20 PFT of Chipkevich 27.

LTr, 4755, vol. 20.
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The Council has several other concerns with Dr. Barkan's anaysis of derailment
frequency. First, Dr. Barkan’s methodology does not account for risk factors of the
Washington route such as track grade or curvature, crossing signals, the risk of landslides, and
BNSF routing practices such as the potential use of Union Pacific rail linesin Oregon to serve
the VEDT.?®2 Second, the three variables he uses to arrive at his assumption that the
Washington route is three times safer than other routes are not supported by the record. Third,
his assumption that increased density of other rail traffic reflects increased safety is
contradicted by the PHM SA, which cites increased density as a factor reducing safety as it may
result in increased wear on track and cars between maintenance.?®® Fourth, while his
assumption that FRA class track and wayside signalization increase safety is certainly
reasonable, the comparative advantage of the Washington route may be modest as the record
indicates 80 percent of U.S. track had wayside signals by 2008,%%* and Oppenents assertions
that most recent national CBR accidents have occurred on Class 4 track was unrebutted. Fifth,
Dr. Barkan's reduction of the projected derailment rate by 37 percent to account for a national
trend of lower freight derailment rates may be a double counting, to the extent that this trend
has been driven by upgrades in FRA rail class, wayside signalization, or increased traffic
density.

The Council does not believe the record supports Dr. Barkan's contention that his
derailment rate projection is conservative. Some factors he cites as further reducing risk have
already been incorporated into his model, and his assertion that BNSF has a better-than-
average derailment rate appears contradicted by the record.?® Dr. Barkan's projection that
derailments will involve an average of 12.7 tank cars appears reasonable. It is approximately
half way between the historical average of 18 derailed cars in the recent North American crude
and ethanol accidents listed by Opponents, and the future U.S. projection of five by PHMSA.
As Dr. Barkan notes, his estimate of derailment severity isimpacted by the length and speed of
trains serving the terminal 2%

Dr. Barkan’'s opinion about the derailment rate of trains serving the VEDT is similar to
others in the record, projecting one inbound train derailment in Washington every 2.4 years on
average. These are similar to PHMSA'’s national projection, which when interpolated to the

22Tr, 4679-80, 4718, vol. 20.

263 Ex. 3058-0022-VAN.

264 Ex. 0239-000004-TSS.

%5 The overall trend of lower general freight derailment rates is aready considered in
Dr. Barkan's 37 percent reduction in 2005-09 accident rates. Supplemental PFT of Barkan 2. The Liu study of
U.S. freight derailment rates found “statistically identical” derailment rates among the four Class | freight
railroads. Ex. 0240-000006-TSS.

26 PFT of Barkan at 9-10; Ex. 3089-0004-VAN elaborates: “Because of the speed difference, higher
track classes tend to have more cars derailed. Data from the FRA Rail Equipment Accident Database from 2000 to
2014 were used to calculate the average number of railcars derailed per freight train derailment on Class | railroad
mainlines. It was found that, on average, a freight train derailment caused by a broken rail on track of higher
classes (Class 3 to Class 5) caused 16 railcars to derail, whereas approximately nine railcars derailed on track of
lower classes, Classes 1 and 2.”
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train-miles involved in this proposal would project that without further safety improvements
one inbound derailment would occur in Washington every 1.2 years.?” Dr. Barkan’s projection
of a derailment every 2.4 years would become 1 every 2 years if a more appropriate input of
4.7 instead of 4 daily trains serving the terminal were used.

However, the Council does not find Dr. Barkan’s projections for the amount of crude
oil released from derailed cars to be reasonable, as they are unsupported by the record, and in
some cases contrary to the record:

e Dr. Barkan projected an oil release of some size would occur every 6.4 years, or
one release per 2.8 derailments, but he provided no supportive data or anecdotal
evidence about how often oil or other hazardous material unit trains have derailed
without release in practice. This omission is troubling because he states that he had
access to industry accident data, which he described as including these very type of
incidents.?%®

e Dr. Barkan projected that derailments of 12.7 cars every 2.4 years on average would
lead to a 92,000 gallon or larger spill only once in 110 years. This means that he
predicts that only one out of 17 future spills would involve release of more than one
quarter of the total contents of the derailed tank cars.?®® In recent crude and ethanol
accidents listed by Opponents amost 2/3 (16 of 24) of the incidents involved
release of more than a quarter of the derailed tank car contents. By this measure,
Dr. Barkan projected future tank cars will perform ten times better than they have
actually performed in recent incidents.?®

e The Council is convinced that new tank car design will amost certainly improve
accident results, but observes that Dr. Barkan projects individual tank car risk
reductions that are amost twice as large as those estimated by FRA and PHMSA in
the final rule documentation requiring those tank designs. He estimates individual
DOT-117 tank cars are 83 percent less likely to release than unjacketed DOT-111s
and 35 percent less likely to release than jacketed CPC-1232s.2" PHMSA and FRA
assume risk reductions of 50 percent and 16 percent, respectively.?’? Dr. Barkan
does not explain why his risk reductions differ so significantly from PHMSA’s. The

%7 Ex. 3058-0024-VAN projects 207 derailments from 17,944,447 carloads through 2034, an average of
one for every 86,495 carloads. The termina is anticipated to accommodate 188,430 carloads annually
(1713 annual trains x 110 cars). Adjusting for the fact that the 385 mile Washington route is shorter than the
1000 mile average CBR trip estimated by Dr. Barkan (Tr. 4743, vol. 20) yields a return of one derailment every
1.2 years.

268 Tr. 4643-44, vol. 20.

%9 One release every 6.4 years over 110 years = 17.1 releases. 12.7 train cars containing
670 bbl = 357,378 gallons.

270 PFT of Chipkevich 12-13.

21 PFT of Barkan 6.

212 Ex. 3067-0111-VAN.
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Council also observes that at least five of the most recent spills (Mosier, Gogama,
Galena, Mt. Carbon, and Lynchburg) involved newer CPC-1232 cars which are
considerably closer to the DOT-117 cars in estimated risk profiles than the older
DOT-111 cars, yet the 1232 cars still failed in significant numbers, averaging
209,000 gallons per spill. In fact, the Mosier incident involved jacketed CPC-1232
tank cars, which Dr. Barkan described as similar to and a certain class of DOT-
117Rs.2"®

e Most curiously, Dr. Barkan projected significant future improvements in the
performance of derailed tank cars even without design improvements. He projected
that hypothetical continued use of non-jacketed DOT-111 tank cars would result in
one spill of 92,000 gallons or more once every 13 years on the Washington route.?*
The record indicates that since 2006, from significantly fewer shipments than the
Vancouver terminal would receive in 13 years, there have been four nationa oil
spills of this size, some involving safer jacketed DOT-111 and CPC-1232 tank cars.
There have aso been four Canadian oil and five U.S. ethanol spills of this size
during this time.?”® It is unclear what factors other than tank car design would lead
to such large reductions in spills from the derailed cars. While track infrastructure
and operation of the Washington route could impact the type of derailments that
occur, as Dr. Barkan observes factors lowering derailment probability on the
Washington route such as FRA class alow for higher speeds which likely increase
derailment severity.2’®

e Dr. Barkan may underestimate the full volume of oil proposed to be delivered to the
terminal. He states that the proposal would only have a fraction of the exposure of
the recent national CBR activity, but the record indicates somewhere in the range of
1.8 million crude carload shipments originated in the U.S. in the decade prior to the
adjudication, a figure the terminal is anticipated to double over the course of its
assumed 20 year lifespan.

Because of these concerns about Tesoro Savage's view of the probability and
consequences of oil train spill events, the Council is left with considerable doubt about the
Proponents’ estimates of likely spill sizes. We believe a more defensible alternative estimate,
as supported by the record, is available through the recent crude oil and ethanol accident
history, where an average of 51 percent of derailed tank car contents were released (46 percent
if only U.S. incidents are considered). This would eliminate the potentially anomalous release

213 Tr. 4697, vol. 3; Tr. 4697, vol. 20.

274 PFT of Barkan 6.

275 Dr. Barkan's assumptions result in 2.2 million (4 x 365 x 118 x 13) CBR carloads arriving at the
terminal in 13 years of full operation. PHMSA indicates approximately 1.3 million U.S. CBR carload shipments
originated from 2006 through 2014 (Ex. 3067-0285-VAN), and U.S. annual shipments have declined 2/3 since
(Tr. 3254, vol. 14) suggesting a maximum 1/2 million U.S. shipmentsin 2015 and the first half of 2016 combined.

276 PFT of Barkan 9-10.
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size as was involved in the Lac-Mégantic incident. Applying the latter to Dr. Barkan's
estimated average derailment of 12.7 tank cars yields an average spill of 165,013 gallons. A
further reduction of 50 percent to account for safety improvements attributable to use of DOT-
117 tank cars as estimated by PHMSA results in a projected average spill of 82,500 gallons.
This estimate is similar to PHMSA’s projected average spill size of 83,602 gallons per
mainline derailment nationally based on CBR accident history.?”’

The Opponents Analysis of Accident History Data. Rail safety expert Robert
Chipkevich cautioned that it is critical to focus on accident history and data from “real world”
experience accumulated for trains transporting large volumes of crude oil and ethanol oil in
tank cars to appropriately understand the risks presented by High Hazard Flammable Trains.
Opponents emphasize CBR accident history, noting that previous non-CBR studies by the
NTSB found that more CBR accident history was needed to revea rail risks. In 1971, the
NTSB issued a Specia Study on Risk Concepts in Dangerous Goods Transportation. The
NTSB noted that it was not until accident experience began to accumulate that the change in
risk became evident.?”® The NTSB study made two key findings, broadly stated as follows:

Shippers and carriers convinced regulators to incorporate new, larger containers based
on their feasibility to industry, rather than any testing to assess changes in risk levels from the
larger containers. Because of this, when accidents occurred, they were not particularly noted
until the accident experience began to accumulate and changes in the levels of accidents
became evident.

Regulatory changes to increase economies of scale alowed liquefied petroleum gas
tank car size to increase three-fold and the external insulation to be eliminated. Although safety
valve capabilities were allegedly increased to compensate for remova of the insulation, no
operational requirements were adopted. This enabled jumbo cars to be put into service in great
numbers and moved in multiple-car shipments. The use of jumbo cars has produced accidents
of a much larger scope. Fire fed by the contents of one of the jJumbo cars rapidly heats up the
contents of the adjacent cars. This causes pressure increases that exceed the capacity of the
safety valves resulting in subsequent explosive ruptures and fires of far larger proportions.
Losses in such events have greatly increased compared to losses involving the smaller cars. In
this way, regulatory decisions unknowingly resulted in an increase in risk levels.?”

Mr. Chipkevich provided alisting of 24 crude oil and ethanol train incidents involving
release of tank car contents in the United States and Canada since 2006, taken from NTSB,
PHMSA, FRA, and Transportation Safety Board of Canada reports. He noted that almost
3/4 (71 percent) of total tank cars involved in the incidents released oil, 442 tank cars derailed
and 314 tank cars released cargo. The average number of cars derailed in the 24 accidents is

277 Ex. 3058-0034-VAN.

278 PFT of Chipkevich 7.

2% PFT of Chipkevich 7-8 (citing Special Study, Risk Concepts in Dangerous Goods Transportation
Regulations, NTSB, at 7 (1971)).
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18.4 and the average number of cars that breached is 13. A total of 6,498,602 gallons of
product were released in the 24 accidents. The average release per accident was
270,775 galons, which is the equivalent of about 30 gasoline cargo tank trucks. Ten of the
24 accidents had releases of 245,336 gallons or greater, the equivalent of 27 gasoline cargo
tank trucks.?® Seventeen of the 24 incidents occurred at speeds of 40 mph or less, eight at
speeds of 25 mph or less, and two at 10 mph or less. 8! Twenty of the 24 train derailments
(83.3 percent) resulted in afire.?8?

PHMSA’s Predictions of a High Consequence Event. The record provides
substantial evidence that the new VEDT trips, regardless of existing rail traffic, are at risk of
generating a high consequence event somewhere along the rail corridor simply due to the
projected increased number of rail trips. PHMSA described various near misses that have
occurred in crude and ethanol transport accidents nationally to date,?®® and calculated that,
although unlikely, damages as high as $6 billion “could occur when a substantial number of
people are harmed or a particularly vulnerable environmental area is affected.”?®* PHMSA
stated that it is reasonable to assume events of the magnitude of Lac-Mégantic may occur in
the United States, and that costs and fatalities could be several times greater in a worst-case
scenario.?® Proponents argue, appropriately in the Council’s view, that the operational
circumstances involved in the Lac-Mégantic event will not be replicated, but as PHM SA notes,
Lac-Mégantic is a small town with lower population density than the average density in urban
and rural areas within %2 kilometer of the U.S. rail network used by crude oil and ethanol
carriers. PHMSA identifies population density as an important and frequently used
consideration in assessing hazardous material shipment risks.?®® Mr. Barkan testified that he
conducted population density studies in the past.??” PHMSA projected that, absent further
safety improvements, there will be 15 mainline derailments for 2015, falling to a prediction of
about 5 mainline derailments by 2034 for atotal of 207 derailments nationwide over 20 years.
In addition, based on population densities aong mainline track nationwide, PHMSA further
projected that the United States would experience between zero and 10 high consequence
events, each with over $1.15 billion in total environmental damages and monetized injury and
fatality costs exceeding $5.75 billion and 49 fatalities, over 20 years. PHM SA also projects one
event exceeding $5.75 billion with 245 fatalities.?®

20 PFT of Chipkevich 13.

21 7Tr, 2393, vol. 10.

22 PFT of Chipkevich 18.

23 PHMSA states that if a Lynchburg, Virginia, derailment had occurred on the town rather than river
side of the track, the trains may have hit a restaurant and caused multiple fatalities, even though only one car
ruptured. A Vandergrift, Pennsylvania, derailment that punched a large hole in an industrial facility might have
resulted in a violent release of ignited liquid killing local workers had it been carrying more easily ignited light,
sweet crude (as Bakken crude has been described) instead of heavy crude. Ex. 3058-0038-VAN.

24 Ex. 3058-0042-VAN.

25 Ex. 3058-0037-VAN.

26 Ex. 3058-0040-VAN.

27 Tr, 4782, vol. 20.

28 Ex. 3058-0004; Ex. 3058-0051-52.
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PHMSA'’ s nationwide projection has significant implications for this review, as VEDT
is projected to generate 21 percent of the United States crude oil and ethanol tank car
shipments on which PHMSA’ s projections are based.?®® Adjusting for the shorter length of the
Washington route relative to the average national crude oil trip, PHM SA’ s methodology would
project that without additional safety improvements, the VEDT would generate one higher
conseguence event with at least $1.15 billion in costs and at |least 49 fatalities somewhere along
the Washington route every 49 years.?® It is unclear from the record how the population
density over the full Washington route, including rural areas, compares with other crude and
ethanol routes nationally, but the Council observes that there are 19 Washington municipalities
on the rail route, including two of the four largest in the state. Extrapolating from Washington
to the full rail route serving the VEDT suggests there would most likely be one high
consequence event produced by the VEDT on average very 16 years. According to the 2014
Marine and Rail Transportation Study (Washington Study), which included not just Vancouver
and Spokane, but also Kennewick, Pasco, Spokane Valley, Sprague, Ritzville, Lind, Hatton,
Connell, Mesa, Lyle, White Samon, Stevenson, North Bonneville, Washougal, Camas,
Millwood, and Cheney, al cities on or near the inbound Washington route, every city will be
placed at risk of fire and crude oil spill from a derailment. As of 2012, the population centers
on the rail route account for atotal population of 669,501.2%! (These numbers do not include
unincorporated rural hamlets and Census Designated Places on the route, such as Wishram,
WA, Dallesport, WA, and others.)?*?

Consistent with other portions of this Order, the Council first considered impacts
generated by the VEDT in Washington, but then also considered the roughly 1200-mile rail
corridor in ldaho, Montana, and North Dakota. For simplicity, we multiply projected
Washington route impacts by 3 to approximate total route rail impacts. Dr. Barkan's
projections of a derailment on the Washington route every 2.4 years and spill every 6.4 years
equate to an inbound derailment approximately every 10 months and spill every 2.1 years over
the full Project route.

The record contains no assessment of risks from derailment of empty trains on return
routes, where potential impacts presumably include spill of diesel fuel from locomotives on the
train. There is aso no information on risks from train collisions or other train accidents not
involving derailments, which FRA lists as accounting for 29 percent of all train accidents
nationwide in 2015.2%3

289 3,774,100 projected Vancouver tank carloads divided by 17,904,446 nationwide (Ex. 3058-0024-
VAN, total carloads of Table B3) = 0.210.

2% v ancouver share of national carload 0.210 x .385 (to account for 385 mile Washington inbound route
vs. 1,000 mile national CBR average) = .081. .081 x 5 national high consequence incidents projected by PHM SA
over 20 years = 0.404 high consequence events projected along Washington corridor in 20 years.

21 Ex. 3088-0061-VAN.

292 Ex. 3088-0061-VAN n.73.

2% Ex. 3109-0009-VAN.
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The implications of an accident. Emergency response consultant Greg A. Rhoads
described accident implications. He said that derailed trains without any oil release pose little
risk of fire or explosion after the initial event.?®* In Mr. Rhoads opinion, derailments that
result in a release of oil but no fire in the initial incident can sometimes escalate to fire if
concentrations of flammable vapor accumulate and are ignited by nearby sources such as
cutting, internal combustion engines, or smoking, but typically only if they are within a few
feet.?® Qil from a release will flow downhill like other liquids, and will continue to emit
vapors when contained.?® Also, spilled oil can be carried to adjacent bodies of water by the
application of water for firefighting.?®’ Mr. Rhoads recognized that crude oil vapors contain
volatile hydrocarbons, which can have health impacts, but he felt that significant risks are
typically limited to the immediate spill area and the initial moments after release. He said that
exposure of responders to Barkan crude oil spills “is an issue of concern but [the spilled crude
oil] is not typicaly found in concentrations which pose a significant risk outside of the
immediate spill area and the initial few moments of release.” 2%

Based on the record, the Council is convinced that most future oil spills stemming from
derailments, other than the smallest, will involve fire. Consequences will likely vary depending
on the location as well as the nature of the accident, response, and other factors. Opponents
claim that the Mosier incident could have had a worse outcome if any of several factors had
been different are unrebutted.

Probability of an Incident at a Specific Location. Tesoro Savage argues that the
probability of any kind of an incident at any single point on the rail route is small and that, in
the event a rail incident occurs, response capabilities are adequate to mitigate any resultant
risk. However, in the event of a crude oil spill, response capabilities are limited, and at times
completely unavailable. In support of this contention, Tesoro Savage provides no analysis that
considers the whole Washington rail corridor to be used by the additional crude ail trains. In
fact, the record has no evidence or suggestion that there are any locations along the corridor
where the consequences from a fire or spill would be minor or modest. The record suggests
large portions of the corridor would be particularly impacted as shown by the Washington
Study.

Tribal I1ssues. The Washington Study also illustrates how tribal reservations and treaty
ceded areas cover most of the route in the Columbia River Gorge and points east. It states that
culturally important fishing, hunting and other activities are at risk from rail accidents, and
access would be diminished from prolonged cleanup.?®® The Washington route includes long
stretches of track running alongside the Columbia River and Sprague Lake, as well as

2% PET of Rhoads 19.

2% PFT of Rhoads 21-22; Tr. 2168, vol. 9.
2% PFT of Rhoads 22-23.

297 Tr. 2160, vol. 9.

2% PFT of Rhoads 22, 19-21.

299 Ex. 3088-0066-68-VAN.
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crossings of smaller bodies of water, in which an oil spill could have significant environmental
consequences.

Public Health and Safety. Public headth and safety impacts near population centers
include not just impacts to persons and property from smoke, vapors, fire or explosion, but also
potential drinking water contamination from spills. The Washington Study states that areas at
risk on the route include water intakes along the Columbia River for Kennewick, Pasco, and
Richland, as well as numerous wells and intakes at aquifers in inland areas. The Washington
Study indicates that the Spokane region is served by a sole-source aquifer.3®

Damage to Buildings. The record aso contains evidence of derailed trains directly
damaging adjacent buildings, illustrating the risks from multiple tank car derailments in urban
areas without a spill or fire3 Homes are relatively close to the tracks in much of the
Vancouver corridor,3%? and buildings are below the elevated track in Spokane.*®3

Rail Traffic Regulations. The record does not demonstrate that current or proposed
rail traffic regulation will sufficiently mitigate rail risks associated with the proposal to alevel
where citizens are protected and environmental impacts are minimal. There are severa
unrebutted examples of oil or hazardous material train accidents caused by faulty track that had
been recently inspected. However, the record is devoid of evidence that specific new
regulations are being targeted at this apparent problem.®® Tank car design is subject to new
regulation, but the results are unproven. Opponents argument that, because of the rush to
finalize standards, DOT-117 tank cars have only been subject to six simulated accidents by
federa regulators is unrebutted. Improvements in puncture velocity are still well below the
speeds at which most actual oil train rail accidents have occurred. Thermal protection and other
improvements alows DOT-117 tank cars to withstand pool fires of 100 minutes or torch fires
of 30 minutes, but the record clearly establishes that most oil train fires take considerably
longer than this to bring under control. Improvements in pressure release devices lower the risk
of tank car explosions or heat induced tears, but they also facilitate a release of vapors and oil,
which might then become engaged by an explosion and fire.

Summary of the Council’s Analyss of Rail Route Accident Risk and
Consequences. Dr. Barkan's projection that one inbound train derailment will occur in
Washington every 2.4 years on average is similar to PHMSA’s nationa projection, which
when interpolated to the train-miles involved in this proposal would project that without
further safety improvements one inbound derailment would occur in Washington every
1.2 years. (Dr. Barkan's projection of a derailment every 2.4 years would become one every
2 yearsif amore appropriate input of 4.7 instead of 4 daily trains serving the terminal is used.)

300 Ex, 3088-0065-VAN.

301 Ex. 3058-0038-VAN; Tr. 2406, vol. 10.

302 PFT of Wechner 19-20.

303 PET of Hildebrand (City of Spokane) 9-10; Tr. 2539-40, vol. 11.
304 Tr. 2443, vol. 10.
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Dr. Barkan’s projections of a derailment on the Washington route every 2.4 years and spill
every 6.4 years equate to an inbound derailment approximately every 10 months and spill
every 2.1 years over the full Project route.

Dr. Barkan’s projection that derailments will involve an average of 12.7 tank cars also
appears reasonable because it is approximately half way between the historical average of
18 derailed carsin the recent North American crude and ethanol accidents listed by Opponents,
and the future U.S. projection of five by PHMSA.

However, Dr. Barkan’s projection of the amount of crude oil would be released from
derailed cars is unreasonable. He projected that a derailment in Washington would spill 92,000
or larger gallons only once in 110 years or in one out of 17 future spills. However, almost
two-thirds of recent crude and ethanol accidents (16 out of 24) spilled more than a quarter of
the derailed tank car contents. By this measure, Dr. Barkan projected future tank cars will
perform ten times better than they have actually performed in recent incidents. Dr. Barkan also
projects DOT-117 tank cars are 83 percent less likely to release crude oil than unjacketed
DOT-111s and 35 percent less likely to release than jacketed CPC-1232s, but PHMSA and
FRA assume risk reductions of 50 percent and 16 percent, respectively.

The Council believes there are more defensible alternative estimates that are supported
by the record. For example, one method is to apply the average of 51 percent of derailed tank
car contents being released to Dr. Barkan's estimated average derailment of 12.7 tank cars.
Thisyields an average spill of 165,013 gallons. A further reduction of 50 percent to account for
safety improvements attributable to use of DOT-117 tank cars, as estimated by PHMSA,
results in a projected average spill of 82,500 gallons, which is similar to PHMSA’s projected
average spill size of 83,602 gallons per mainline derailment. Consideration of tank car releases
in North America since 2006 suggests that actual releases could average 270,000 gallons.

The record provides substantial evidence that the consequences of a derailment and
spill could be significant. Derailed trains without any oil release pose little risk of fire or
explosion, but derailments with a release and no initial fire can escalate to fire. Released oil
can flow downhill and emit vapors. Spilled oil can reach adjacent waterbodies, including by
the application of water for firefighting. The Council is convinced that most future oil spills
stemming from derailments, other than the smallest, will involve fire with consequences
varying depending on the location and nature of the accident, response, and other factors.
Damages could reach as high as $6 billion if a large population or particularly vulnerable
environmental area is harmed. The VEDT is projected to generate 21 percent of the United
States' crude oil and ethanol tank car shipments so adjusting for the length of the Washington
route, the PHM SA’s methodology would project that without additional safety improvements
the VEDT would generate one higher consequence event with at least $1.15 hillion in costs and
a least 49 fatalities somewhere aong the Washington route every 49 years and one high
consequence event every 8-9 years somewhere aong the full rail corridor to North Dakota.
Even a lower consequence event will result in fatalities at a rate of .048 per mainline
derailment, which when adjusted to this proposal, would project one fatality from a lower
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consequence event every 41 years on average in Washington and once every 15 years aong the
full route.

In the event of a derailment and spill, response capabilities are limited, and at times
unavailable. The record suggests no locations along the corridor where the consequences from
a fire or spill would be minor or modest. The record suggests large portions of the corridor
would be particularly impacted. Every city and large numbers of people aong the route will be
placed at risk of a crude oil spill and fire. Public health and safety impacts include not only
impacts from smoke, vapors, fire, or explosion, but also potential drinking water contamination
from spills. Areas at risk include water intakes along the Columbia River for Kennewick,
Pasco, and Richland, as well as numerous wells and intakes at aquifers in inland areas.
Washougal and the Spokane region are each served by a sole-source aquifer. Tribal
reservations and treaty ceded areas, and culturally important fishing, hunting, and other
activities are at risk from rail accidents and prolonged cleanup. The Washington route includes
long stretches along the Columbia River and Sprague Lake, as well as crossings of smaller
bodies of water, in which an oil spill could have significant environmental consequences.
Derailed trains can aso directly damage adjacent buildings even without a spill or fire. Homes
are close to the tracks in much of the Vancouver corridor, buildings are below the elevated
track in Spokane,3® and derailed trains can directly damage adjacent buildings without a spill
or fire.

The record does not demonstrate that current or proposed rail traffic regulation will
sufficiently mitigate rail risks associated with the proposal to a level where citizens are
protected and environmental impacts are minimal. There are severa unrebutted examples of oil
or hazardous material train accidents caused by faulty track that had been recently inspected.
But the record is devoid of evidence that specific new regulations are being targeted at this
apparent problem. Tank car design is subject to new regulation, but the results are unproven.
Opponents argument that, because of the rush to finalize standards, DOT-117 tank cars have
only been subject to six ssmulated accidents by federal regulators is unrebutted. Improvements
in puncture velocity are still well below the speeds at which most actual oil train rail accidents
have occurred. Thermal protection and other improvements allows DOT-117 tank cars to
withstand pool fires of 100 minutes or torch fires of 30 minutes, but the record clearly
establishes that most oil train fires take considerably longer than this to bring under control.
Improvements in pressure release devices lower the risk of tank car explosions or heat induced
tears, but they also facilitate a release of vapors and oil, which might then become engaged by
an explosion and fire.

d. Rail Route Fire Risk and Consequences

The Council next considers the risks posed by rail-related fires along the route.

305 PET of Hildebrand (City of Spokane) 9-10; Tr. 2539-40, vol. 11; PFT of Wechner 12.
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Firewill likely result from a crude oil spill. Tesoro Savage acknowledgesthat if oil is
released from a crude oil train, the result will likely be a fire. When asked to consider the
probability of fire from a crude oil train that derails and releases product, Mr. Barkan testified
that “if we spill petroleum crude ail, | think...there's afair chance that there’s going to be an
ignition source which will lead to afire.”3% Opponents’ listing of recent accidents showed that
fireresulted in 13 of 17 crude oil incidents. Fire resulted in half of the smaller CBR releasesin
the list of 30,000 or fewer gallons, the approximate contents of one full tank car. Two releases
of less than 10,000 gallons did not involve fire3” Larger fires may include explosions,
potentially including heat induced tears or in rare cases boiling liquid expanding vapor
explosion events,® and subsequent fireballs. Proponents also acknowledge that a fireball from
a single tank car could produce a radiant heat area within 2000 feet lasting 10 to 20 seconds,
and larger fires could result in larger events.3®

Topography and vegetation along the route increase the likelihood of fire. The
record suggests topographic and vegetative conditions in large portions of rail corridor may
increase the likelihood of fire or flammable vapors spreading. Unrebutted testimony indicates
the route through much of Vancouver and the Columbia River Gorge is sloped pardle to the
tracks, and fire is more likely to spread uphill. Much of the route in central and eastern
Washington is dry in summer and fall months to the point that recent wildfires have been
started not only by derailments, but also from wheel sparking and carbon emissions from
normal train travel, and even from track maintenance activities.>1°

Properties of Bakken crude oil. Quoting U.S. congressional briefings,
Mr. Chipkevich explained that “the properties of Bakken shale oil are highly variable, even
within the same ail field. In general, however, Bakken crude oil is much more volatile than
other types of crude. Its higher volatility may have important safety implications.3! Tesoro
Savage presented the testimony of emergency response consultant Greg Rhoads, Principal
Consultant and President of Greg Rhoads & Associates, Inc., of Jacksonville, Florida, which is
afull service hedlth, safety, and environmental consulting company specializing in serving the
chemical, petroleum, and transportation industry sectors.3? He stated that North Dakota's
requirements for preconditioning Bakken crude prior to loading onto trains lessen volatility
from vapors. He opined that U.S. Department of Energy studies and statements from NTSB
indicate that volatility of the oil is not a significant determinant of the degree of combustion
that occurs in CBR accidents.®'® “The amount of fuel released, the surrounding infrastructure
and environment, and the mechanical energy involved in atrain derailment all play alarge role

306 Tr. 4779, vol. 20.

307 Tr. 4779, vol. 20.

308 PFT Rhoads 25.

309 Ty, 2156-57, vol. 9.

810 Ty, 3392-93, vol. 14.

311 PFT of Chipkevich 18.

32 Mr. Rhoads has 30 years of experience in the emergency services sector, however, none of his
experience appears to be in the Washington or Oregon geographic area. PFT of Rhoads 2-3.

313 PFT of Rhoads 13-14.
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in the severity of the event.”3** Mr. Rhoads's opinion was that there was no single or driving
factor in crude oil release fires in a derailment. Crude oil flammability is a function of several
parameters in addition to volatility. Also contributing to flammability are factors such as
flashpoint, flammable limits, and auto-ignition temperature. He pointed to a conclusion of
NTSB Chair Christopher Hart in 2015 that “[t]he biggest contributor to a large explosion or
fireis how much product is released, rather than the volatility of the product.”3%

Fire behavior. Small fires associated with small releases can burn out quickly, while
larger fires can heat other spilled product or cause intact tank cars exposed to flames over time
to breach if pressure in the tank exceeds the capacity of pressure relief devices. In such cases,
tank cars can experience a sudden boiling liquid expanding vapor explosion, more typical of
more flammable liquids such as propane, in which tank fragments are expelled considerable
distances. Qil tank cars subject to long-term high temperatures are more likely to experience a
slower heat-induced tear with a large product release in the form of fireball combustion. A
fireball from a single car of Bakken crude oil could produce aradiant heat area to 2000 feet of
the incident, lasting 10 to 20 seconds, and posing serious risk including injury to unprotected
skin. In Mr. Rhoads opinion, impacts to the immediate area can be mgor, but long-term
impact is negligible, and he deemed claims of craters, bedrock fracturing, or other lasting
impacts from explosion are overstated.3!®

Vancouver Fire Chief Joe Molina testified that, in his experience, released Bakken
crude oil vapors may ignite even as low as 31 degrees below zero. He said vapors are spread
both by wind and topographic conditions and may be ignited some distance from their original
sources if the mixture of vapor and oxygen is more conducive to ignition than in the immediate
release area, which may be saturated with vapors.®!’ Also, vapors often concentrate in low
spots like valleys, storm water catchments, and sewers.3® Ignition of vapors removed from a
derailment can even burn backward to the original sources.!°

Emergency Planning consultant Michael Hildebrand explained that fire attack can
occur in two ways: (1) offensive operations to rapidly control or extinguish the fire in its early
phases, or (2) defensive actions that result in extinguishment of the fire in its later stages after
its size and intensity has diminished, i.e, after equilibrium as occurred.®® Early
extinguishment requires early application of high volumes of water and foam, which most fire
departments do not have.®?

314 PET of Rhoads 13-14.

315 PFT of Rhoads 14.

316 PFT of Rhoads 24-26, 30-31; Tr. 2155-57, vol. 9.
317 PET of Molina 3-4, Tr. 2737, vol. 12.

818 Ty, 2736, vol. 12.

319 Ty, 2738, vol. 12.

320 PET of Hildebrand (City of Spokane) 6.

321 PFT of Hildebrand (City of Spokane) 6-7.
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Mr. Hildebrand also described the stages of CBR fires, which he referred to as High
Hazard Flammable Trains Fires, and the low odds of being able to actively fight and extinguish

such afire;

In Phase I, in the first hour following a derailment, fire from cars breached in the
derailment may occur, with flames sometimes impinging adjacent tank cars.3%
Based on actual High Hazard Flammable Trains derailment experience, to date no
High Hazard Flammable Trains fire has been controlled by using an offensive
strategy during Phase |.323

In Phase Il, two to eight hours after the initia incident, fires typicaly grow as
additional oil is released from impinged tank cars through activation of their
pressure relief devices, or through heat-induced tears or rapid release events.
Running or unconfined spill fires and releases may occur, and spills may flow into
storm drains and other structures creating secondary fires. During this stage,
fireballs may occur.®* The window for extinguishment closes and the fire fighters
have to shift to either a defensive or non-intervention strategy.3?

Phase 111, equilibrium is reached when fires are no longer expanding, typicaly
8-12 hours after the initial incident.®?® Fires will continue to burn off the available
fuel until it achieves equilibrium and is no longer growing in size or scope.®?’

Mr. Hildebrand provided two hypothetical accident scenarios in Vancouver. First, he
described a scenario near Vancouver City Hall where a seven-car derailment results in
three cars releasing 48,000 gallons of crude oil. The release causes a pool fire and leakage of
burning oil into storm drains, which in turn triggers the thermal failure of other rail cars and
results in further releases and afire that local firefighters are unable to even approach for 8-12
hours.3?® Second, he described a scenario where a 27-car derailment near the only exit from
Marine Park traps people in the park. This results in seven cars releasing 100,000 gallons and
associated fires that are then spread uphill to homes by wind. Within four hours, 13 further
raillcars suffer thermal failure, spilling another 275,000 gallons with fire and not reaching
equilibrium stage for six to eight hours.®?® Mr. Hildebrand also testified that three downtown
Spokane locations are particularly vulnerable because railcars derailing from elevated tracks

322 PET of Hildebrand (City of Spokane) 7.
323 PFT of Hildebrand (City of Spokane) 7.
324 PFT of Hildebrand (City of Spokane) 7.
325 PFT of Hildebrand (City of Spokane) 7.
326 PFT of Hildebrand (City of Spokane) 8.
327 PFT of Hildebrand (City of Spokane) 8.
328 PFT of Hildebrand (City of Vancouver) 19-20.
329 PFT of Hildebrand (City of Vancouver) 20-21.
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may fall on top of buildings, and burning oil in the area could enter the storm system, likely
causing secondary and tertiary fires.3%

Fire consequences for the Mosier, OR derailment. The consequences of recent
accidents in the United States and Canada illustrate the potential consequences of a crude oil
spill and fire along the rail route for the VEDT. The Lac-Mégantic, Aliceville, and Casselton
incidents were cited to illustrate the potential for fatalities, multiple explosion events, large
fireballs, and grave environmental consequences.®¥! Fire Chief Jim Appleton described the
Mosier, OR oail train derailment and fire incident that occurred just prior to the adjudication
hearing. He called it “a small and angry fire.”®3? A derailed tank car that released crude oil
caught fire and the flames spread to 3 other tank cars. This created non-explosive fireballs that
resulted in a creeping wildland fire and damage to the local sewage treatment plant before the
fire was put out after 12-14 hours.>*

Impacts from the Mosier derailment and fire could have been much worse but for a
series of fortunate circumstances. The accident happened in the spring when surrounding
vegetation was still green and not completely dry.3** It happened on a day with unusually low
winds because sustained higher winds with higher gusts that were common in the area were
calm. Chief Appleton said that wind has a huge role in fighting a wild land fire.**® On the day
of the derailment, there were only two Mosier firefighters who were able to respond in addition
to Chief Appleton. Nevertheless, other local entities reacted with “a picture perfect
response.” 3% They aso had the help of railroad personnel that Chief Appleton said were two
very brave guys from Union Pacific, who were the only people to actualy handle the
equipment that put out the fires.33” Response resources from Mosier’ s usual mutual aid partners
were not available as they had gone to another serious fire that had started six hours before.
Chief Appleton said that this was an example of how variable their mutual aid can be in that
area, and that, due to the prevalence of wild fires at the time, had the derailment happened a
month later they would not have had a quick, effective massive local response.®*® In closing
argument, the Opponents pointed out that, had the train that derailed at Mosier derailed further
east it may have impacted afruit processing plant, or further west it might have entered a water
body, and that, as it was, municipal water and sewer systems were disrupted and groundwater
now has ten times the allowed level of benzene.3*°

330 PET of Hildebrand (City of Spokane) 9-10; Tr. 2539-40, vol. 11.
331 PET of Millar 7-8.

332 Tr, 2314, vol. 10.

333 Tr, 2338, vol. 10; Tr. 2322, 2326, vol. 10.

334Tr, 2743, vol. 12.

335 Tr, 2331, vol. 10.

336 Tr. 2316, vol. 10.

337 Tr. 2321, vol. 10.

838 Tr, 2317-19, vol. 10.

39 Tr, 5137, vol. 22.
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Wildfire risk and consequence. Tesoro Savage argues that arail incident attributable
to increased rail traffic serving the VEDT is “unlikely” and that, even if fires occur, response
capabilities are adequate to mitigate any risk.3* It offered no evidence to rebut the
considerable evidence to the contrary of the likelihood and potential for devastating results
from derailments, spills, and fire along the rail route that, among their other consequences, can
easily lead to the ignition of wildfires. Opponents of the VEDT point to natural conditions in
large portions of the rail corridor that increase the potential for crude oil train accident caused
wildfires that are expensivein every way.

DNR presented the testimony of Robert W. Johnson, Division Manager for the Wildfire
Division of DNR.3* His unrebutted testimony highlighted the fire risks on the route and
mapping active northwest wildfires as of July 2014, showing wildfires throughout the state,
and not restricted to heavily forested areas, concluding that much of the route appears
vulnerable to wildfire.34

DNR maintains the state’'s largest on-call wildland firefighting force.3* DNR is
responsible for responding to fires on over 13 million acres of land under the state’ s protection,
and it also assists loca fire districts across the state. DNR'’s wildland firefighting resources
consist of 400 seasonal firefighters and 800 regular DNR staff, from forester to budget
analysts, who may be dispatched to fires from their normal jobs as needed.3*

Mr. Johnson said that, in the summer of 2015, wildfires in Washington State burned
over 1 million acres of land, destroying over 300 homes and taking the lives of
three firefighters. It was the worst fire season on record in the state, and the year before was the
previous worst. To respond to these fires, DNR had to dispatch staff not ordinarily part of the
fire program and seek assistance from other states as response need outpaced resources.3#

Mr. Johnson described the route serving the VEDT as among the most fire-prone areas
in the state where even normal railroad traffic and maintenance activities regularly ignite
wildfires. He said that the increased train traffic from the proposed VEDT would raise the risk
of wildfire ignition along every mile of track used. Heat and sparks from the trains have a
history of igniting wildfires, particularly in areas of dry vegetation, typical of much of Eastern
Washington, through which crude oil trains travel for many miles on their way to the Port. Mr.
Johnson said that railroad maintenance work is an additional potential ignition source.34

340 Applicant Pre-Hr' g Br. 80.

341 Robert W. Johnson works with state, contract, federal and local partner resources and leads all aspects
of DNR’s wildfire program from preparedness to suppression. Mr. Johnson has held 15 positions in a diverse
cross-section of DNR programs over a 33-year career with the Department. PFT of R. Johnson 1.

342 Ex. 3088-0063-VAN.

33 PFT of R. Johnson 1.

34 PFT of R. Johnson 2.

345 PFT of R. Johnson 2.

346 PFT of R. Johnson 2-3.
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Wildfires are numerous and expensive. Mr. Johnson provided examples of incidents
resulting in wildfires. In 2003, a westbound BNSF train derailed near the Columbia River.
Sparks from that derailment ignited two fires that quickly spread to 800 acres. In the summer
of 2007, trains travelling west aong the BNSF line caused multiple fires along the tracks,
including several blazes that grew into a 365-acre complex southwest of Spokane that caused
significant property damage and cost state taxpayers $460,000 in suppression costs. In 2015,
sparks from a passing BNSF train along the same line caused a 30-acre fire in northwest
Portland. BNSF operations or track maintenance in Washington State were associated with
four unrelated wildfire ignitionsin 2008, two in 2014, and onein 2015.34

DNR uses a methodology called ‘Industrial Fire Precaution Levels to regulate
activities that carry the risk of ignition when conditions create an increase in fire danger. When
conditions are conducive to fire, industrial activities in or adjacent to forestlands are either
restricted or suspended. Industrial Fire Precaution Levels are an important tool in the
management of fire risk in response to current conditions and they often coincide with DNR’s
times of lower resources to deploy to new fire starts. Increased rail traffic increases the risk of
wildfire in areas under conditions where the fire risk is so high that a shutdown of other
industrial activities is considered necessary. However, as Tesoro Savage has argued, rail
operations are generally regulated by the federal Surface Transportation Board, which has
given no indication to DNR that rail line operations serving the VEDT would be adjusted or
curtailed during high fire risk conditions.3*

Mr. Johnson warned that the increase in crude oil train traffic will mean increased risk
of catastrophic explosion. He said that fire suppression either from a crude oil spill or from
sparks generated under normal train operations could quickly become the responsibility of
external fire response entities, including state resources.3*

Therail corridor through Vancouver is located at the base of a dlope running parallel to
the tracks and fire is more likely to spread uphill.®® Scott Johnson is the Emergency
Management Division Manager for the Clark Regional Emergency Services Agency (CRESA).
He described the topography of the Columbia River Gorge as it relates to wild fire. The Gorge
is steeply sloped, which causes bottleneck or isolation concerns for evacuations along the
Columbia River. There are only five streets that allow vehicles or people to evacuate the area
between the river and Highway 14 while simultaneously allowing emergency responders to
enter the area. As it transects Vancouver, the BNSF mainline is located along the north shore
of the Columbia River. State Highway 14 also parallels the north shore of the river to the north
of the railroad tracks. This area is 4.78 square miles in size and has a population of

347 PFT of R. Johnson 2-3.
38 PFT of R. Johnson 3.
39 PFT of R. Johnson 3.
350 Ty, 2743, vol. 12.
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3261 people. However, the terrain is steeply sloped and there are only five streets that allow
vehicles or people to evacuate the area between the river and Highway 14. %1

The Columbia River Gorge area has consistent high winds allowing fire to move
quickly up cliffs and beyond to other areas. DNR’s Robert Johnson also noted the frequency
and effects of the Columbia Gorge's wind conditions: “anybody that’s lived in that area knows
that one of the factors you can always count on down there is that the wind is going to blow.”
He said that these winds are problematic in a fire because it causes fire to move very quickly
up the cliffs out of the Gorge.®>? Robert Johnson described a phenomenon called “spotting,”
where wind in the Gorge causes embers from a fire to be lifted by the convection column and
be deposited a distance from a fire that he said was “amazing.” Mr. Robert Johnson related a
Chelan Washington fire in 2015 that was characterized by spotting behavior up to a mile away
from the original fire.3> And a 2003 freight derailment in Wishram, WA on the route serving
the terminal quickly grew to 800 acres because of wind.**

Summary of the Council’s Analysis of Rail Route Fire Risk and Consequences.
The record supports a conclusion that if oil is released from a crude oil train, the result will
likely be afire and larger fires may include explosions, including heat induced tears, or in rare
cases, a Boiling Liquid Expanding Vapor Explosion event and subsequent fireballs. A fireball
from a single tank car could produce a radiant heat area within 2000 feet lasting 10 to 20
seconds.

Topographic and vegetative conditions in large portions of the rail corridor may
increase the likelihood of fire. Unrebutted testimony indicates the route through much of
Vancouver and the Columbia River Gorge is sloped paralel to the tracks, and fire is more
likely to spread uphill. Much of the route in central and eastern Washington is dry in summer
and fall months to the point that recent wildfires have been started not only by derailments, but
also from wheel sparking and carbon emissions from normal train travel, and even from track
maintenance activities.

The properties of Bakken crude are highly variable but, in general, it is more volatile
than other types of crude, which may have important safety implications. Mr. Rhoads stated
that North Dakota’' s requirements for preconditioning Bakken crude prior to loading onto trains
lessens volatility and that volatility is not a significant determinant of the degree of combustion
in a CBR. Mr. Rhoads's opinion was that crude oil flammability is a function of severa
parameters in addition to volatility, quoting NTSB Chair Christopher Hart that the biggest
contributor to a large explosion or fire is how much product is released, rather than the
volatility of the product.

351 PET of S. Johnson 10.
352 Ty, 3393, vol. 14.
353 Tr, 3390, vol. 14.
354 Tr. 3400, vol. 14.
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Small fires associated with small releases can burn out quickly, while larger fires can
heat other spilled product or cause intact tank cars exposed to flames over time to experience a
slower heat-induced tear with a large product release in the form of fireball combustion,
producing a radiant heat area to 2000 feet of the incident, lasting 10 to 20 seconds, and posing
serious risk of injury.

Crude oil vapors may ignite even as low as 31 degrees below zero and can spread by
wind and topographic conditions with ignition some distance from their origina sources.
Vapors can often concentrate in low spots like valleys, storm water catchments, and sewers.
Ignition of vapors removed from a derailment can even burn backward to the original sources.

The consequences of recent accidents that have occurred in the United States and
Canadaillustrate the potential consequences of a crude oil spill and fire along the rail route for
the VEDT. The Mosier, OR oil train derailment and fire incident occurred just before the
adjudication hearing. A derailed car released crude oil that caught fire and the flames spread to
3 other cars. This created non-explosive fireballs that resulted in a cregping wildland fire and
damage to the local sewage treatment plant before the fire was put out after 12-14 hours.
Impacts from the Mosier derailment and fire could have been much worse but for the fact that
the surrounding vegetation was green on a day with unusually low winds. Although only
3 Mosier firefighters were able to respond, other local entities and railroad personnel provided
help. Chief Appleton testified that due to the prevalence of wild fires at the time, had the
derailment happened a month later, they would not have had a quick, effective, massive loca
response.

Tesoro Savage argues that arail incident attributable to increased rail traffic serving the
VEDT is “unlikely” and offered no evidence to rebut the considerable evidence about the
likelihood and potential for devastating results from derailments, spills, and fire along the rall
route. Robert W. Johnson's unrebutted testimony concluded that much of the route appears
vulnerable to wildfire as among the most fire-prone areas in the state where even normal
railroad traffic and maintenance activities regularly ignite wildfires. The federal Surface
Transportation Board has given no indication to DNR that rail line operations serving the
VEDT would be adjusted or curtailed during high fire risk conditions.

Therail corridor through Vancouver is located at the base of a slope running parallel to
the tracks and fire is more likely to spread uphill. Scott Johnson from CRESA described the
Gorge as steeply sloped, which causes bottleneck or isolation concerns for evacuations along
the Columbia River. There are only five streets that allow vehicles or people to evacuate the
area between the river and Highway 14, while simultaneously allowing emergency responders
to enter the area.

The Columbia River Gorge area has consistent high winds alowing fire to move
quickly up cliffs and beyond to other areas and to cause ‘ spotting,” where wind causes embers
to belifted by the convection column and deposited a distance from afire.
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Taken together, this evidence supports a finding that fires are a likely accompani ment
to derailments and that the topography and vegetation aong the route pose a rea, abeit
unquantifiable, risk of urban fires or wildfires.

e Rail Route Landdlide Risk and Consequences

Assistant State Geologist and Assistant Division Manager for the Washington Geologic
Survey Timothy J. Walsh has worked for the State of Washington Department of Natural
resources for 36 years.>®

Mr. Walsh explained that Washington has a long history of landslides.®*® Widespread
landslides have historically occurred during large storm events, but landslides can also move
without large events and without warning.®®’ Areas typically susceptible to landslides are steep
hillsides and convergent topography. Landforms are also a factor in landslide susceptibility
such as areas of steep shoreline bluffs, colluvial (soil accumulated at the bottom of a slope),
hollows (also known as bedrock hollows), inner gorges, meander bends, rugged topography
(mountainous terrain), and areas with previous deep-seated landslide movement.®® Areas that
have been the most active in the recent past include the Columbia River Gorge, which forms a
significant portion of the rail corridor associated with the VEDT .3

Mr. Walsh characterized the Columbia Gorge as a landslide province that houses some
of the world's most famous landslides*®® An example was the 600-year old Bonneville
landslide at the “Bridge of the Gods’ over the Columbia River. That landslide dammed the
river, and got its name from the fact that Native Americans were able to cross the river before
it was breached.®®* Another landslide was the Old Maid lahar, which came down Sandy River
and was noted by Lewis and Clark when they came through the area. These are just two of “a
huge number of landslides all along the . . . Western Columbia Gorge.” 362

Mr. Walsh cautioned that there has been insufficient analysis of landslide hazards along
the rail corridor to evaluate the potential impacts. Citing the authorities relied upon by VEDT
planners, Mr. Walsh said that alandslide analysis would amost certainly identify a greater risk
than is fully understood. There is a difference between landslide hazard, which is a geologic

35 Mr. Walsh is a licensed engineering geologist in the State of Washington. As such, he has assessed
the geologic hazards posed by earthquakes, volcanoes, tsunamis, and other sources for the State of Washington.
He served as atechnical expert and participated with other agencies in educating affected groups about geologic
hazards, preparing mitigation plans, and planning emergency response to geologic disasters, and, in collaboration
with other experts, has published numerous geologic and hazard maps. PFT of Walsh 1-2.

3% PET of Walsh 2.

357 PFT of Walsh 2; Ex. 4503-000001-33-DNR.

358 PFT of Walsh 2.

359 Ex. 4503-000004-DNR.

360 Tr, 3343, vol. 14.

361 Tr. 3343, vol. 14.

362 Tr, 3343-44, vol. 14.
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physical process with some defined probability of occurrence that could have negative
consequence, and landslide risk, which also incorporates potential consequences and is a
function of hazard, including the probability estimate, the value of assets at risk, and the
vulnerability of those assets.®%

Mr. Walsh's opinion was that the proposal appeared to mischaracterize the DNR
landslide database, which is not a measure of landslide probability. The landsiide hazard
analysis on which the VEDT proposal relies is inadequate and misleading. It is not appropriate
to use this database to determine whether a landslide hazard exists for a particular geographic
area. Mr. Walsh concluded that “[w]ithout this, the risks of landslides on the impacted areas
are amost certainly underestimated.”3%* A statewide systematic inventory of landslides has
been started, but is only 10 percent completed. Therefore, it is insufficient for planning
purposes.*®® Mr. Walsh was unable to find that Tesoro Savage had done a review or analyzed
the landslide hazard in the Columbia River Gorge.3® To his knowledge, no one has done a
comprehensive landslide investigation of the rail corridor in the Columbia River Gorge. There
is, however, new research that has identified a much more extensive landslide hazard than had
previously been known in the Columbia River Gorge.¢’

There are a couple of active faults along the rail route for the VEDT, and in the
Columbia Gorge, there are a large number of landslides. The BNSF tracks are built on top of
landslide deposits in a significant amount of the Gorge and a number of landslides in the Gorge
are gtill moving.3® There is very little relative flat ground between the river and the Cascade
Range, so a great deal of the ground in the Gorge where railroad track is built is landslide
deposit. This makes the area more susceptible to future landslides because research has
established that about 70 percent of the landslides that were mapped by the USGS were
actually reactivated rather than first-time landslides. For instance, the Piper Creek landslide
destroyed two homes in Stevenson, WA 3%

There are different ways that landslides could affect railroad operations. Mr. Walsh
warned that a landslide hitting a train would obviously cause a derailment by forcing trains to
stop suddenly or by damaging tracks. Rapidly moving landslides have hit and derailed trains as
they passed by, as happened in January 1977 when five mail cars were pushed into Puget
Sound near Woodway, WA. Creeping landslide movement can affect the ground upon which
the tracks are built and cause distortions that gradually build.®® Mr. Walsh testified as to the

363 Tr, 3341, vol. 14.

364 PFT of Walsh 6.

365 Tr, 3347, vol. 14.

366 Tr, 3354, vol. 14.

367 Tr, 3355, vol. 14.

368 Tr, 3351-52, vol. 14.
369 Tr, 3352-53, vol. 14.
870 Tr, 3354, vol. 14.
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reasons why it is important to adequately assess the landslide hazard associated with the BNSF
rail corridor servicing the VEDT project:

[T]his gets now past the hazard part and to the risk part and that is the
consequences. So because the tracks [are so] close to the river, derailments have
significant potential for having an impact on the river, and if that impact is from a
volatile or potentialy toxic crude oil, that could have significant impacts to the
salmon population of the river, for instance.®”

Summary of the Council’s Analysis of Railroad Landslide Risk and Consequences.
Washington has a long history of landslides that can occur without warning. Areas that have
been the most active in the recent past include the Columbia River Gorge, which houses some
of the world' s most famous landslides and which forms a significant portion of the VEDT rail
corridor. There are two active faults along the VEDT rail route. The BNSF tracks are built on
top of landslide deposits in a significant amount of the Gorge and a number of landslidesin the
Gorge are still moving. A great deal of the ground under the track is landslide deposit, which
makes the area more susceptible to future landslides.

There has been insufficient analysis of landslide hazards along the rail corridor. A
landslide analysis would amost certainly identify a greater risk than is fully understood. In
Mr. Walsh’s view, the VEDT appeared to mischaracterize the DNR landslide database, which
IS not a measure of landslide probability and the risks of landslides on the impacted areas are
amost certainly underestimated. To his knowledge, no one has done a comprehensive
landslide investigation of the rail corridor in the Columbia River Gorge although new research
has identified a much more extensive landslide hazard than had previously been known.

A landslide that hits atrain could cause a derailment by forcing trains to stop suddenly
or by damaging tracks. Rapidly moving landslides have hit and derailed trains as they passed
by. Creeping landslide movement can aso affect the ground upon which the tracks are built
and cause distortions that gradually build.

Taken together, this evidence supports a conclusion that landslides along the rail route
pose a real abeit unquantifiable risk of hitting and derailing the VEDT's CBR unit trains or
causing track distortions that could cause a derailment.

f. Emergency Response Capabilities Along the Rail Route

Vancouver. The ability to successfully respond to rail accidents is necessarily limited.
Vancouver Fire Chief Joseph B. Molina testified that a two-alarm fire requires 75 percent of
the on-duty firefighters, leaving just two engine companies to cover the rest of the City.*"

311 Tr. 3357, vol. 14.
372 PFT of Molinab.
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Also, it would take an hour to recall off-duty personnel to staff the reserved engines®”
Vancouver has 24 hazardous material (HAZMAT) technician responders, of which eight are
typically on hand at any given time. HAZMAT personnel would require an hour to reach afire
site and set up.3™* The City of Portland is precluded from providing mutual aid for hazardous
materials and may be delayed in providing conventiona assistance by I-5 bridge congestion.
Smaller jurisdictions north of Vancouver may be staffed largely by volunteers.3”

Spokane. Spokane has 13 hazardous material technicians and specialists available on a
daily basis, but no inter-local agreements for hazardous materials equipment or personnel
aid.3"® The City’s notification system is only able to make 7000 calls per hour. It has an
evacuation plan, but nothing in it addresses the magnitude necessary for a city center event.
Spokane lacks sufficient sheltering capacity that is needed for an oil train derailment and firein
the urban center. Firefighting capability is likely ineffective and inadequate to address an oil
train accident. Hazardous materials personnel would likely be immediately overwhelmed if an
incident occurred.>”

Wildfires. DNR stated that adequacy of water supplies is particularly important in
responding to fires along the rail route because of the unusually high danger of wild fire in the
Columbia River Gorge and other dry areas of Washington State. DNR asserts more broadly
that its firefighters are not prepared to address additional wildfires associated with the proposal
at a time when resources have been demonstrated inadequate to address the existing wildfire
threat.3™®

Tesoro Savage' s Assessment. Tesoro Savage counters these concerns by asserting that
first responders are, or can be, capable of responding to arail-related incident, through a wide
range of public and private responding entities, including railroad hazardous materials teams.
Railroad response plans and assets include Geographic Response Plans (GRPs) for the
Spokane, Lakeside, and Fallbridge subdivisions of the WA rail route; foam firefighting trailers
in Vancouver, Pasco, and Spokane that are expected to be able to respond within a 150-mile
radius, and HAZMAT contingents in Vancouver and Spokane.®”® Responder training is
available online through training modules brought to local communities, or more extensive
courses in Colorado or Texas.® BNSF has trained approximately 2700 first responders in
Washington on overall HAZMAT training, and 250-260 on crude oil response in the past

33 PFT of Molina5.

814 Tr, 2706, 2721, vol. 12.
875 Ty, 2719, 2720, vol. 12.
376 Tr. 2804-05, vol. 12.
87T PFT of Schaeffer 2-3.
378 DNR Post-Hr’g Br. 8.
879 Tr. 2767, vol. 12.
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3years. Local entities and responders are reimbursed for the costs.®! However, local entities
are not reimbursed for the cost of backfilling positions while staff is at training.2

Mr. Rhoads said that recent major crude oil train incidents have been effectively
managed using defensive or non-interventionist strategies. These typically involve applying
water volumes to adjacent tanks in contact with flames, although this may spread spilled oil
further from the scene and widen environmental impacts. Mr. Rhoads recommends non-
interventionist strategies as most effective in the first several hours of an incident, emphasizing
instead protection of adjacent persons through evacuation or shelter in place while letting the
fire burn itself out.3® He pointed out that Emergency Response Guide 128 recommends
evacuating populations within 1/2 mile of a crude ail fire, and longer if multiple rail cars are
involved.®® However, the Emergency Response Guide does not identify crude oil as having
high toxicity or immediate health risk, so evacuation may not be the first consideration for
responders.3® Responders must make quick decisions. Mr. Rhoads warned that offensive
approaches such as suppressing the fire should only be attempted if there are sufficient water
and resources to sustain an attack, including foam to provide vapor suppression by blanketing
oil that has pooled. Foam is not effective in fighting three-dimensional or non-stationary
fires.38°

BNSF and its contractors have various personnel and equipment for responding to ralil
accidents, as do government agencies. However, the record also demonstrates that response
necessarily will be limited by a range of factors. Testimony from Vancouver, Spokane, and
DNR clearly established that even the largest of the first-responding agencies are staffed and
equipped only for the risks they most typically face, not ail train fires. The evidence was plain
that these agencies are always constrained by budget limitations. Mutual aid clearly allows for
pooling of resources, but it has limits. For instance, Vancouver and Spokane lack mutual aid
agreements for HAZMAT with nearby larger or better resourced public agencies because of
legal limitations. Arrival of conventional mutual aid from governmental and railroad sources
may be limited or delayed by distances involved, or transportation access.®®’ Mutual aid may
be unavailable on some days, as occurred in Mosier one month after the oil train derailment
when there was no response to calls for aid on a structure fire because agencies were involved
in alarger firein anearby city.38

Summary of the Council’s Analysis of Emergency Response Capabilities along the
Rail Route. As required by RCW 80.50.010, Washington citizens and the environment must

381 Tr. 1499-1501, vol. 7.

382 Tr, 2765, vol. 12.

383 PET of Rhoads 29; Tr. 2159-60, vol. 9.

384 Tr, 2146, vol. 9; Ex. 0196-000162-TSS, Ex. 0196-000166-TSS, Ex. 0196-000167-TSS.
385 Tr, 2085, vol. 9.

386 PFT of Rhoads 28.

387 Tr, 2716-21, vol. 12.

388 Tr, 2316-17, vol. 10.
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be protected by ensuring minimal impacts to the environment. Even if emergency response
personnel and assets are fully available, rapidly deployed to the incident, and seamlessly
managed, there is insufficient analysis in the record demonstrating or purporting to
demonstrate that this would necessarily be sufficient to fully mitigate impacts from the
projected accidents over the life of the VEDT to satisfy that statutory standard. There is no
evaluation or argument that recent oil train accidents that involved significant harm to persons,
property or the environment would have had a better outcome had they occurred along the
proposed rail corridor because of better emergency response in Washington. Conversely, with
the exception of the Mosier accident, there is no evidence or argument provided that recent oil
train accidents with “good” outcomes turned out that way because of an emergency response
level that can be expected consistently in the future. With regard to the Mosier accident,
Tesoro Savage' s assertion that the outcome was “very good” appears based on the coordinated
performance of the responders and lack of fatalities or injuries, not a full accounting of
impacts.38

Similarly, Tesoro Savage describes incidents in Lynchburg, Virginia, and Mt. Carbon,
West Virginia as having “successful outcomes’ because fires were extinguished, without the
use of foam in those cases, but with no mention of consequences.3® In Lynchburg, the
consequences included 3 trains entering the James River and releasing 30,000 gallons of crude
0il.3%! In Mt. Carbon, consequences included a fire lasting 30 hours with multiple fire balls,
destruction of a house 72 feet from the track, evacuation of 2400 residents, state of emergency
declarations for two counties, and spills into a nearby river and creek.>? Commendable
performances by responders are not the same thing as safe, low impact outcomes.

Taken together, this evidence supports a conclusion that emergency response capacity
may be insufficient along the rail route to ensure timely and effective response to rall
emergency sufficient to protect lives, public safety, property, and the environment.

0. Non-Accident Rail Route | ssues

At-Grade Crossing | mpacts. As with accident-based impacts, new rail traffic created
by the VEDT represents additional burdens on the system. As the new rail traffic will not
displace existing traffic, each additional train generates additional vehicle delays at at-grade
crossings. Tesoro Savage's analysis suggests that at the generally ten busiest at-grade rail
crossings in the Washington corridor, sufficient queue space will likely exist for vehicles to
wait during gate downtimes caused by oil trains associated with the proposal, and that there are
other alternative crossing routes in the event atrain is stalled at one of those crossings.

389 Ty, 2134, vol. 9.

3%0 Ty, 2118, vol. 9.

391 Ex. 3058-0199-VAN.

392 Ex. 3029-000002-VAN; Ex. 3029-000013-15-VAN.
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However, these ten at-grade crossings likely represent only a small fraction of at-grade
crossings on the route, as BNSF indicates they have 25,900 such crossings on their full
32,500 mile network, suggesting there would be approximately 306 at-grade crossings on the
inbound Washington route if it has a smilar ratio, and perhaps a roughly comparable number
on the outbound Washington route as well. There are a reported 111 at-grade crossings in
Vancouver and Spokane alone, athough some may be on other tracks not serving the
terminal .**® For the full Washington route serving the VEDT the record contains no
information or estimates of the number of crossings, the estimated number of vehicles using
them, or the approximate total vehicle hours of delay created by the proposal’s inbound and
outbound trains passing through each crossing.

Transportation planning consultant Brian Dunn of Kittleson and Associates projected
that rail traffic from the VEDT would create no significant impacts in terms of additional
crossing delays at the ten at-grade crossings he examined along the Washington route.®** The
crossings examined were in the cities of Washougal, Pasco, Spokane Valley, and Cheney.
They all had at least 2500 vehicle crossings per day, a threshold chosen to capture crossings
that functioned similar to an arterial or a collector street. Each had meaningful delays and
vehicle queues.®® Mr. Dunn concluded that, in al but one intersection, the projected delay
from a crude oil train associated with the VEDT would not exceed the maximum single delay
currently experienced from an existing train. In the case of the intersection in Pasco, adequate
queueing space existed for impacted cars to wait.>%

Nearby crossings were also examined to determine aternative route options for local
drivers or emergency responders.*®’ For seven of the intersections in Washougal, Pasco, and
Spokane Valley, aternative routes could be used by emergency responders to reach the other
side of the track from a blocked crossing in 5 to 13 minutes.3® Each of the three Cheney
intersections could serve as an aternative crossing if one of the others was blocked, and if a
single stalled train were positioned to block all three, an aternate route through an adjacent
town 30 minutes away is available.*®® Mr. Dunn noted that the protocol for emergency
responders is to dispatch a second vehicle if the first one comes upon a blocked crossing. The
protocol for derailed or stalled trains is to decouple and move portions of the train, potentially
freeing up access.*®

Mr. Dunn aso noted that per BNSF testimony, trains serving the VEDT are not an
additional burden to the system in terms of delays.*! He said the testimony stating that the

393 Ex. 3088-0064-VAN.
3% Tr, 2208-09, vol. 9.
3% Tr, 2184, vol. 9.

3% Tr, 2208-09, vol. 9.
397 Tr, 2185, vol. 9.

398 Tr, 2232, vol. 9.

39 Ty, 2188, vol. 9.

400 Ty, 2190, vol. 9.

401 Ty, 2192, vol. 9.
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trains associated with the VEDT would add 10-15 minutes to emergency response times was
not consistent with feedback he received from responders. Mr. Dunn disagreed with Vancouver
witnesses' testimony that there would be impacts at the downtown Waterfront development,
because of the existence of three grade separated crossings.*®> Along the Old Evergreen
Highway or East Old Evergreen Highway neighborhoods where access is limited to single at-
grade crossing in some areas (because homes were built after the rail corridor), homes may
include additional sprinkler requirements, and already experiences train delays as long as those
anticipated from terminal traffic, and at Riverview Gateway development, as quarries have
direct access to state highway without crossing the tracks, and the logging business on the
south side of the tracks has an electrified train gate with advance warning signs.*%

Mr. Dunn also disagreed with Washougal’s concerns about impacts to its city,
particularly at the 32nd Street crossing. He pointed to the existence of various at-grade and
grade-separated crossings within Washougal and further west that provide alternatives, as well
as existing and planned access management features. He acknowledged that the 32nd Street
intersection queueing can extend back to a nearby signal, but opined that a train from the
proposal would not create a longer delay than that from existing trains.*** Tesoro Savage aso
argued that application of vehicular traffic Level of Service standards to delays at a rall
crossing is i nappropriate.*%®

Vancouver. Ryan Lopossa, Senior Civil Engineer for Vancouver, testified that there
are 25 at-grade rail crossings along the corridor of the Evergreen Line, which is the main rall
corridor that runs east to west through the southern portion of Vancouver along the north side
of the Columbia River. The line enters Vancouver at the easternmost limit and ends at the
intersection with the BNSF main north-south line located within the Port.*® Twenty-one of the
25 crossings are private crossings with little or no protective measures.*”” Twenty of these
crossings provide the only access to areas they serve, including one at 139th Avenue that
accesses over 100 homes.*® Five crossings are sufficiently close to others that a stalled train
would likely block at least two.*® Gate down times for proposal trains will average 5 minutes
and 8 seconds, based on a 7800-foot long train travelling at 20 miles per hour, and gates
coming down 30 seconds before arrival for the train, and going up 12 seconds after.*1°

He characterized the added delay as significant from a traffic engineering perspective,
explaining that each individual train will create a five minutes and 8 second delay at each
Vancouver at-grade crossing, and because there will be four trains delay at each at-grade

402 Ex, 2197, vol. 9.

403 Tr, 2198-99, 2204, vol. 9.

404 T, 2202-03, vol. 9.

405 Ty, 2241, vol. 9.

406 PET C. Johnson 2.

407 PFT of Lopossa 2; Tr. 2274, vol. 10.
408 Tr, 2280, 2282-83, vol. 10.

409 Tr, 2283, val. 10.

410 PET of Lopossa 3; Tr. 2285, val. 10.
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crossing, the total delay from inbound trans at each crossing is 20-21 minutes each direction. If
trains go outbound through the Vancouver corridor (which is a possibility), the total delay of
42 minutes would occur at each Vancouver crossing, in comparison to the current 15 minutes
at the Vancouver intersections.*'t

Implications of Rail Crossing Delays for Emergency Services. Tesoro Savage has
not provided adequate information about impacts that rail-crossing delays have for emergency
services. The 5 to 13 minutes of added response time projected by Mr. Dunn at the ten
crossings he examined likely underestimates impacts for the balance of crossings along the
corridor. The ten crossings he examined were by definition among the busiest, where
alternative routes are more likely to be available and/ or closer than in areas that are more
isolated.**? Opponents are critical of the failure of the Tesoro Savage analysis to include
intersections in Vancouver or Spokane, or any intersection anywhere that would serve as a sole
access point.*13 Intersections that were included were primarily analyzed for queueing capacity
as opposed to other impacts.*** They argue that the assumed gate downtimes of anticipated oil
trains in at least Vancouver and Washougal were too short. They were based on higher train
speeds than likely, and for one intersection, Mr. Dunn said they were miscalculated.**> Mr.
Dunn concluded that, even using those assumptions, Tesoro Savage's estimated gate down
time from a single oil train would result in a delay twice as long as Vancouver traffic Level of
Service standards would consider to be afailure at anormal signalized intersection.*®

Whatever the appropriate estimated delay along the route, Tesoro Savage has provided
insufficient information about the resulting safety implications. As with other aspects of the
project, the large volume of oil proposed to be moved over long distances can mathematically
render low probability events into impacts that must be examined. For example, if
hypothetically one in one million of the proposed oil trains that passes through Washington, at-
grade crossings delay an emergency response to the point where an otherwise avoidable death
occurs, approximately 21 added fatalities could occur over the 20-year project lifespan in
Washington. That is potentially three times that in the full project corridor through to North
Dakota.**’

Frank James, M.D. is a physician and Clinical Assistant Professor at the University of
Washington who also serves as a Health Officer for San Juan County and the Nooksack Indian
Tribe. Dr. James testified that the additional train traffic from the VEDT could add
10-15 minutes to emergency vehicle response times generally along the route. He cautioned

411 Ty, 2288, vol. 10.

42 PFT of Dunn 3-4.

413 Ty, 2290-91, voal. 10.

414 Ty, 2291, vol. 10.

415 Tr, 2215-16, vol. 9.

416 Tr, 2222, val. 9.

47 BNSF system wide ratio of 0.8 at grade crossings per mile (25,900/32,500) applies to 385 mile
inbound route and roughly assumed 385 outbound route = 602 at-grade crossings. 1713 annual trains x 602 =
1,031,226 passages of at-grade crossings in Washington generated by the proposal annually.
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that, for emergency response vehicles such as police, fire and ambulance, health care
providers, those in need of urgent or emergent care trying to get to a hospital, or the staff of the
hospital being caled in to respond to emergencies, these delays could have “especialy grave
consequences.”*® Dr. James characterized the increased traffic delays of 15 percent to
26 percent at 200 Washington intersections as a moderate to major impact, with potential
moderate to magjor impacts on minority and/or low-income populations, and potentially major
impacts on emergency responders and human health.*1°

Summary of the Council’s Analysis of Rail Route Non-Accident Related I mpacts
and Railroad Crossing Delays. Brian Dunn analyzed the ten busiest at-grade rail crossingsin
the Washington corridor, and concluded there would likely be sufficient queue space for
vehicles to wait during gate downtimes and alternative crossing routes existed and that
projected rail traffic would create no additional crossing delays. In all but one intersection, the
projected delay would not exceed the maximum single delay currently experienced from an
existing train. In the case of the intersection in Pasco, adequate queueing space existed for
impacted cars to wait. For seven of the intersections in Washougal, Pasco, and Spokane Valley,
alternative routes could be used by emergency responders to reach the other side of the track
from a blocked crossing in five to 13 minutes. Each of the three Cheney intersections could
serve as an aternative crossing if one of the others was blocked, and if a single stalled train
were positioned to block all three, an alternate route was available through an adjacent town
30 minutes away.

However, these ten at-grade crossings likely represent only a small fraction of at-grade
crossings on the route. BNSF indicates it has 25,900 such crossings suggesting there would be
approximately 306 at-grade crossings on the inbound Washington route. There are
111 at-grade crossings in Vancouver and Spokane alone, although some may be on other tracks
not serving the VEDT. The record contains no information about the number of crossings,
vehicle numbers, or potential delays on the full Washington route.

Ryan Lopossa says that Vancouver has 25 at-grade rail crossings along the corridor of
the Evergreen Line, which is the main rail corridor that runs east to west through the southern
portion of Vancouver along the north side of the Columbia River. Twenty-one of the
25 crossings are private crossings with little or no protective measures and 20 provide the only
access to areas they serve, including one at 139th Avenue that accesses over 100 homes.
Five crossings are sufficiently close to others that a stalled train would likely block at least
two. Gate down times will average 5 minutes and 8 seconds, based on a 7800-foot long train
travelling at 20 miles per hour, and gates coming down 30 seconds before arrival of the train,
and going up 12 seconds after. This added delay is significant because each individual train
will create afive minutes and 8 second delay at each Vancouver at-grade crossing, and because
there will be four trains delay at each at-grade crossing, the total delay from inbound trains at

418 PET of James 6.
419 PET of James 11, 12-14.
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each crossing is 20-21 minutes each direction. If trains go outbound through the Vancouver
corridor (which is a possibility), the total delay of 42 minutes would occur at each Vancouver
crossing, in comparison to the current 15 minutes at the Vancouver intersections.*?°

Mr. Lopossa also raises concerns about emergency response access to areas served by a
single crossing, including Wintler Park, which he indicated had 240,000 visitors per year and
frequently experiences current rail blockages. The 5 to 13 minutes of added emergency
response time projected by Mr. Dunn at the ten crossings he examined likely underestimates
impacts for the balance of crossings along the corridor because those ten crossings were the
busiest so aternative routes are more likely to be available. Mr. Dunn did not examine
intersections in Vancouver or Spokane, or any intersection anywhere that would serve as a sole
access point. Intersections that were included were primarily analyzed for queueing capacity as
opposed to other impacts.

Dr. James, testified that the additional train traffic from the VEDT could add
10-15 minutes to emergency vehicle response times along the route. These delays could have
“especially grave consequences’ for emergency responders such as police, fire, ambulance,
health care providers, and those in need of medical care. The increased traffic delays of
15 percent to 26 percent at 200 Washington intersections is a moderate to major impact, with
potential moderate to major impacts on minority and/or low income populations, and
potentially major impacts on emergency responders and human health.

Whatever the appropriate estimated delay along the route, Tesoro Savage has provided
insufficient information about the resulting safety implications. As with other aspects of the
VEDT, the large volume of oil proposed to be moved over long distances can mathematically
render low probability events into impacts that must be examined. For example, if
hypothetically one in one million of the proposed oil trains that passes through Washington at-
grade crossings delay an emergency response to the point where an otherwise avoidable death
occurs, approximately 21 added fatalities could occur over the 20-year project lifespan in
Washington. That is potentially three times that in the full project corridor through to North
Dakota

Taken together, this record supports a conclusion that Tesoro Savage has not sustained
its burden of demonstrating that VEDT trains won't impact the public interest by blocking at-
grade crossings in Washington and the rest of the rail route. The gate down-time projected by
Mr. Dunn at the ten crossings he examined likely underestimates impacts for the rest of the
crossings. He does not address the other crossings or any impacts on emergency services. The
Oppenents offer evidence on these subjects. Mr. Lopossa, Vancouver’s Senior Civil Engineer,
calculates that the gate down times in Vancouver will average 5 minutes and 8 seconds, which
creates 20-21 minutes delay each direction, for a total of 42 minutes in comparison to the
current 15 minutes at the Vancouver intersections. Mr. Lopossa views this time delay as posing

42077, 2288, vol. 10.
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risks to emergency responders. Dr. James confirmed that a 10-15 minute delay could have
grave consequences for human life, health, and safety.

3. Vessel Operations

a. Introductory Information

Potential Impacts from New Vessel Traffic on the Columbia. The Department of
Ecology (Ecology) identified laden oil tankers as posing one of the highest risks for a
catastrophic oil spill in Washington waters. Because there are currently no large oil tankers
carrying crude oil on this 105-mile stretch of the Columbia River, the VEDT raises a new
risk.*? The impacts of an oil spill include potential coating of the shorelines, oil in the water
column, and oil that eventually sinks to the bottom. An oil spill in an area will impact any fish
and much of the wildlife that uses the water near there, including salmon that are spawning or
migrating, birds, and other water-oriented wildlife. In addition, there are social, cultural, and
economic impacts for those who use or rely on the river and its resources and vaue the quality
of a pristine environment.*?2

VEDT Opponents argue that Tesoro Savage minimizes the possibility of oil spills
related to marine vessels. The modeled estimates of risk from a marine incident such as
collision, grounding, or cargo loading were all presented separately and were not added
together. Tesoro Savage' s model uses data derived from the Automatic Identification System,
so a humber of smaller vessels were not included as part of the historica data set. They
criticize the fact that Tesoro Savage used two different modeling methods for assessing oil spill
risk and point out that the results produced by these methodol ogies were widely different.

Opponents criticize planned loading procedures as inadequate to prevent spills. They
contend that pre-booming of a tanker during the loading process will rarely occur and the
promised stand-by booming offered by Tesoro Savage is insufficient, and the conditions under
which vessel loading would take place would still be unsafe. Opponents contend that, because
of these shortcomings in the vessel safety plans, the amount of oil that can be spilled into the
environment at the dock in loading operations, or in a vessel incident could be significant and
hard to clean-up. Opponents also raise issues concerning wake stranding, ballast water
management, and impacts to shorelines that are additional potential impacts that have not been
adequately addressed.

Vessels at the VEDT. The VEDT may receive vessels of severa sizes. Oil tankers are
described either in terms of dead weight tons (excluding the weight of the ship) (DWT) or by
the number of barrels of oil carried.*>® Articulated barges are smaller vessels of approximately
25,000 DWT that may call at the VEDT. It is much more likely, however, that the VEDT will

421 PFT of Harvey 5 (referencing Ex. 5502-000264-CRK ; Ex. 5501-000071-CRK).
422 Tr, 3577-78, vol. 15.
423 PFT of Bayer 4.
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receive larger tankers of 46,654 DWT with a cargo capacity of around 330,945 or of 105,278
DWT with a cargo capacity of 818,418.4%* Larger vessels may also call at the VEDT, with
164,746 DWT around 1,102,244.4%

Notwithstanding the plan to have large vessels calling at the VEDT, the size of tanker
vessels on the Columbia River is currently limited to 300,000 bbl of cargo. This limit is based
on an umbrella plan provided by the Marine Fire and Safety Association, which is used by
most commercial vessels on the Columbia to satisfy their response obligations. The
300,000 bbl limit is based on Marine Fire and Safety Association’s response contingency
plan.*?® Tesoro Savage is seeking to increase this carrying capacity limit from 300,000 bbl to
600,000 bbl. It also intends to work with the oil spill response organizations and the Marine
Fire and Safety Association to purchase and stage the necessary equipment to respond to larger
cargos. If implemented, the 600,000 bbl of oil will be the maximum loaded onto any vessdl,
regardless of the vessel’s carrying capacity.*?’

According to Tesoro Savage, this increase in cargo capacity provides additional safety
from grounding for tank vessels because, as vessels become larger, they have more under-keel
clearance. A ship that can carry 600,000 bbl has a draft of about 39 feet, and a ship that can
carry 319,000 bbl has a draft of 41 feet because the larger ship’s greater surface area displaces
less water even though it carries more weight.#?

b. Vessels Traveling Upriver tothe VEDT

Vetting of Vessels Coming to the VEDT. Tanker vessels will be vetted prior to calling
at the VEDT. All tanker vessels arriving at the VEDT must comply with U.S. Coast Guard and
International Marine Organization requirements, and be built in accordance with Oil Company
International Marine Forum recommendations. All vessels will have a double hull, and be
Jones Act U.S.-flagged vessels operated by companies familiar to Tesoro Savage.*?® All
U.S.-flagged vessels are under the authority of the U.S. Coast Guard, which inspects and
provides a Certificate of Inspection.**° Ships may also only call at the VEDT if they confirm
their compliance with parameters required by Tesoro Savage.**!

Bar Pilots and River Pilots. Tesoro Savage will use local licensed Columbia River
Bar Pilots and Columbia River Pilots to increase navigational safety. Pilots are experienced

424 PFT of Bayer 4-5.

425 PFT of Bayer 6.

426 PET of Bayer 6; PFT of Haugstad 13.

427 PFT of Bayer 6; PFT of Haugstad 13.

428 PFT of Bayer 6-8; Tr. 869-70, vol. 4. Although that is the testimony, the Council notes that a larger
ship would have to displace more total water. However, it would be spread out over a larger area and therefore,
the ship would sit higher in the water.

429 PFT of Bayer 12; Tr. 813, 828, 860, 862-63, val. 4; Ex. 0120-000031-TSS.

40 PET of Bayer 14.

431 Tr, 823, 829, val. 4; Ex. 0128-000001-TSS.
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mariners who have extensive navigational expertise. They know navigation areas, channel
widths, points of land, depth contours, and buoy locations. They have local knowledge of the
currents, tides, wind, and weather. Pilots must hold afederal license from the U.S. Coast Guard
and a license issued by the Oregon Board of Pilot Commissioners who regulates both
Columbia River Bar Pilots and Columbia River Pilots.**

Procedures for traveling upriver. Columbia River Bar Pilots and Columbia River
Pilots require vessels to give advance notice of arrival in order to schedule pilot attendance and
vessdl transit times, as well as alowing time for the U.S. Coast Guard to conduct background
checks and vessel evaluations. The advance notice must include vessel name and type,
estimated time of arrival, fresh water arrival drafts, tentative docking schedule, docking
instructions, bunkering or anchorage requirements, nominated tug company, estimated time of
departure, and any additional information or instructions about the vessel and its arrival
condition. The scheduling decision is based upon this information, aong with additional
factors such as pilot availability, vessel seaworthiness, weather conditions, tidal windows and
river level conditions, anchorage availability, berth occupancy, and channel use.**® Vessels
traveling to the VEDT from aong the outer Pacific coast will pick up a Columbia River Bar
Pilot approximately 8 to 10 nautical miles southwest of the entrance to the Columbia River
Bar. The Columbia River Bar Pilot will guide the vessel across the bar to Astoria. At Astoria, a
Columbia River Pilot will board the vessel to guide it to the VEDT.*3*

C. Vessalsat the VEDT Dock

Q) Procedures at the Dock

Procedures for Docking at the VEDT. About 3.5 miles from the VEDT at the
confluence of the Willamette and Columbia Rivers, the vessel will be met by two docking
tugboats, which will help the vessel maneuver alongside the VEDT dock. A “scoreboard” will
help the pilots bring the vessel up to the dock by indicating the speed and angle of the
approach. Line handlers will place the vessel’s lines on the shore mooring hooks. Each
mooring hook has a strain gauge that provides feedback on the amount of tension on each line.
The mooring lines will be monitored in accordance with a mooring line management system to
help maintain the proper line tension to keep the vessel tight alongside the dock during
loading.*®

Booming and Connection of Cargo and Vapor Hoses. Once avessel istied up at the
dock, the Terminal-Person-In-Charge (TPIC) will instruct the booming contractor that mooring
is complete and the boom is to be deployed around the vessel. Boom anchors and anchor buoys
will be set in three locations on the offshore side of the ship to secure the boom. The boom is

432 Tr, 819-20, vol. 4; Ex. 0120-000159-172-TSS.

433 Ex. 0121-000046-TSS.

434 PFT of Bayer 8.

435 PET of Bayer 8; Tr. 791-92, vol. 4; Tr. 582, 584, vol. 3.

74 EFSEC ADJUDICATION NO. 15-001
FINDINGS & CONCLUSIONS & ORDER
Tesoro Savage, LLC




© 00 N o o b~ w N Pk

N NN N N N DN R B PR R R R R R
o o0 A WO N P O © 00 N O 0 W N B+ O

towed into position and secured to the anchors. The port (downriver) side of the boom and the
section of the boom anchored on the starboard (upriver) bow are then connected to the
permanent fence boom that runs on the inboard side of the vessel, which fully encapsulates the
vessel by boom.** A portion of the boom (fence boom) is permanently installed because it is
worked through all of the pilings.**” (The pre-booming process is discussed in more detail |ater
in this portion of the Order.) Once the boom is in place, the TPIC communicates with the
Vessel-Person-In-Charge (VPIC) to connect the terminal cargo and vapor hoses to the vessdl.
The VPIC ensures that the hoses are properly connected with new gaskets and are fully
tightened and supported. The TPIC and the VPIC then walk around the vessel deck to ensure
all safety devices are in place and functioning.*®

Key Meeting and Approval to Receive Cargo. Following the deck safety inspection,
the TPIC and VPIC conduct a Key Meeting (pre-transfer conference), using a detailed template
known as a Declaration of Inspection.**® The TPIC and VPIC discuss the loading plan, start
and stop procedures, topping off procedures, communication protocols, and expected time the
vessel will be alongside*? After the Key Meseting is completed and the Declaration of
Inspection is signed, the VPIC will check to make sure all valves are in proper position and,
upon VEDT request, will communicate the vessel’ s readiness to receive cargo.**

Transfer of Crude Oil. At the start of the loading operation, oil will start flowing
toward the vessdl at a slow rate, and the VEDT will ask the vessel to confirm flow into the
cargo tanks. Upon confirmation, the flow rate will gradually increase up to the maximum rate.
During the loading process, the quantity of oil delivered and received is monitored between the
VEDT and the vessal. The flow rate is Slowed at the point where loading is amost complete.
Once loading is completed, the cargo hoses are drained and blanked before returning them to
the sh4o4r§ storage position.**? It will take approximately 16-20 hours to fully load each
vessdl.

There is a 30-second shutoff valve in case there is a problem during loading. In
addition, there are valves at the dock, at the header, and one on the land side. As soon as an
incident happens, the valves on the tank shut down. Because the pipeline is designed with
vertical expansion loops, should the line rupture completely, it would only flow so much
material before it was air gapped and stopped.**

436 PFT of Bayer 9; Tr. 793, vol. 4.

47 Tr. 1407, vol. 6.

438 PFT of Bayer 9; Tr. 796, vol. 4.

49 WAC 173-180-235.

40 PET of Bayer 9; Tr. 793, vol. 4.

4“1 PFT of Bayer 9-10; Tr. 796-97, vol. 4.
42 PET of Bayer 10; Tr. 796-800, vol. 4.
443 Tr, 798-99, vol. 4.

444 Tr. 610-12, vol. 3.
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2 Risk of Collision at the Dock

DNV GL Analysis. DNV GL evaluated the frequency of ail spills resulting from a
passing vessel colliding with a vessel moored at the dock. DNV GL modified a methodol ogy
that was previously developed for vessels striking bridges.**® The risk of an oil spill occurring
from the strike of avessel whileit is at berth is very low and varies by type of vessal.**® An oil
spill of once every 25,000 years is predicted for a 47,000 DWT tanker. An oil spill of once
every 100,000 years s predicted for a 105,000 DWT tanker. The predicted frequency of an oil
spill from a 165,000 DWT colliding while at berth is once every 1.6 million years.*’

The Council’s Summary Analysis of Collison Risks at the Dock. Based on
estimates that the risk of a vessal colliding with a vessel at the VEDT dock as being between
once in every 25,000 years to once every 165,000 years, the Council concludes that the risk of
a vessd colliding with a vessel at the VEDT dock is remote. The Council will therefore not
move thisissue into its balancing of public interest impactsin Section 1V of this Order.

3 Risk of Spillsduring Cargo L oading at the Dock

With regard to water quality impacts, Tesoro Savage references WAC 463-62-060,4
which provides that site certification agreements shall require that wastewater discharges from
the facilities comply with applicable state water quality, groundwater quality, and sediment
quality standards, along with the requirements of the Federal Water Pollution Control Act.
Tesoro Savage asserts that the VEDT will comply with these requirements during construction
and normal operations.**° For the purpose of this Order, the Council accepts that contention.

For other topics asserted to be subject to WAC 463-62, Tesoro Savage has taken the
position that compliance with the WAC 463-62 rules ends the Council’s analysis in this Order.
For water quality impacts, however, Tesoro Savage concedes that the Council’s ability to
consider the impacts of non-routine oils spills is unconstrained by WAC 463-62-060 and
Tesoro Savage's compliance with the rule.*® Tesoro Savage argues instead that the Council
may consider non-routine oil spillsin this Order in afashion unconstrained by the rule, but that
such non-routine oil spills are adequately addressed by spill prevention and response
measures. !

DNV GL’'s Analysis of Spillsat the Dock. Vessel loading risk for dock spills could be
significant. The evidence presented to the Council is inconsistent with regard to the amount of
oil that could be spilled and how often a spill could be expected to occur.

45 Tr. 1341-42, vol. 6.

46 Tr. 1342, vol. 6; Ex. 0120-000116-TSS.

47 PFT of O'Mara6; Tr. 1343, vol. 6; Ex. 0120-000008-TSS.
48 Applicant Post-Hr’ g Br. 43-44

49 Applicant Post-Hr’ g Br. 44.

40 Applicant Post-Hr’ g Br. 44

41 Applicant Post-Hr’ g Br. 44.
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The first estimates were provided by DNV GL, which used two different methods to
assess the frequency and volume of spills during loading. Method 1 made assumptions using
standard quantitative risk assessment (QRA) methodologies and Method 2 was based upon
actual spill data.**?

Under Method 1, QRA methodologies assume certain failure rates for pipeline and
components such as valves. A 30-second emergency shutdown capable of stopping the flow of
oil at this facility is required under state regulation.*>® Every valve at the VEDT will close
within 30 seconds. A secondary line goes back to the tanks, so that if there is a shutdown, an
overpressure situation is not created.*®** The 30-second automatic shutoff for the ESD
(emergency shutdown) valves was applied and drawings of the pipeline were reviewed to
identify isolatable sections, so that if a leak occurred, the ESD vaves would close and
segregate the oil within those sections. In order to account for the volume of oil spilled, he
assumed delay in response by one-hour.**®

In Method 2, DNV GL applied U.S.-specific data as well as Tesoro Savage-specific
operational data to consider factors such as containment affecting the likelihood of spilled oil
reaching the river. Method 2 also considered that each loading hose would be replaced every
7 years on a mandatory basis as part of the spill frequency calculations. Method 1 strictly
considered spill volume. There was only a small amount of data available for input into
Method 2, but DNV GL used the spills that Ecology and Tesoro Savage had available.
Method 2 assessment could conceivably be questioned because of data insufficiency.*®

Under both Methods 1 and 2, DNV GL believes small spills are most likely. A spill of
less than 50 bbl constituted about 60 percent of the release frequency. The release frequency
differed from once every 1300 years under Method 1, and once every 7 years under
Method 2.4 For spill volumes between 50 and 100 bbl, the release frequency was the same
under both methods: 1 spill every 42,000 years. For spill volumes between 100 and 500 bbl,
Method 1 showed a recurrence level of once every 8 years, but Method 2 indicated a
recurrence of such a spill level as once every 160 years. For spill volumes of 500 to 1000 bbl,
Method 1 indicated a recurrence of once every 590 years, but Method 2 produced a recurrence
of once every 1,500,000 years.*®

DNV GL acknowledged the disparity in frequency intervals between Method 1 and
Method 2. Mr. O'Meara indicated that he would give more credence to the assessment

452 PET of O'Mara 6-7; Tr. 1347-48, 1367-69, vol. 6; Ex. 0120-000009-TSS, Ex. 0120-000117-138-TSS,
Ex. 0120-000173-210-TSS.

453 WAC 173-180-250.

454 Tr. 599-600, vol. 3.

455 Tr. 1347-48, 1368-69, vol. 6; Ex. 0120-000009-TSS.

456 Tr. 1348, 1368-69, vol. 6; Ex. 0120-000009-TSS.

457 Tr. 1347-49, 1363, 1370, vol. 6; PFT of O'Mara 7; Ex. 0120-000010-TSS, Ex. 0120-000133-TSS.

4% PFT of O’'Mara 7; Ex. 0120-000010-TSS, Ex. 0120-000130-TSS.
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produced under Method 1 simply because of the lack of data that was available for input into
the calculations used in Method 2.4° Likewise, the Council finds that data generated through
Method 1 is more credible than conflicting data generated through Method 2, which may suffer
from an insufficiency of input data.

Second, the DNV GL report also looked at potential releases based upon different sized
holes in the pipeline and connecting equipment caused by facility operations.*®® The isolation
time for a major loading hose failure is deemed to be 60 seconds. The likelihood of a full-bore
rupture of a 36-inch loading pipeline would result in a spill quantity of 31,600 barrels, but
according to the report is likely to occur only once every 4200 years. 6!

Third, Susan Harvey estimated that if Tesoro Savage is loading at 32,000 bbl per hour
and the operator is able to respond within one minute to manually stop the transfer by pushing
the emergency shutdown system button, and the emergency shutdown system takes at least
30 seconds to stop a transfer, over 33,000 gallons of oil (or 786 bbl) will spill in that one and
one-haf minute period. If an isolation device fails, the spill volume will increase
proportionately until the leak is isolated.*®® In contrast, Tesoro Savage's David Corpron
estimated that 267 bbl could spill in 30 seconds (or 801 bbl in one and one-half
minute).*Although these are both estimates, the Council cannot discard Ms. Harvey's
estimate given the fact that DNV GL’s estimate was similar.

The DNV GL report defined consequences as the volume of oil spilled and did not ook
beyond that measure. Consequences such as human injury, environmental damage, or
economic loss were not considered. Mr. O’'Mara testified that an assessment regarding
potential accidents and their severity does not include criteria for risk acceptance because no
such criteria exist. Risk acceptance, which is the frequency of incidents and the consequences
that could be tolerated would need to be determined by the Council in this case.**

Potential Impact of an Earthquake While Loading Oil at the Dock. The oil spill
risk assessment associated with vessel loading does not appear to take into consideration
pipeline failures due to earthquakes. The pipeline leading to the VEDT dock and the dock itself
are located in areas that are highly susceptible to liquefaction. Pipeline infrastructure
historically performs poorly in areas where differential settlement of the soil occurs. Besides
the rupture of pipes, damage can include severing of valves and pipes at tank connections.465
The piping can only handle up to 12 inches of settlement.466 The ASC itself observes that:

459 Tr, 1371-72, vol. 6.

460 Ex. 0120-000126-TSS.

461 Ex. 0120-000126-127-TSS, Ex. 0120-000131-TSS.

462 PET of Harvey 47, 50-51.

463 Tr, 630, vol. 3.

464 Tr, 1365-66, vol. 6.

465 Tr, 3016-17, 3029-30, vol. 13; PFT of Wartman 14-15.
466 Tr. 605, vol. 3.

78 EFSEC ADJUDICATION NO. 15-001
FINDINGS & CONCLUSIONS & ORDER
Tesoro Savage, LLC




© 00 N o o b~ w N Pk

N NN N N N DN R B PR R R R R R
o o0 A WO N P O © 00 N O 0 W N B+ O

“Lateral spreading of the riverbank at the dock during a seismic event would induce large
lateral forces on the in-water piles for the trestles and/or dock.”467 The ASC aso states that
“[p]otentia dliding of portions of the shoreline embankment south of and downslope from the
system of proposed ground improvements is not mitigated by these [seismic] improvements
and, if this sliding occurs, it could deform the dock or displace a moored vessel.” 4% As noted
earlier, it will take approximately 16 to 20 hours to load a tanker at the facility so it is
reasonabl e to assume that atanker would be in the loading process when an earthquake strikes.

The second control room, which will control the flow of oil as well as the VEDT fire
systems, would be located adjacent to the dock.*® It is not certain whether the 60-second
assumed isolation time to seal off potential releases is redlistic in the event of a major
earthquake. Nor isit clear that the second control room will till be standing if there is a major
earthquake. It is aso not clear that the primary control room could shut down operations near
the dock if the infrastructure is substantially damaged.

As noted by Worley Parsons in the Vessel Traffic Risk Assessment Traffic Impact
Analysis, “[o]f al the data inputs needed to calculate spill volume probabilities during loading
operations, emergency shutdown time is the most critical. . . . Failure to initiate emergency
shutdown within one minute of commencement of aleak could result in a significantly greater
spill quantity.” 47

The Council is thus convinced that there is a significant risk of a substantial oil spill
during the vessel loading process due to an earthquake. This finding is based upon: the
15 percent chance of a mgjor Cascadia Subduction Zone earthquake during the 50-year design
life of the project, a portion of the pipeline and the marine terminal being located in highly
liquefiable soils, the poor performance of pipeline infrastructure during earthquakes, the
likelihood of such an earthquake occurring during the vessel loading process, questions
regarding the ability of the emergency shutoff systems to perform during a catastrophe, and the
acknowledgement by the risk assessment co-authors that failure to achieve an emergency
shutdown within the 60-second isolation time period could significantly increase the quantity
of oil spilled.

The Efficacy of Spill Containment below the Dock Load-Out Structure. Oil spill
containment measures at the dock address some spill scenarios, but may be insufficient in
others. Tesoro Savage's origina proposal provided approximately 3 bbl of capacity for spill
containment during cargo loading. The containment would be located below the load-out

467 Ex. 0001-000379-PCE.
468 Ex. 0001-000383-PCE.
469 Ex. 0121-000106-TSS.
470 Ex. 0121-000114-TSS.
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structure.*”* The oil would go to an oil-water separator, then to a pretreatment filter, and then
to an activated carbon system.*’?

Three bbl of capacity for spill containment is at the low end of possible spill volumes
discussed by the witnesses. DNV GL predicted that 60 percent of the spills would be less than
50 bbl, but also that spills up to 31,600 bbl could theoretically occur. Tesoro Savage later
recognized that more than 3 bbl of oil could spill and committed to redesign the spill
containment at the dock to include a sump attached to diversion piping to divert crude oil in a
shutdown situation and increase the capacity of the three-barrel containment through the
additional pumping capability.*”

Summary of the Council’s Analysis of Spill Risks during Cargo Loading. Spills of
varying sizes could occur during cargo loading at the dock. DNV GL’s most robust prediction
of recurrence frequencies is that a spill less than 50 bbl will occur every 1300 years, a spill
between 50 and 100 bbl will occur every 42,000 years, a spill between 100 and 500 bbl will
occur every 8 years, and a spill between 500 to 1000 bbl will occur every 590 years. DNV GL
predicted that a full-bore rupture of a 36-inch loading pipeline would result in a spill quantity
of 31,600 bbl. The Council also takes into account evidence that if Tesoro Savage is loading at
32,000 bbl per hour and the operator is able to respond within one minute to manually stop the
transfer by pushing the emergency shutdown system button, and the emergency shutdown
system takes at least 30 seconds to stop atransfer, over 33,000 gallons of oil (or 786 bbl) will
spill in that one and one-half minute period. If an isolation device fails, the spill volume will
increase proportionately until the leak isisolated. Thisis similar to David Corpron’s estimate
that 267 bbl could spill in 30 seconds (or 801 bbl in one and one-half minute).

Oil spill containment measures may be sufficient for some spills but insufficient in
others. Tesoro Savage's origina proposa provided approximately 3 bbl of capacity of spill
containment. Tesoro Savage recognized that its planned 3 bbl of containment capacity was
insufficient and offered to include a sump attached to piping to divert crude in a shutdown
situation and increase capacity through the additional pumping capability.*”* Tesoro Savage
did not identify or demonstrate the capacity of such a system.

These analyses do not appear to take into account the oil spill risk associated with
earthquakes that reasonably could occur while a vessel loading cargo for 16-20 hours at the
dock. It is uncertain whether the 60-second assumed isolation time to seal off potential releases
is realistic in amgjor earthquake. The second control room may not remain standing or if the
shutoff infrastructure will remain functional.

471 Tr. 808-09, vol. 4; Tr. 588-89, vol. 3.
472 Tr, 588, vol. 3.

473 Tr. 5060, vol. 21.

474 Tr. 5060, vol. 21.
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Based on this record, Tesoro Savage has not demonstrated that spills are so unlikely
and capture infrastructure so uniformly effective that oils spills—even spills of significant
size—will not enter the Columbia River. The Council therefore moves this issue into its
balancing analysisin Section 1V of this Order.

4 The Efficacy of Booming to Address Spills of Crude Oil into
the Columbia River

€)] The Efficacy of Pre-Booming

Washington Requirements. Pre-booming of vessels is generally required by the State
of Washington when a loading facility transfers oil to a tanker at a rate that exceeds
500 gallons per minute if it is safe and effective to pre-boom.*” If it is not safe and effective to
pre-boom, then the deliverer of the oil must follow alternative measures. The aternative
measures include having boom and response equipment on hand.*®

The Choice to Pre-Boom or Not Pre-Boom. Operators on the Columbia River
consider certain personnel safety criteria when deciding whether to pre-boom. Tesoro Savage
personnel may decide that it is unsafe for workers to deploy oil boom even though the
environmental conditions are not exceeded.*’” The decision-making regarding pre-booming
depends on the current wind and wave actions observed by the TPIC, forecasted weather
information, and river current information when necessary. The TPIC and the boom boat
captain must agree that pre-booming can occur in a safe and effective manner before pre-
booming may occur.*’®

Tesoro Savage has developed a color-coded pre-boom decision tool it will use for
deploying or not deploying boom. The tool uses three different ranges of environmental
conditions to create a green, orange, and red category for decision-making regarding boom
deployment.*”® If all environmental conditions are green, the boom will be deployed.*® If one
environmental condition is orange, then the TPIC and the boom boat captain consult to
determine on a case-by-case basis whether the boom boat can operate safely in the existing and
forecasted conditions, and whether the boom will operate to contain any potential oil.*8! If one
environmental condition is red under the color-coded decision tool, then pre-booming will not

475 WAC 173-180-221(1); WAC173-184-110(2)(a).

48 WAC 173-180-221(7).

477 Ex. 0001-003182-PCE.

478 Ex. 0001-003207-PCE.

479 Ex. 0001-003181-PCE.

480 The conditions within the green range are winds within 0 to 10 knots; wave height of less than 1 foot;
wave type consists of low swells, ripples, or flat and calm; currents are less than 0.5 knot; and visibility is
unlimited. Ex. 0001-003181-PCE.

481 The conditions within the orange range are: winds between 10 to 20 knots; wave height of 1 to 3 feet;
wave type consists of dight chop, steep swells, or white caps; currents between 0.5 to 1 knot; and visibility less
than 2 miles but at least 1,000 feet. Ex. 0001-003181-PCE.
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occur. 482 Personnel safety may also be compromised by icy conditions or floating debris in the
water, which may result in a decision not to pre-boom.*3

That same report sets forth different criteria for environmental conditions above which
the TPIC will consider it not safe or effective to pre-boom. These are: sustained wind speed of
greater than 30 knots; wave heights of greater than 2 to 2.5 feet; water current speed greater
than 1.5 knots; low visihility; freezing and icy conditions; and the presence of large floating or
barely submerged debris.*®* There was conflicting testimony on the threshold at which pre-
booming would not be attempted: when current speeds exceed 1 knot vs. current speeds
exceeding 1.5 knots. Based on the testimony taken as a whole, it appears that Tesoro Savage
intends to use a current speed of 1.5 knots as the threshold over which it will not pre-boom.*®

Effectiveness of Pre-Booming. When currents push against the boom, the oil may
begin to dlip under the boom skirt (entrainment). A generally accepted rule among the response
industry is that current speeds between 0.8 to 1.0 knots will begin to result in product loss, and
current speed that exceeds 1.5 knots will result in significant or complete product loss to the
extent that the boom efficacy approaches zero. This applies when the long axis of the boom is
perpendicular to the current.*® As a boom angle is adjusted so that it is parallel with the
direction of the current, less oil islost due to entrainment. When the boom needs to surround a
vessel, however, such as would be required during the proposed vessel |oading operation, there
are limited booming configurations. This is because some portion of the downstream end of the
boom will be nearly perpendicular with the current, which will reduce the effectiveness of the
boom in that |ocation.*®

The testimony of Tesoro Savage's expert, Eric Haugstad, was contradictory between
his pre-filed and his live testimony. In his pre-filed testimony, Mr. Haugstad stated that
conventional booms will fail at 0.75 to 1.0 knot of current.*®® In contrast, during his live
testimony he stated that a contractor’s boom will begin to fail at about 1.5 knots. Mr. Haugstad
testified that above 1.5 knots, some oil will begin to collect, but then it gets entrained under the
boom by the current and pops back up downstream.*® It is possible that Mr. Haugstad was
describing how a boom at the dock could be configured in a manner that it would still retain its
efficacy at 1.5 knots, but this was not specifically stated.

482 The conditions within the red range are: winds in excess of 20 knots; wave height of more than 3 feet;
wave type consists of steep, choppy, breaking waves; currents in excess of 1 knot; and visibility of less than
1000 feet. Ex. 0001-003181-PCE.

483 Ex. 0001-003182-PCE, Ex. 0001-003186-PCE.

484 Ex. 0001-003183-84-PCE, Ex. 0001-003199-200-PCE; PFT of Taylor 34.

485 PET of Taylor 34.

486 Ex. 0001-003183-PCE, Ex. 0001-003199-PCE.

487 Ex. 0001-003199-PCE.

48 PFT of Haugstad 11.

489 Tr. 1408, val. 6.
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Because it is a generally accepted rule among the response industry that the failure rate
of a conventional boom is around 1.0 knot when the boom is perpendicular to the current, and
at least a portion of the downstream boom will be perpendicular with the current, the Council
finds that the boom which the VEDT will use for pre-booming will begin to fail when current
speed exceeds 1.0knot. It should aso be noted that Tesoro Savage intends to deploy
approximately 1600 feet of fence boom at the dock. Fence booms are less effective in rough
water because wave and wind action can cause the boom to twist.*®

Current Speeds at the VEDT. There is no continuous and long-term recorded river
current speed data for the Columbia River at the Port. Mr. Haugstad maintains that the current
will stay right at 1 knot or alittle below it for much of the year.*®* However, based upon years
of experience at its nearby dock and other data, there is an expectation that the surface current
speed will exceed 1 knot on a frequent basis all months of the year, and will occasionally
exceed 3 to 5 knots during spring flood flows.*%? Currents of over 1.5 knots at the dock are
more seasonally driven by winter runoff, and by the amount of water, the upstream dams are
releasing. According to modeled flow data taken for the area during the 2003 to 2006 time
period*® by the National Oceanic and Atmosphere Administration (NOAA) Northwest River
Forecast Center in Portland, the monthly average current velocity ranged from 0.7 to 1.8 knots,
with maximum current speed exceeding 1 knot part of the timein all months.*%*

Mr. Haugstad expects that current speed will be a deterrent to effective pre-booming at
the terminal for a substantial portion of the year.*® He used 2 knots as the average for planning
purposes.**® The VEDT Opponents expert, Susan Harvey, who is a Petroleum and
Environmental Engineer, agreed. She opined that current in the Columbia River can inhibit or
prevent effective booming and said that pre-booming would rarely be implemented using the
color-coded pre-boom decision tool .*%’

Wave Height and Period at the VEDT. Continuously recorded data regarding wave
height and period does not exist for the Port. The terminal manager has reported that
southeasterly and northwesterly winds exceeding 25 knots may occur, resulting in waves
greater than 2 to 2.5 feet high that could affect pre-booming safety and the effectiveness of
booming.**®® Another generally accepted rule in the response industry is that waves of 1.5 to
2.0 feet high will result in splash over of water and reduce the boom effectiveness by 10 to
20 percent. Waves that are over 2 feet high dramatically decrease the effectiveness of the boom
through wash over. Waves that exceed 2.5 feet in height render the boom essentially useless

4% Ex. 0001-003198-PCE.

491 Tr, 1408-09, vol. 6.

492 Ex. 0001-003187-PCE, Ex. 0001-003199-PCE.

493 The data did not include the entire 2003 to 2006 time period. Ex. 0001-003187-PCE.
494 Ex. 0001-003182-PCE, Ex. 0001-003187-PCE; PFT of Harvey 49.

4% Ex. 0001-003199-PCE.

4% Tr. 1431, vol. 6.

497 PFT of Harvey 48-49.

4% Ex. 0001-003182-PCE, Ex. 0001-003187-PCE.
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even when there is no current speed. Wave height will occasionally be a factor in limiting
booming operations at the site.*%®

Wave steepness, or chop, is the main wave-related issue for boom effectiveness. If a
wave is rolling, a boom will just glide over it and remain effective. A boom is less effective if
there is chop with a lot of splash over because there is a lifting effect from the chop, and oil
can be spilled over the top of the boom.5® The boom is not as fluid as water, and gaps and
spaces are created when the waves and the boom interact. Water will splash over and
underneath the boom when wind and waves occur.>

Wind velocity data taken from Pearson Field Airport, which is about 2 miles east of
Vancouver, indicate that wind in the area averages about 8 to 11 miles per hour during October
through March, and approximately 8 miles per hour for April through September. Maximum
sustained wind can occasionally exceed more than twice these averages.>®? Small craft
advisory conditions may be considered when determining personnel safety in a pre-booming
decision.® In the area of the facility, there are not high sustained winds or a significant wave
chop much of the time.>*

(b)  TheEfficacy of Stand-By Booming

Effectiveness and L ocations of NOFI Current Buster Number 2 Stand-By Booms.
Stand-by booming as a mitigation measure has limited effectiveness. Tesoro Savage will have
a boom boat crewed up and in the water whenever there is a vessel alongside the dock,
regardless of the weather conditions, current, or river conditions. The boom boat crew would
be ready to deploy a NOFI Current Buster Number 2 boom as spill mitigation if pre-booming
is not deployed.®® The NOFI Current Buster Number 2 booms have been tested and can still
contain oil in currents up to 5 knots.>® Unlike conventional booms that are built by closed cell
foam logs which are very rigid, the NOFI booms are air-inflated and have good wave
conformity.>’

Tesoro has purchased two NOFI Current Busters Number 2.°% One is in Vancouver
and the other is in Portland. Tesoro Savage intends to move the boom located in Portland to
Pasco.>® The Marine Fire and Safety Association either aready have a NOFI Current Buster

4% Ex. 0001-003199-PCE; PFT of Harvey 51.
500 Ty, 1818, vol. 8.

501 Tr. 4300-01, vol. 18.

502 Ex. 0001-003182-83-PCE.

503 Ex. 0001-003197-PCE.

504 Tr. 4395-96, vol. 19.

505 Ty, 1408, vol. 18; Tr. 5066, 5079-80, vol. 21.
506 PFT of Haugstad 11; Tr. 1399-400, 1402, vol. 6.
507 T, 1402-03, vol. 6.

508 Tr, 1399-400, 1408, vol. 6.

509 T, 5066, vol. 21.
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or are purchasing one. The Marine Spill Response Corporation (MSRC) has three NOFI
Current Busters. Oneislocated in Astoria and the other two are located in Puget Sound.>°

NOFI Current Buster would not be pre-deployed, and it takes approximately
20 minutes to deploy.®! If the current is running at 2 knots, the oil is going to move about
2.3 miles downstream in an hour. If the current is at 5 knots, the oil will travel a good distance
within the 20 minutes it takes to deploy the boom.>'? If fire were involved as part of the spill,
the boom would not be deployed at all.>*®

VEDT Opponents question the efficacy of claims of the NOFI Current Busters. The
NOFI Current Buster systems are deployed and operated typically by large, deep draft vessels
in large open water areas and ocean. They are able to quickly collect oil over large areas when
the water surface is very calm and the water surface speed is about 2 knots. The efficiency of
the collection drops from approximately 91 percent to 68 percent when the water has a
6-to-12-inch wave chop. A 6-to-12-inch chop is relatively calm on the Columbia River.>** The
most significant wind conditions are in the Columbia Gorge area itself, but significant wind
conditions can exist downriver to the ocean.>!®

For a marine open ocean situation, if 15 to 20 percent of the oil is recovered, the
operation is going well. Percentage of recovery is typically higher on a river because it is
confined.>*® A Tesoro Savage expert observed that in faster current, a boat can turn around and
move in the direction of the current in advance of the oil with the boom trailing the boat.>’

(c) The Efficacy of 13/30 Fuzzy Disc Skimmers

In addition to the oil containment at the dock and the booms, Tesoro has purchased two
13/30 fuzzy disc skimmers to remove oil from water to a nearby barge.>'® The discs are coated
with a specia fabric that increases the surface area that comes into contact with the oil. These
skimmers are more efficient than traditional skimmers because they remove less water with the
oil when it isremoved. If the VEDT is approved, Tesoro expects to purchase mini barges that
can store 100 bbl of oil that is recovered from the skimmers during an incident.>*®

510 Tr, 1402, vol. 6.

511 Ty, 1450, 1457, vol. 6.
512 Ty, 1457-58, vol. 6.

513 Tr, 1458, vol. 6.

514 Tr. 4301-03, vol. 18.

515 Tr, 4308, vol. 18.

516 Tr, 4403, vol. 19.

517 Tr, 1821, vol. 8.

518 T, 1400.

519 PFT of Haugstad 12-13.
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(d) Conditions When Tesoro Savage Will Stop L oading

Conditions that will shut down loading operations are very limited. Tesoro Savage has
provided some guidance regarding when it would consider shutting down loading operations
because of unsafe operating conditions. Conditions that may constitute unsafe operating
conditions include high winds, electrical storms, and freezing conditions. When considering
wind speeds, they must be sustained as opposed to gusts up to those speeds. Winds are
sustained when the speed is constant for more than five minutes. When wind speeds reach
35 to 40 miles per hour, cargo operations are shut down and hoses are drained. If wind speeds
are over 40 miles per hour, the hoses are drained, disconnected, and stowed if it is safe to do
so. If wind speeds exceed 45 miles per hour, the vessel must prepare to sail if the vessel or
wharf are in danger of sustaining damage.>®

(e Summary of the Council’s Analysis of the Overall
Effectiveness of Booming

Pre-Booming. The evidence establishes that pre-booming will either not occur or will
be ineffective for much of the year primarily due to current speed. Wave steepness may also
inhibit effective pre-booming. Even if Tesoro Savage chooses to pre-boom in currents up to
1.5 knots, conventional booms deployed perpendicular with the current tend to fail at 1 knot of
current. Tesoro Savage expects that current speed will exceed 1.0 knot on a frequent basis
during all months of the year. With spring flows approaching 3 to 5 knots, pre-booming would
rarely occur or be effective during the entire spring season. Tesoro Savage also recognizes that
current speed will be a deterrent to effective pre-booming at the terminal for a substantia
portion of the year. According to Susan Harvey, the river current has a range of about one to
six knots, depending on different factors. If the booms are only effective up to one or one and
one-half knots, there is little overlap “[1]t's hard for me to conceive that booms are going to be
effective.” >

Stand-By Booming. Clearly, the proposed stand-by booming is a helpful mitigation
measure, but with only limited effectiveness. The boom will not be pre-deployed and
deployment takes about 20 minutes. Some oil will be able to travel for miles downstream
before the NOFI Current Buster Number 2 boom is placed into service. Even if this type of
boom is effective up to 5 knots of current, a 6-to-12-inch wave chop in the river will limit the
boom’ s effectiveness. If fire were involved as part of a spill, the boom would not be used at all.

Stop L oading Decisions. No current or wave chop thresholds are listed that would shut
down loading operations. It is possible, therefore, for loading to occur even during times when
a smal craft advisory has been issued because of conditions on the river. Assuming
pre-booming would not take place when a small craft advisory has been issued, the Council
finds it implausible that booming employed as a mitigation measure would be effective if a

520 Ty, 5071, vol. 21; Tr. 1409-10, vol. 6; Ex. 0001-003203-PCE.
521 Tr, 4098, vol. 17.

86 EFSEC ADJUDICATION NO. 15-001
FINDINGS & CONCLUSIONS & ORDER
Tesoro Savage, LLC




© 00 N o o b~ w N Pk

N NN N N N DN R B PR R R R R R
o o0 A WO N P O © 00 N O 0 W N B+ O

spill occurred when there is a small craft advisory for wave conditions. The adverse conditions,
which would be present during a small craft advisory, would likely increase the time it already
takes to deploy a mitigation boom, and the effectiveness of the boom under such conditions
would be questionable. The ability to boom downriver if a spill occurs during a small craft
advisory issued for wave conditions is aso questionable. It may be many miles before
conditions would allow a boom downriver to be deployed. Even if the safety of the tanker that
is being loaded is not in question, the Council must also be cognizant of environmental risks
associated with a spill.

d. Vessels Departing the VEDT and Travelling Downriver
@D The Decision to Depart the VEDT

Weather and river bar conditions are monitored during the loading process, and
coordination is maintained between the vessel agents, Columbia River Pilots, and Columbia
Bar Pilots to ensure that the loaded vessel does not leave the VEDT unless it can proceed
directly to sea without anchoring in the river. Loaded vessels sit deeper in the water and are
more affected by current than empty vessels, so they are more susceptible to dragging anchor
and moving during periods of higher current or inclement weather.5?

2 Transit Riskson the Columbia River

Narrow stretches of the River. Using Google Earth software, Susan Harvey measured
narrow channel sections of the Columbia River and testified that two vessels would have
difficulty passing each other in two locations: Prescott, and Pearcy Island near Kelley Point.>?3

Mr. O’ Mara testified that Google Earth is not a navigation tool and that the DNV GL
model took the width of the river and the width of the shipping channel into consideration as
part of its analysis.>*

Captain Bayer also disagreed with Ms. Harvey’s contention. Ms. Harvey points to the
narrowness of the 1966-feet-wide channel at Prescott. However, the depth of the river is
actually deeper than the maintained navigation channel almost from bank to bank. Therefore,
there is awide area to navigate a vessel near Prescott. Regarding Kelley Point, the whole area
between the terminal and Kelley Point is designated as an anchorage area to allow deep draft
vessals to anchor there to keep the navigation area clear. Moreover, the docking tugs come to
meet the ship in the vicinity of Kelley Point. The docking tugs put the ship under the control of
the pilot with the tugs.>?®

522 PET of Bayer 10.
523 PFT of Harvey 6-8.
524 Tr. 1350, val. 6.

525 Tr, 836-38, vol. 4.
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The Council finds Captain Bayer’s testimony to be more credible than Ms. Harvey’'s
because of Captain Bayer’s extensive history in the maritime industry, his work to develop
voyage plans for the Columbia River and Columbia Bar, and his experience transiting the
river.5%

1984 Mobil Oil Tanker Grounding. Laden tankers have grounded on the Columbia
River in the past, including the Mobil Oil tanker loaded with oil that lost steering due to an
equipment malfunction in 1984. This grounding occurred approximately one mile upstream
from St. Helen's, OR, which is approximately 19 miles downstream from the VEDT. The
grounding took place in a section of the Columbia River that is approximately 3200 feet wide.
NOAA estimated that approximately 3925 bbl of oil leaked into the river. Most of the oil was
rapidly transported down the river within two to three days and swept out to sea despite
cleanup efforts. NOAA reported adverse impacts to birds, fish wildlife, and the shorelines as a
result of this spill. Susan Harvey observed that the spill represents only 1.2 percent of the
VEDT’s most commonly planned tanker cargo size (approximately 360,000 bbl), and only
0.7 percent of the proposed maximum cargo size (600,000 bhbl).?

The Mobil Oil spill was the equivalent of about 3 or 4 train cars spilling, but the oil got
to the mouth of the Columbia in less than 3 days. The oil was medium weight, meaning it was
not as thin as Bakken oil or as heavy as dilbit. The spilled oil mixed down into the water
column and into the sediments, and NOAA Fisheries detected oil chemically in the mouths and
tissues of sturgeon in that oil fingerprint.>® Within the Columbia River there are swirls and
eddies, and areas where the river has a lot of energy, which is how oil gets mixed into the
water column.

Post-1984 Changes in Technology, Vessel Operations, and Design. Since the 1984
Mobil Qil tanker spill, there have been a number of changes in navigation technology, vessel
operations, and vessel design. All tankers today are double-hulled. All tankers also subscribe to
the International Safety Management System consisting of the policies, procedures, checklists,
training, and the ability to track crew training. Direct engine control is now from the bridge,
which reduces delays when emergency action needs to be taken. Steering motors have aso
improved.®® The steering mechanism that was the causal factor in the 1984 Mobil Qil spill is
no longer permitted. Redundant steering is now designed and constructed into vessels, which is
reflected in the model developed by DNV GL.5%

526 PFT of Bayer 1-4.

527 PFT of Harvey 11-12.
528 Tr, 4096-97, vol. 17.
529 Tr, 843-46, vol. 4.

530 Tr,1357, vol. 6.
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Automated ldentification System and TV-32. DNV GL prepared a “Quantitative
Vessel Traffic Risk Assessment”>3! to evaluate the transport of Bakken crude oil down the
river and across the bar on three representative types of vessels: 46,654 DWT tankers,
105,278 DWT tankers, and 164,746 DWT tankers. DNV GL identified marine vessel traffic
and historical traffic routes through the Automated Identification System (AlS), an automatic
tracking system that allows vessels to identify and locate each other. Each vessel has a
transponder that sends a unique signa identifying the vessel’s characteristics. All vessels
exceeding 300 gross tons must have AlS transmitters pursuant to the International Convention
for the Safety of Life at Sea. A large number of smaller vessels also have been fitted with AlS.
The AIS, by itself, provides only asmall benefit in reducing collisions.>32

The proprietary model used by DNV GL, the Marine Accident Risk Calculation
System, uses AIS data for typically one year, which is the previous year to the study, for the
study area. The Marine Accident Risk Calculation System considered marine vessels fitted
with AIS for July 1, 2013, to June 30, 2014. During this period, approximately 10,000 vessels
crossed the Columbia River Bar, and roughly 6,600 of these vessels continued upriver from
Astoria.®® TV-32 is an AlS-based navigation system that was developed in cooperation with
the U.S. Department of Transportation and the Columbia River Pilots to provide information
directly to the pilot, including real time position, speed, under keel water depth, vessd draft,
and vessel location in relation to other vessels in the system. When vessels pass on the
Columbia River, the pilots communicate with each other, and can see each other through
TV-32. This system allows passage coordination in awider area of theriver. TV-32 is capable
of caculating the distance between any two points on its display. This “vessel traffic
information service” is used by all pilots and is licensed to other commercial operators on the
lower Columbia River. TV-32 has contributed substantially to increased safety on the
Columbia River over the last decade. It provides more accuracy than a ship’s own equipment.
Ongoing, periodic enhancements and upgrades to the TV-32 system are expected to continue to
accommodate reasonably foreseeable increases in river traffic.>

Under Ked Clearance Management and Cooperative Practices. Under keel
clearance is the distance between the deepest point on the vessel and the bottom of the channel
in still water conditions. Under Keel Clearance Management is part of a ship’'s safety
management system and is required for all commercia vessels. Under Keel Clearance
Management also takes into account the tide, weather, and vessel characteristics. Vessels
associated with the VEDT may only enter the Columbia River when they can traverse the
entire river with at least 2 feet of under keel clearance for the river and 10 feet of clearance

%3 Prior to the completion of the Quantitative Vessel Traffic Risk Assessment, Tesoro Savage contracted
with DNV GL to perform a qualitative risk assessment based upon information and analysis that was already
completed or provided. This “Vessel Traffic Risk Assessment Traffic Impact Analysis’ was completed jointly
with Worley Parsons and released in September 2014. PFT of O'Mara 3; Ex. 0121-000001-188-TSS.

5827Tr, 1362, vol. 6; Ex. 0120-000034-TSS, Ex. 0120-000054-55-T SS.

533Tr. 1344-45, vol. 6; PFT of O'Mara 4; Ex. 0120-000006-TSS.

534 PFT of Bayer 17; Tr. 832-33, vol. 4; Ex. 0120-000051-TSS; Ex. 0121-000048-49-TSS.
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across the Columbia Bar. DNV GL estimates that this management reduces the risk of
groundings by 10 percent.>*® The river is dredged to provide a 43-foot fresh water draft at
O river gauge, but the actual depth of the river at its lowest point with 43-foot fresh water draft
and Oriver gauge is 45feet.>® The 165,000 DWT tankers will not load in excess of
approximately 600,000 bbl in order to ensure sufficient keel clearance.>’

Columbia River Pilots avoid overtaking or meeting other vessels in certain stretches of
the Columbia River as a cooperative practice. These areas are: Miller Sands (river mile [RM]
22 through 23); Brookfield (RM 28 through 34); Bugby Hole (RM 39 through 40); Bunker Hill
(RM 54 through 57); and Warrior Rock (RM 84 through 90). DNV GL assumed this
cooperative practice reduces collisions by about 90 percent .5

Predicted Incident Rates. The smallest vessdl that will receive cargo at the VEDT aso
has the highest potential frequency of accidents primarily because this size vessel has the
highest number of transits. The 47,000 DWT tanker comprised 79 percent of the transits, the
105,000 DWT tanker comprised 20 percent of the transits, and the 160,000 DWT vessel
comprised 1 percent of the transits.>*® If more large vessels frequent the VEDT, the frequency
risk of an incident involving those vessels will increase. The model results were compared with
historical averages, and found to over-predict collisions and groundings by a factor of two to
seven. The model predicts that the VEDT will increase the risk of marine incidents for current
traffic on the Columbia River by approximately two percent. An incident of any type
(including those that do not result in a spill) for a 47,000 DWT tanker is estimated to occur
approximately once every 0.8 years. The estimated incident rate for 105,000 DWT tankers is
once every 3years. The estimated incident rate for 165,000 DWT tankers is once every
57 years.>® Many of the predicted incidents would not result in an oil release.® The
combination of the three vessel types results in a predicted grounding, collision with other
vessels, or alisions (collision with a stationary object in the river) every 0.6 years, just over
7 months.>*? With tug escorts reducing the risk of grounding by 91 percent, the estimated
frequency of these incidents drops to once every 2.8 years. The estimated frequency of a
loaded outbound vessel incident is approximately half this, once every 5.7 years.>*

Transit risk associated with vessels from other sourcesis very low. Fire, explosion, and
foundering are transit risks associated with vessels that were also considered by the risk
assessment prepared by DNV GL. Because the frequency of one of these events happening is

535 Ex. 0120-000056-TSS.

5% PFT of Bayer 7.

57 PFT of Bayer 7-8.

538 Ex. 0120-000042-44-TSS, Ex. 0120-000050-TSS.
539 Tr, 1375-76, vol. 6; Ex. 0120-000006-TSS.

540 Ex. 0120-000007-08-TSS.

%1 Tr. 1366, 1375-76, vol. 6.

52 PFT of O'Mara5.

543 Ex. 0120-000090-TSS.
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so low, DNV GL focused primarily on collision and grounding.>** The vessels will not be
taking on fuel (bunkering) in the river.>* The Council is satisfied that other transit risks posed
by vessels are largely speculative and do not warrant mitigation or further consideration.

Predicted Oil Spill Rates. Estimated spill volumes for a vessel incident can be
significant. DNV GL estimated the potential volume of oil being released by a vessel. A
commercial naval architectural model, NAPA, looks at the different type of vessels and
estimates damage to the vessel based on Monte Carlo ssmulations. A Monte Carlo ssimulation is
arandom query of different damage scenarios that may have occurred. In this case, the Monte
Carlo database consists of actual incident damage to vessels, and 50,000 different scenarios
were run. The simulation produces estimates of the probability of damage to particular vessels
significant enough to cause a particular volume of ail spill. A 90 percent probability was used
in the case of collisions, and a 50 percent probability was used in the case of grounding.>*
Tidal flow will affect the outflow in a grounding situation, but won't affect the outflow caused
by acollision.>’

DNV GL looked at the risk of atanker grounding or colliding.>* The DNV GL vessdl
traffic risk assessment model concluded that a tanker collision has a high probability of
releasing 102,500 bbl from the largest 165,000 DWT tankers, 100,000 bbl from the 105,000
DWT tankers, and 58,700 bbl from the 47,000 DWT tankers. The model assumed that two oil
cargo tanks would be penetrated by the collision. The mgority of the oil volume would be
driven by washout effects from water flowing into the void spaces between the hull and cargo
tank and into the cargo tank. DNV GL assumes that 17 to 18 percent of the oil isreleased in a
collision case.>* This same model concludes that in case of grounding, there is a probability of
releasing 31,900 bbl for 165,000 DWT tankers, 30,600 bbl from 105,500 DWT tankers, and
20,200 bbl from 47,000 DWT tankers. The model assumed that two cargo tanks would be
breached because of the grounding. When the tanks are full, oil will wash out as water enters.
However, eventualy the oil will rise in the cargo tanks, and only water will be washed in and

54 Tr. 1343-44, vol. 6; Ex. 0120-000061-TSS, Ex. 0120-000064-TSS, Ex. 0120-000068-69-TSS,
Ex. 0120-000100-TSS.

55 Tr. 602, vol. 3.

546 A probability of Py was used to estimate oil spill volumes from a collision. A probability of Psy was
used to estimate the oil spill volumes from a grounding incident. When a probability of Pgo is used in the model to
estimate releases due to grounding, it represents a breach in six cargo tanks. The report authors concluded that Pgo
results overstate the potential release from grounding. Ex. 0120-000105-TSS.

547 Tr. 1346-47, 1354-55, vol. 6.

58 Trandit risk from other sourcesis very low. Fire, explosion, and foundering are transit risks associated
with vessels that were also considered by DNV GL. Because the frequency of these events is so low, DNV GL
focused primarily on collision and grounding. Tr. 1343-44, vol. 6; Ex. 0120-000061-TSS, Ex. 0120-000064-TSS,
Ex. 0120-000068-69-TSS, Ex. 0120-000100-TSS. In addition, the vessels will not be taking on fuel (bunkering) in
the river. Tr. 602, vol. 3. The Council is satisfied that other transit risks posed by vessels are largely speculative
and do not warrant mitigation or further consideration.

549 Ex. 0120-000104-TSS; PFT of Harvey 13.
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out of the tank because the oil is lighter than water. DNV GL assumes that 5 to 6 percent of the
oil isreleased in a grounding case.>*®

When these potential spills are compared to the 3925 bbl released in the 1984 Mobil
Qil tanker spill, they equate to a spill volume of approximately 5 to 26 times larger orders of
magnitude.>® Any of these volumes exceeds the million-gallon (23,809 bbl) catastrophic
standard for Washington State. Therefore, even if only part of a tanker spills as a result of a
collision or grounding, it is gtill a significant spill.>* Mr. O’ Mara was not aware of the 1984
Mobil Oil spill when he modeled oil spill probabilities on the Columbia River.>® The oil from
the Mobil Oil spill traveled approximately 50 miles to the mouth of the Columbia River within
3 days.> DNV GL evauated potential spill sizes based upon risk. It was not asked to prepare
a worst-case discharge analysis that is required for planning purposes.®® Ms. Harvey stated
that the worst-case discharge analysis was ignored, but the potential worst-case discharge was
used during spill drills.>%®

Risk Impacts of Tethered Tug Escorts. Tug escorts will significantly lower the risk
from groundings for outbound vessels. A tug escort is not required under current regulations,
but will be implemented by Tesoro Savage for all loaded vessels leaving the VEDT, including
vessels that are not chartered by Tesoro. Tesoro Savage did not propose to use escort tugsin its
application, but included this measure after reviewing the results of the risk assessment.*’

DNV GL prepared the assessment to evaluate the risk of outbound tankers
accompanied by atethered tug escort. The model assumed that the tanker would be tethered in
atug-bow-to-tanker-stern position from the terminal until they reached Astoria. At Astoria, the
tug would be released from the tanker, but stand by until the tanker crosses the Columbia Bar
and is safely underway in the open ocean.>® The tug escort risk assessment assumed one
outbound tanker per day tethered to an escort tug. The vessels were assumed to travel between
8-12 knots. The escort tug was assumed to have capabilities such that in wind speeds up to
20 knots, there is a 90 percent probability that the tug would prevent a tanker in distress from
grounding. As the wind increased, the probability of a successful save was assumed to
decrease. The study only assessed the performance of the 47,000 DWT tanker in its risk model,
which will be the type of tanker most frequently visiting the terminal .>>°

550 Ex. 0120-000104-TSS; PFT of Harvey 13.

551 PFT of Harvey 13.

%52 Tr, 3576, vol. 15.

553 Tr, 1357, vol. 6.

554 Tr. 4096, vol. 17.

55 Tr, 1356, vol. 6.

56 PFT of Harvey 29; Tr. 1405-06, vol. 6.

57 PFT of Bayer 13; Tr. 824-25, vol. 4; Tr. 5060-61, 5080-81, vol. 21.

558 Ex. 0120-000140-TSS.

59 The study states that the average percentage reduction would be the same for 105,000 DWT and
165,000 DWT vessels because the escort tubs have equivalent capabilities to handle these larger ships.
Ex. 0120-000140-41-TSS.
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After running its model, the DNV GL concluded that the effect of using the escort tug
will result in a 91.45 percent average percentage reduction in grounding.>® DNV GL then
assessed the potential reduction in oil spill risk if tethered escort tugs are used for outbound
vessels. The model predicted a reduction in oil spill risk from groundings from a recurrence
interval of once every 31 years®! to once every 370 years. The use of atug escort reduces the
spill risk from transit, which includes both grounding and collision, by 48 percent.>®? Although
the use of pilots and escort tugs reduce the risk of collision and grounding, the risk is not
eliminated.®

The Efficacy of Booming to Address Spilled Crude. As discussed above, stand-by
booming can be helpful to recover oil spilled in the river, but may not always be effective.
Tesoro will have two NOFI Current Busters Number 2, one in Vancouver and the other in
Pasco. The Marine Fire and Safety Association either already have a NOFI Current Buster or
are purchasing one. MSRC has an NOFI Current Buster in Astoria. The booms will take about
20 minutes to deploy, so crude oil will be able to travel for miles downstream before the booms
are in place and ready to work. If there is a fire or 6-to-12-inch wave chop, the booms will
either not be deployed or will have only limited effectiveness.

For a marine open ocean situation, if 15 to 20 percent of the oil is recovered, the
operation is going well. Percentage of recovery is typically higher on a river because it is
confined.®® A Tesoro Savage expert observed that in faster current, a boat can turn around and
move in the direction of the current in advance of the oil with the boom trailing the boat.>%°

Summary of the Council’s Analysis of the Transit Risks on the River. Based on the
evidence in the record, the Council regards Captain Bayer’s testimony as credible that, in the
two narrow areas of the river identified by Ms. Harvey, sufficient navigation width exists
because the depth of the river is deeper than the maintained navigation channel almost from
bank to bank near Prescott. At Kelley Point, the area between the terminal and the Point is
designated as an anchorage area for deep draft vessels.

The 1984 Mobil Oil tanker grounding spilled the equivalent of about 3 or 4 train cars
that reached the mouth of the Columbia River in less than 3 days, mixed into the water column
and sediments, and ended up in the mouths and tissues of sturgeon.

560 PET of Bayer 13; Ex. 0120-000140-TSS.

61 Ex. 0120-000100-TSS, Table 6-41, depicts the annual oil spill frequency per incident type for oil
tankers in the study area based upon future marine traffic. The frequency for both powered groundings and drift
groundings are each listed at 0.016. When added together (0.032), this trandates into a recurrence level of once
every 31 years for any type of grounding.

562 Ex. 0120-000140-42-TSS.

563 PFT of Harvey 8-9.

564 Tr. 4403, vol. 19.

565 Tr. 1821, val. 8.
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However, since 1984 there have been changes in navigation technology, vessel
operations, and vessel design that increase safety. For example, tankers are now double-hulled
and subscribe to safety policies, procedures, checklists, and training. Direct engine control
from the bridge reduces delays in emergencies. Steering motors have improved and the
steering mechanism that was the causal factor in the 1984 is now prohibited.

Additional safety is provided by use of TV-32, which provides important vessel
information directly to the Columbia River pilot and is capable of calculating the distance
between any two points on its display. When vessels pass, pilots communicate with each other,
and can see each other through TV-32. This “vessdl traffic information service” is used by all
pilots and is licensed to other commercial operators on the lower Columbia River. TV-32 has
contributed substantialy to increased safety on the Columbia River over the last decade.
Moreover, the use of Under Keel Clearance Management practices has reduced the risk of
groundings by 10 percent. Columbia River Pilots also cooperatively avoid overtaking or
meeting other vessels in five stretches of the river and DNV GL assumes this practice reduces
collisions by about 90 percent.

Nonetheless, DNV GL predicts that the VEDT will increase the risk of marine incidents
for current traffic on the Columbia River by approximately 2 percent. An incident of any type
(including those that do not result in a spill) for a 47,000 DWT tanker is estimated to occur
approximately once every 0.8 years. The estimated incident rate for 105,000 DWT tankers is
once every 3years. The estimated incident rate for 165,000 DWT tankers is once every
57 years.

Although many of the predicted incidents would not result in an oil release, estimates
of spill volumes for a vessel incident can be significant. The DNV GL vessdl traffic risk
assessment model concluded that a tanker collision has a high probability of releasing
102,500 bbl from the largest 165,000 DWT tankers, 100,000 bbl from the 105,000 DWT
tankers, and 58,700 bbl from the 47,000 DWT tankers. This same model concludes that in case
of grounding, there is a probability of releasing 31,900 bbl for 165,000 DWT tankers,
30,600 bbl from 105,500 DWT tankers, and 20,200 bbl from 47,000 DWT tankers.

That being said, tug escorts will significantly lower the risk from groundings for
outbound vessels. A tug escort will be implemented by Tesoro Savage for all loaded vessels
leaving the VEDT. DNV GL assessed the risk of the 47,000 DWT outbound tankers
accompanied by atethered tug escort. DNV GL concluded that using the escort tug will result
in a 91.45 percent average percentage reduction in grounding. DNV GL then assessed the
potential reduction in oil spill risk if tethered escort tugs are used for outbound vessels. The
model predicted a reduction in oil spill risk from groundings from a recurrence interval of once
every 31 years to once every 370 years. The use of a tug escort reduces the spill risk from
transit, which includes both grounding and collision, by 48 percent. Although the use of pilots
and escort tugs reduce the risk of collision and grounding, the risk is not eliminated.
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Because of the limited ability of stand-by booming to recover oil spilled in the river,
booming may be ineffective in recovering oil that is spilled.

The Council is persuaded that the potential amount of crude oil that can be spilled
under current loading limitations is significant, which could lead to very serious problems.
Even after including the positive impact of tug escorts, the projected average spill volume of
63,463 bbl equates to 2.7 million gallons, approximately 95 percent of the entire contents of a
100-car oil train. There is no evidence in the record of a spill this size ever occurring on the
Columbia River, and under the proposal it would have a 2/3 chance of occurring during the
assumed 20-year life of the project. Such a spill would be 16 times larger than the 1984 Mobile
Qil spill, which involved 3925 bbl and is the only other major Columbia River oil spill noted in
the record.>®

The Council notes that the above are estimates of future oil spills only from vessels
travelling from the terminal, and do not include oil or other hazardous material spills from
other non-project tankers involved in collisions with vessels travelling to and from the
terminal. The sensitivity of collision rates to increasing volumes of river traffic is highlighted
in the DNV GL, where project vessels are estimated to be involved in 57 percent more
collisions if future increases in background vessel traffic are considered, in comparison to
estimated collisions with just current background vessdl traffic.®®’ Estimated future Lower
Columbia non-project vessel traffic with which the 365 annual in and outbound project vessels
could collide include 326 annual vessel calls from liquid bulk carriers (methanol, propane,
butane, food chemicals, crude petroleum, and liquefied natural gas) and 1469 annual calls from
general bulk carriers (grain, coal, soda ash, and potash).>®®

The Council also notes that risks of project vessels experiencing collisions, groundings
or spillsin open seas beyond the Columbia River, or in their approach to Washington refineries
in Puget Sound or other west coast refineries is not addressed in the adjudicative record.

e Combined Vessa Traffic

When considering all future marine traffic, which consists of a combination of current
traffic, vessels going to and from the VEDT, and traffic for future projects, the estimated
frequency of an event causing an oil spill release, and the amount of such arelease in numbers
of bbl are listed in the following table:%°

%66 The average of the spill sizes reported in the DNL GV table is 63463 bbl, weighted according to the
reported frequencies of each spill size, but with the frequencies of groundings for al three vessel types reduced
91 percent.

%67 Ex. 0120-000071-TSS, Table 6-10 indicates 0.14 annua collision incidents from VEDT vessels with
current background traffic. Table 6-22 (Ex. 0120-000081-TSS) indicates 0.22 annual collisions from VEDT
vessels with future background traffic.

568 Ex. 0121-000062-TSS.

569 PFT of O’Mara 5; Ex. 0120-000008-TSS; Ex. 0120-000102-108-TSS.
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Vessel Size Grounding Grounding Collision Collision
Frequency Release Frequency Release

47k DWT 1 every 40 20,200 bbl levery 43 58,700 bbl
years years

105k DWT 1 every 150 30,600 bbl 1 every 170 100,000 bbl
years years

165k DWT 1 every 2800 31,900 bbl 1 every 3100 102,500 bbl
years years

Summary of the Council’s Analysis of Cumulative Vessel Traffic. Theserisk figures
are significant. For example, the 40-year return period for the 20,000 bbl spill means there is
about a 40 percent chance at least one such spill would occur over 20 years (1/40 =
2.5 percent). DNV GL did not add up the various types of incidents and oil spill amounts to
produce an overal estimate of risk and accompanying oil spill amount.>® The Council
therefore is convinced that the overal risk of an incident resulting in the release of oil was
underestimated.

f. Ballast Water M anagement

Every vessel must have an approved ballast water treatment system or must have an
approved ballast water management plan and conduct open ocean exchange to help prevent the
spread of invasive species. Ballast water regulations are enforced by the U.S. Coast Guard. At
this time, the Coast Guard has not approved any ballast water treatment systems. Therefore, all
tankers exchanging ballast water must bring water on board from over 2000 meters of depth.
Vessels are required to keep a ballast water exchange manual and keep records that are subject
to audit. Vessels must report to the Coast Guard and Ecology on how they manage these ball ast
water exchanges as part of their Advance Notice of Arrival. Managing ballast water properly
will be part of the vetting process used by Tesoro in reviewing each vessel for compliance
before clearing the vessel for the terminal.>’* Vessal discharges must also meet state water
quality standards.>"

If avessel is sailing to a port to pick up cargo, it carries water as ballast to maintain
vessal equilibrium. The ballast water is frequently pulled from the port of origin, but then it
must be either treated chemically or exchanged with other water before entering the port where
cargo will be loaded. By transferring the original water of origin out through the exchange, the
salinity and other chemical factors of the water are changed which affects the ability of the
microorganismsin the original ballast water to survive.>”® A residual of 10 organisms per cubic

570 Tr, 1361, vol. 6.

51 PFT of Bayer 11; Tr. 858, vol. 4.
572 PFT of Gunderson 13.

573 Tr. 3874-75, vol. 16.
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meter are allowed to survive pursuant to federal regulations after an open ocean exchange.
Therefore, opportunities exist for organisms to persist and be transported and released. The San
Francisco Bay system has more than 280 invasive species currently found in the Bay and
surrounding waters.>’

Summary of the Council’s Analysis of Ballast Water Management Issues. The
Council finds that, notwithstanding VEDT compliance with ballast water management
requirements, there is some increased risk for the introduction of invasive species into the
Columbia River ecosystem. The Council therefore moves this issue into its public interest
balancing analysisin Section IV of this Order.

0. Wake Stranding of Fish

Vessel Traffic on the River. There is a significant amount of year-to-year variation of
vessel traffic on the Columbia River. The highest number of deep-draft vessel traffic recorded
on the river was 2413, which was in 1995. There has been a persistent long-term decrease in
deep-draft vessel traffic since then.>” An analysis of vessel transits during 2014 on the Lower
Columbia River indicates that there were 2762 deep-draft vessels recorded at Astoria, and
about one-third of these (925) sailed upriver as far as Vancouver.>”® The ships that would call
at the VEDT would be of similar size to the ships that currently use the Columbia River vessel
corridor. Assuming one tanker per day visited the VEDT, when compared to the 2014 data, the
additional 365 tanker transits per year tranglates into a 13 percent increase in deep-draft vessel
traffic to Astoria and a 39 percent increase of deep-draft vessel traffic to Vancouver. Assuming
that the additional deep-draft vessels are piloted at similar speeds to existing deep-draft vessel
traffic, the wakes from the tankers calling at the facility will be similar to the wakes produced
by current vessel traffic.>”’

Wake Stranding of Juvenile Salmon by Deep-Draft Vessels. Deep-draft vessels such
as oil tankers can produce wakes that strand juvenile salmon. Wake stranding occurs when
juvenile fish in the shallow margin of a shoreline become entrained in a rapidly moving wave,
which travels up a beach and recedes rapidly, resulting in the deposit of fish on the dewatered
beach. Wake stranding typically results in death unless another wave carries the fish back into
the water. The stranding of juvenile salmon is known to occur in portions of the lower
Columbia River.>”® Wake stranding has been observed in the Columbia River for amost
40 years.>™

574 Tr. 3875-76, 3902-03, vol. 16.

575 PFT of Earle 8, 14.

576 PFT of Earle 8, 14; Ex. 1036-000005-POR, Ex. 1036-000016-POR.

577 PFT of Earle 13-14.

578 PFT of Grette 5; Ex. 0116-000005-TSS, Ex. 0116-000007-TSS; Ex. 0233-000007-TSS.
579 Ex. 0116-000008-TSS.
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Vessel wake is related to vessel speed, channel depth, distance from the shore, and
vessel draft.>® Ship wake effects are only significant when in close proximity to the shipping
channel. This is because as the distance from the channel increases, wake effects are rapidly
overwhelmed by the effects of wave energy derived from tides and wind-generated waves.®*

Vessels produce wake profiles of similar shape, but the magnitude of wakes varies. In
general, a deep-draft vessel causes arise in water level ahead of the bow and a drawdown of
water level aong the flanks of the vessel along the length of the hull to the stern. As the vessel
moves through the water, water surges in off the stern to fill the drawdown area where the ship
has been, which produces a subsequent wake action. Studies have shown that tugs, in contrast,
show no evidence of drawdown and much less wake action than deep-draft vessels because
tugs are smaller, draft less water, and move more slowly than deep-draft vessels.>?

Increasing the size and speed of a vessel increases the extent of the drawdown of the
water level along the vessel and subsequent run-up of the wave. Higher speed by itself does not
necessarily increase the stranding rate. A larger vessel with a deep draft can produce higher
kinetic energy than a smaller vessel moving at a higher speed.>®® The lowering of the water
surface below the still-water level is a function of ship speed, and ship speed is the dominant
factor influencing drawdown. Ship speed is expected to have the greatest effect on ship-wave
generation, including short-period waves, drawdown, and run-up.>®* Relatively small changes
in ship speed could result in significant changes in the incidences of wake stranding.>®

Species Subject to Wake Stranding. There are 12 different stocks of salmon,
steelhead, and bull trout in the Columbia River listed under the federal Endangered Species
Act. Eulachon (smelt) and green sturgeon are aso listed as threatened species under the
Endangered Species Act.>®® Upper Columbia spring Chinook are listed as an endangered
species. The spawning populations of some of these very small tributary groups sometimes
number in the hundreds of fish. A majority of these fish can pass Bonneville and other projects
within just a couple of weeks. Under certain scenarios, a substantial portion of these aggregates
of fish can be in a narrow geographic area for a very short time period. A wake-stranding
incident could potentialy significantly affect a small population of fish such as this while they
are migrating.>®’

580 Ex. 0159-000009-TSS; Ex. 0233-000007-TSS, Ex. 0233-000028-TSS; Ex. 1038-000073-85-POR;
Ex. 1039-000004-POR; PFT of Earle 10-11.

581 PFT of Earle 4, 11; Ex. 1038-000008-POR.

582 PFT of Earle 8; Ex. 0116-000006-07-TSS; Ex. 0233-000020-TSS; Ex. 1039-000001-POR,
Ex. 1039-000004-05-POR; Ex. 1034-000001-16-POR.

583 Ex. 1039-000009-POR.

584 Ex. 1038-000082-POR, Ex. 1038-000107-POR.

585 Ex. 1039-000010-POR.

586 Tr. 38009, vol. 16; PFT of Earle 6.

587 T, 3801-02, 3810, 3812-13, vol. 16.
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Various species of fish respond differently to wake stranding. Upper Columbia spring
Chinook were rarely present in estuarine and tidal freshwater sites in the Lower Columbia
River in a study conducted between January 2002 and September 2007.588 It appears that
Upper Columbia spring Chinook are at a very low risk of stranding because of their near
absence from shallow water near the shoreline during the seasons when stranding occurs.>®®
These fish appear to be more at risk of an oil spill rather than wake stranding.

Eulachon (smelt) do not appear to be at risk of wake stranding in the Lower Columbia
River. Adult eulachon are not likely to spawn in the margin where fish are susceptible to
stranding. Fertilized eulachon eggs are expected to settle out of the water column in areas
where active currents occur, rather than slow-moving waters along the shoreline. The majority
of the eulachon larvae are expected to emerge from deep-water areas of the Columbia River
main stem and be rapidly transported in mid to deep portions of the river. The larval eulachon
are unlikely to be located in the shoreline habitat and have not been observed being stranded or
in beach seines. Furthermore, adult eulachon are strong swimmers.®®%! Sturgeon are aso
unlikely to experience stranding because they are larger fish that remain near the river
bottom.>%2

h. Several Studies Have Examined Wake Stranding on the Columbia
River5%

2006 Pacific NW National Laboratory Study. In a 2006 study conducted by the
Pacific Northwest National Laboratory,*®* 126 ship passages were observed at the same three
study sites observed in the 2002 Ackerman study.® Forty-six of the 126 vessel passages
resulted in the stranding of 520 fish of al species. The large majority of stranded fish,
82 percent, were small sub-yearling Chinook salmon. An additiona 15 juvenile chum or Coho
salmon were stranded, for a combined total of 441 juvenile salmon, or 85 percent of all fish.
Sub-yearling Chinook salmon were also the species and life stage that was most commonly
captured in beach seine nets at the study sites, indicating that they are highly available for

588 Ex. 1040-000002-POR, Ex. 1040-000011-POR.

589 Ex. 0116-000025-27-TSS.

5% Dr. Earle believes that there is some stranding risk of eulachon because they do use the shallow river
margins and are similar in size to juvenile saimon. PFT of Earle 6.

%L PFT of Grette 6-7; Ex. 0116-000027-28-TSS.

592 PFT of Earle 6.

5% |n 1994, the National Marine Fisheries Service conducted a juvenile salmon stranding study on
beaches on the Lower Columbia River. Ex. 1033-000001-43-POR. The authors concluded that stranding is the
result of complex interactions dependent upon both physical and environmental criteria. Ex. 0116-000014-TSS;
Ex. 1033-000001-POR. In 2002, a wake stranding study of juvenile salmon focused on three particular sitesin the
Columbia River. Ex. 0233-000001-53-TSS. The 2002 study confirmed that stranding events occurred at County
Line Park, Barlow Point and Sauvie Island when deep-draft vessels passed within close proximity to low-slope
beaches, and that juvenile samon could be stranded by vessel wakes in the Columbia River.
Ex. 0116-000009-TSS.

594 Ex. 1038-000001-206-POR.

5% PFT of Grette 7; Ex. 0116-000009-TSS.
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stranding. Yearling (age 1+) Chinook salmon were detected in beach seine nets at the study
sites in very low numbers but were not involved in any stranding events.>® Y earling fish are
most likely to use deep-water areas.®®’ The mgjority of stranding events observed in the 2006
study occurred at Barlow Point (57 percent), which also had the highest percentage of
stranding events to vessel passage (53 percent).>® Stranding at Barlow Point was significantly
lower in the summer as compared to the winter and spring.>® The authors of the 2006 study
determined that stranding events typically occur within certain “hot spots’ at the site rather
than the entire site. This effect was especially pronounced at Barlow Point, which was aso
heavily influenced by complex waves.’® Barlow Point also had the greatest width and lowest
slope (2.2 percent) between the three sampling sites. The beach at Barlow Point also had the
beach sediment with the slowest water infiltration rate and the finest average sediment grain
size®%1

2008 Entrix Study. A 2008 study®®? examined the characteristics of the Lower
Columbia Shoreline from river mile O to river mile 104. It concluded that not all shorelines in
the Lower Columbia River present a stranding risk to juvenile sailmon. The criteria used in the
2008 study to assess whether a shoreline poses a high potential stranding risk included the
presence of a confined channel, the proximity of the shoreline to the sailing channel, exposure
of the shoreline to the sailing channel (cannot be shielded from vessel wakes), beaches with
very flat slopes of less than 2.5 percent, and offshore underwater berms®® at or below the
six-foot contour. The study concluded that only four percent of the 208 miles of shoreline in
the Lower Columbia River, or approximately eight miles of disconnected shoreline, has a high
potential to strand fish.®** When a shoreline has these conditions as listed above, a high-energy
wave is able to propagate far up onto the beach slope because there is ho mechanism to
dissipate the wake energy.5® The 2008 study noted that County Line Park and Marshall Beach
on Sauvie Island have been studied by four different sets of investigators over 20 years. These
two beaches consistently show stranded juvenile Chinook salmon. The authors suggest that
when the geomorphology of a beach promotes stranding and remains stable, the potential for
fish stranding endures for long time periods.5%

5% PFT of Grette 7; Ex. 0116-000009-10-TSS; Ex. 1038-000133-134-POR.

597 Ex. 0116-000017-TSS.

5% By contrast, Sauvie Island had a 37 percent stranding percentage produced by vessel passage, and
County Line Park had a 15 percent stranding percentage produced by vessel passage. Ex. 0116-000009-TSS.

5% Ex. 0116-000009-10-TSS.

600 Ex. 0116-000010-TSS.

801 Ex. 1031-000014-POR; Ex. 1039-000002-03-POR.

602 Ex. 1031-000001-74-POR (Pearson, et al. [Entrix, Inc.] prepared for Port of Vancouver, “Spatial
Analysis of Beach Susceptibility for Stranding of Juvenile Salmonids by Ship Wakes’ (2008)).

803 Sybmerged berms are bathymetric breakpoints between the rising river bottom and the shalow
gently-sloped areas on the margins of the channel, and can greatly influence wave activity that leads to stranding.
Ex. 1031-000032-POR.

604 Ex. 1031-000009-10-POR; Ex. 0116-000011-12-TSS; PFT of Grette 8-10; PFT of Earle 11.

695 PFT of Grette 11; Ex. 0116-000030-TSS; Ex. 0159-000021-TSS; PFT of Earle 11 n.4, 15-16.

606 Ex. 1031-000041-POR.
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Glenn Grette's Study of Wake Impacts on Juvenile Fish, Fish Habitat, and
Vegetation. Biologist Glenn Grette, Ph.D.,%" examined the potential for wakes to cause
stranding of juvenile fish and smelt, along with the potential for vessel wakes to impact fish
habitat and shoreline vegetation.®® His review of the 2006 and 2008 studies and an
examination of juvenile Chinook salmon use of the Lower Columbia produced five key
findings:

(1) Not al juvenile fish are susceptible to stranding. Most fish stranded are small
sub-yearling Chinook salmon. Few other species are at risk.5%

(2) Wake stranding is typically limited to when sub-yearling Chinook are present in the
shallow river margin, which is limited largely to the spring, with relatively low abundance in
the winter and early summer. Sub-yearling Chinook are largely absent from the shallow river
margin during the late summer and fall and are not exposed to stranding risk at that time.5°

(3) Stranding is a complex interdependent process. Factors include a ship’s size and
speed, tide height, the location of the site, wave travel up the beach, and the abundance of fish
in the shallow water margins. Wake stranding does not typically occur when only one criterion
is present.®t

(4) Most shorelines in the Lower Columbia River were found not to pose a stranding
risk to sub-yearling Chinook salmon. The 2008 study found that for the area between river
miles 0 and 22, the shorelines are too far distant from the Columbia River channel for wake
energy to pose a stranding risk. Dr. Grette expanded the extent to which the Lower Columbia
River does not pose a stranding risk to the lower 33 miles of the river. He said the banks are
too distant from the navigation channel and the waves do not interact with the beach the same
way as they would in amore confined channel .5

(5) Fine-scale characteristics of the beach, which cause wave energy to congregate,
transport, and trap fish are important in determining the stranding risk at a particular
location.53

2010 Pearson & Skalski Study. A study published in 2010 discussed wake stranding
at County Line Park, Sauvie Island, and Barlow Point.6'* At al three sites, cross waves were

807 Dr. Grette earned a Master of Science degree in Fisheries from the University of Washington in 1985.
His Master's thesis pertained to the rearing habitat of juvenile samonids. PFT of Grette 1,
Ex. 0305-000001-02-TSS.

508 PET of Grette 3; Ex. 0116-000005-TSS, Ex. 0116-000008-TSS.

509 PET of Grette 3, 7-8; Ex. 0116-000015-TSS.

510 PFT of Grette 4, 6; Ex. 0116-000015-TSS.

611 PFT of Grette 4; Ex. 0116-000010-11-TSS, Ex. 0116-000017-TSS.

612 PET of Grette 4, 8, 17; Ex. 0116-000015-TSS.

613 PFT of Grette 10; Ex. 0116-000015-TSS.

614 Ex. 1039-000001-11-POR.
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observed, but they were particularly observed at Barlow Point. Fish tend to strand at Barlow
Point in an area where there are strong cross waves and an eddy has formed. Fish aso stranded
towards the downstream portion of the site in vegetation patches.®'® Barlow Point had the
highest average number of fish stranded per stranding event at 14.9 fish. Chinook salmon
sub-yearlings were the predominant fish stranded over all sites and seasons.®®

2016 Coast & Harbor Engineering Study. A 2016 study®!’ reviewed three stranding
sites studied by Pearson in 2006. The 2016 study found that beaches with a wide upper beach
and a small and/or steeply sloped lower beach had a low potential for fish stranding but
shorelines with awide and flat lower beach with no or a very small upper beach and typically
with an armored backshore, do not have a mechanism for dissipating wake energy. Thistype of
shoreline morphology has a higher potential for stranding fish. County Line Park and Sauvie
Island both represent morphologies with a lower potential for stranding, compared to Barlow
Point, while the morphology of Barlow Point is associated with avery high risk of stranding.58
The 2016 study further observed that the upstream portion of Barlow Point is located close to
the outside bend of aturning point in the river, which forms a concave shape of shoreline. The
authors noted that some data indicates that this shape of shoreline may result in amplification
of wave energy and the site is likely affected by unique hydrodynamics related to passing boats
and river flow, which likely increases the vessel wake effect.5°

Grette's Study of VEDT Vessels. Dr. Grette aso assessed the impact of vessels
calling a the VEDT with the wake stranding of juvenile fish. In the lower part of the study
area, from River Mile 33 to River Mile 74, fall-run Chinook salmon from the Lower Columbia
River ESU generally comprise more than 90 percent of all Chinook salmon present in the
shallow water area. In the upper part of the study area, from River Mile 86 to River Mile 102,
Chinook salmon from the Lower Columbia River ESU make up at least one-haf to three-
quarters of sub-yearling Chinook salmon in shallow water areas, depending on the season. The
presence of sub-yearling Chinook salmon in the shallow margin is limited largely to the spring,
with low relative abundance in the winter and summer. Based upon genetic stock analyses, the
majority of sub-yearling Chinook salmon present in the shallow margin during all seasons are
fall-run stocks from the Lower Columbia River ESU.5° Smaller sub-yearling out-migrants use
shallower water areas closer to the shore.??! The reason the presence of sub-yearling Chinook
decreases during the summer is that higher temperatures reduce the availability of shallow
water habitat and fish choose deeper water to occupy. In addition, lower water levels of the

615 Ex. 1039-000005-06-POR; PFT of Grette 9-10.

616 Ex. 1039-000007-POR.

617 Ex. 0159-000001-22-TSS.

618 PET of Grette 11.

619 Ex. 0159-000009-TSS, Ex. 0159-000011-12-TSS, Ex. 0159-000021-TSS; Ex. 0117-000001-TSS.
620 PET of Grette 5-6; Ex. 0116-000025-27-TSS.

621 Ex. 0116-000018-TSS.

102 EFSEC ADJUDICATION NO. 15-001
FINDINGS & CONCLUSIONS & ORDER
Tesoro Savage, LLC




© 00 N o o b~ w N Pk

N NN N N N DN R B PR R R R R R
o o0 A WO N P O © 00 N O 0 W N B+ O

Columbia River during the summer may limit access to the shallower shoreline areas that can
be occupied during the spring.6%

Grette Additional Conclusions. Dr. Grette provided additional conclusions as part of
his pre-filed testimony. Because fish are typically stranded on beaches with slopes flatter than
about five or six percent, and not al very flat beaches strand fish, he concludes that many
beaches have very limited to no stranding risk.6?® Areas with shallow underwater berms and
very flat slopes (less than 2.5 percent) had the highest predicted potential susceptibility for
stranding. When considered together, these factors translate to approximately 8 miles of
shoreline that is highly susceptible to stranding. Other researchers noted the importance of
fine-scaled beach features, such as coves, inlets, and shoreline depressions, which redirect the
wave energy to congregate, transport, and trap the fish.%24

Dr. Grette placed particular emphasis on the unique aspects of Barlow Point that make
it much more susceptible to wake stranding that tends to occur in “hotspots’ at the site rather
than the entire site. The magnitude of stranding at Barlow Point suggests that something more
complex and unique is happening there than at Sauvie Island or County Line Park. Stranding at
the latter two sites tends to be a function of season, likely due to water levels that ater the
location of the water’s edge and also modify the beach morphology. Stranding susceptibility on
a single beach can vary greatly over a very short distance and is likely to be associated with
fine-scale features of the beach.5® The uniqueness of Barlow Point appearsin al three studies
in which that site has been the focus of study. As the 2006 study found that the majority of
stranding events occurred at Barlow Point, and this site also had the highest percentage of
stranding events to vessel passage, the 2016 study followed up on Barlow Point. It noted that
Barlow Point has awide, flat lower beach with backshore. Therefore, it has no mechanism for
dissipating wave energy. This beach morphology is associated with a very high risk of
stranding. In addition, the wide underwater terrace at Barlow Point was found to have little
capacity to dissipate vessel wakes. This means that residua wake energy breaks on the upper
part of the riverbank.

Summary of the Council’s Analysis of Fish Wake Stranding Issues. As Dr. Grette
noted, the unique aspects of Barlow Point make it very susceptible to wake stranding.
Scientists have noted the unique characteristics of both the beach and the river in this area.
Wake stranding can also be a seasonal issue at Sauvie Island and County Line Park. The
Council previously noted the effects of vessel speed and wakes. Increasing the size and speed
of a vessel increases the extent of the drawdown of the water level along the vessel and
subsequent run-up of the wave. The lowering of the water surface below the still-water level is

622 Ex, 0116-000025-TSS.

52 PFT of Grette 9. This point has been made by other witnesses. “Steeply sloped beaches rapidly
dissipate wave energy, so they pose little risk with regard to either stranding or other wake-related effects on the
shoreline.” PFT of Earle 11, n.4 (citation omitted).

624 PFT of Grette 9-10.

625 PFT of Grette 10-11.
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a function of ship speed, and ship speed is the dominant factor influencing draw-down. Ship
speed is expected to have the greatest effect on ship-wave generation. It is therefore reasonable
that relatively small changes in ship speed could result in significant changes in the incidences
of wake stranding. Slowing tankers down before they reach Barlow Point could significantly
reduce the wake stranding of juvenile Lower Columbia Chinook salmon. These fish are listed
as threatened under the Endangered Species Act.

The Council is persuaded that, where scores of fish are observed to be stranded by a
single vessel-passing event, this avoidable impact should outweigh the very dlight cost to
shipping speed. The burden to oil shipping efficiency would be minimal if there were a
mandatory slowing of the vessels carrying oil from the VEDT facility. This trandates into a
matter of minutes of extra travel time down the Columbia River. The benefits to a fish species
listed under the Endangered Species Act would be significant.

Tesoro Savage has not, however, proposed to require the vessel owners or operators
with whom it contracts to slow speeds at Barlow Point to protect fish nor has it worked with
affected stakeholders such as the Washington Department of Fish and Wildlife, the Columbia
River Pilots, the Coast Guard, and others to devel op protocols for slowing speeds. The Council
must therefore consider the unmitigated impacts to fish as a result of wake stranding when it
considers the overall net benefits of the proposed facility.

i. Other Wake I mpacts

Bank erosion and vegetation. It appears from the evidence presented that the
incidence of vessel wake impact on shoreline bank erosion and vegetation would be aminimal.

Apparently, no studies have been performed that specifically address vessel wake
impacts on vegetation, but the fish stranding studies provide some indication of this potential.
For impacts to vegetation to occur, the site must support functionally valuable native
vegetation communities. Previous anayses indicate that most sites are either beach or riprap
and therefore do not meet this criterion.5?° The streambanks at the VEDT site are well armored
and not particularly sensitive to erosion.®?” The Army Corps of Engineers (Army Corps) stated
in its EIS for Channel Deepening in 1999 that the natural shorelines of the Columbia River
have remained very stable over the past 100 years. These natural shorelines consist largely of
erosion-resistant sand, silt, and clay deposits. In contrast, approximately one-half of the
shoreline between River Miles 21 and 106 are dredge disposal sites, which are not natural
shorelines, and are highly susceptible to erosion.?

The Lower Columbia River has been subject to many engineered modifications,
including the placement of fill and installation of riprap over a large portion of the river. In

626 PET of Earle 12-13.
627 PFT of Gunderson 13.
628 PET of Grette 16.
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addition, there has been extensive filling of wetlands, construction of railroad embankments
along much of the riverbank, construction of highways on the floodplain and on the banks of
the river, dredging of a navigational channel, and placement of dredged materia on the
shoreline or within the channel. Little native vegetation remains and it tends to be on island
margins that do not face the navigation channel, or along secondary channels that are distant
from the navigation channel .6 All of the native vegetation communities contain a substantial
number of non-native, often invasive species. Few plant species along the river are considered
rare or sensitive.®%

Tesoro Savage maintains that, because the shorelines have little susceptibility to
erosion, an incremental increase in vessel wakes that are not currently causing erosion will not
result in erosion impacts in the Lower Columbia River.%3! There is no testimony in the record
that contradicts the Proponents assertion that increased vessel traffic will not result in
increased erosion or loss of vegetation.

Species other than fish. Tesoro Savage's expert notes the dynamic nature of the
Columbia River, which naturally moves sand and benthic material through the system. The
benthic habitat adjacent to the VEDT dock already is subjected to a baseline level of propeller
scour. Tesoro Savage's expert concludes that propeller scour from vessels may result in a
minor impact to water quality, but no long-term change to the benthic community.®32
Therefore, increased vessel traffic is unlikely to impact other animal species other than fish.

Historic and cultural sites. Tesoro Savage hired Stephanie Butler, an archaeologist, to
assess the potential for project-related vessel wakes to impact cultural resources in Oregon and
Washington along the Columbia River from River Mile 1 to River Mile 107.5% Ms. Butler
used data from a previous study performed for the Millennium Coal Export Terminal Project
that looked for potential identical types of impacts from River Mile 1 to River Mile 63.%* The
methodology for the shoreline erosion study included: a review of previous environmental
studies analyzing the causes of shoreline erosion aong the river; a review of previously
recorded cultural resources aong the river; areview of existing human-made features such as
shoreline armoring, pile dikes, road fill, and rip rap, which can affect the intensity of wave
erosion; areview of geomorphic surfaces and bank soil texture in the vicinity of the previously
recorded cultural resources to determine relative susceptibility to erosion and sediment
transport; and measuring the distance from the river ship channel to known cultura resource
locations.®® Ninety-four cultural resources were identified along the Columbia River shoreline
from River Mile O to River Mile 107 in Oregon and Washington. Using three variables (soil

629 PET of Earle 3-4.

630 PET of Earle 6-7.

831 PET of Grette 17; PFT of Earle 13.
632 PFT of Gunderson 18-20.

633 PET of Butler 2.

634 PFT of Butler 2-3.

635 PFT of Butler 3.
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types, distance from the ship channel, presence/absence of human-made features) to screen,
22 of the 94 cultura resources were determined to be potentialy susceptible to shoreline
erosion from vessel wakes.5%

A field team consisting of a geo-archaeologist, archeologist, and historian visited the
22 cultural resource locations to assess relative susceptibility to damage from boat wake-
induced erosion. The team concluded that there is a low probability that project-related vessel
wake would impact these identified cultural resources. Many of the cultura resources were
already impacted by shoreline erosion, development, recreation, looting, or the placement of
dredge spoils. Many of the sites also had some form of shoreline protection such as vegetation,
forebeaches, riprap, or pile dikes that would tend to inhibit or reduce boat wake wave energy.
No additional work or mitigation was recommended. The field team considered a number of
additional variables that were not considered in the preparation of the draft EIS. In addition,
the field team observed that existing sites had already been impacted. Therefore it was
determined that the mitigation measures identified in the DEIS would not be effective.®*’

Summary of the Council’s Analyss of Wake Impacts on Bank Erosion,
Vegetation, Species Other than Fish, and Historic and Cultural Resources. Given the
nature of the shoreline and the vegetation that exists along the shoreline, there does not appear
to be an impact on the vegetation from vessel wakes. The Council also concludes that an
increase in vessel wakes will not contribute to additional shoreline erosion. The testimony from
Tesoro Savage supporting this premise was not rebutted. Further, although there may be minor
impacts to the benthic community it does not appear that the additional vessel wakes will have
a long-term impact. The Council therefore does not move this issue forward to its balancing
analysisin Section IV of this Order.

C. EVALUATION OF LONG TERM IMPLICATIONS FOR WASHINGTON’S
NATURAL ENVIRONMENT

1 Protection of Water Quality

Tesoro Savage's Position. Tesoro Savage points out that there is extensive federal and
state regulation of oil spill planning and response. It expresses an intention to comply with
existing robust standards for oil spill planning and prevention, which it considers are adequate
measures to minimize any adverse effects from a spill. Tesoro Savage contends that, if an ail
spill does occur, the impacts would be minimal because of the resources and equipment that
can be quickly mobilized.

636 PET of Butler 3.
637 PFT of Butler 4-5.
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Tesoro Savage references WAC 463-62-060,°% which provides that wastewater
discharges from projects under the Council’s jurisdiction comply with applicable state water
quality, groundwater quality, and sediment management standards, along with Federa Water
Pollution Control Act requirements. Tesoro Savage asserts that the VEDT will comply with
these requirements during construction and operations of the facility.5* For the purpose of this
Order, the Council accepts that statement as true.®*° Tesoro Savage suggests that oil spills that
are not permitted discharges will be adequately addressed through existing spill planning and
response activities that occur outside of the permitting processes.®*! In making this argument,
Tesoro Savage invites the Council to consider unpermitted oil spills outside of the scope of
WAC 463-62-060, thereby conceding that the Council’s current analysis is not limited by this
rule.

Opponents Position. The Opponents voice concern that Tesoro Savage minimizes the
potential consequences of an oil spill into the Columbia River or other waters of the state. They
argue that once oil is submerged into the water column, many containment efforts are largely
ineffective. Currents can and do inhibit or prevent effective booming, which greatly diminishes
the effectiveness of spill recovery efforts.®* And the opponents point out that dilbit is not
properly characterized as an oil that can be easily managed in a spill and charge that its
challenges are under-acknowledged by Tesoro Savage.

Project Opponents cite to scientific reports that identify shortcomings in the current
planning regime. They say that, despite all the planning, and even accounting for evaporation,
after a spill, a significant amount of oil will be left in the water. For fish, wildlife, the
economy, the environment, members of Indian tribes and other people who fish and use the
resources, crude oil spilled in the water would have negative impacts that are far greater than
Tesoro Savage assumes.

a.  Oil Spill Liability

The primary objective of Washington’s Oil and Hazardous Waste Substance Spills Act
(OHSSA), RCW 90.56, is to achieve a zero spills strategy and prevent oil or hazardous
substances from entering waters of the state. OHSSA’s purposes include protecting
Washington’'s waters and natural resources from oil spills and ensuring that responsible parties
are held liable and having sufficient resources and ability to respond and provide compensation
for costs and damages.®*

838 Applicant Post-Hr’ g Br. 43-44.

839 Applicant Post-Hr' g Br. 44.

640 The Council’s ultimate decision about Tesoro Savage's compliance with these water quality permit
requirements will occur during an environmental permitting process that occurs outside the scope of this
adjudication.

841 Applicant Post-Hr’ g Br. 44.

642Tr, 4097-98, vol. 17.

643 RCW 90.56.005.
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With some very limited exceptions, a person who has control over oil that enters into
waters of the state is strictly liable for the damages to persons or property.®* Any person
causing the entry of ail in the water is directly liable to the state for the necessary expenses for
the oil cleanup.®* The director of Ecology may also impose penalties for the release of ail into
waters of the state.%® OHSSA directed Ecology to adopt rules establishing standards for
onshore facility equipment and operations for the transfer, storage, and handling of oil to
ensure the best achievable protection of the public health and the environment. Ecology must
also inspect these facilities regularly to ensure compliance with standards. Ecology must also
adopt rules regarding training and education for supervisory and key personnel in charge of
oilstransfer, storage, and handling.®*’

b. Oil Spill Prevention Plan Requirements

Federal Requirements for Spill Prevention, Control, and Counter measure Plans.
The Oil Pollution Act (OPA), 33 U.S.C. 88 2701-2720, requires onshore oil storage facilitiesto
prepare facility response plans as such facilities could reasonably be expected to discharge ail
in quantities that would be harmful to navigable waters of the United States or its adjoining
shorelines. The owner or operator must prepare and implement a Spill Prevention, Control, and
Countermeasure Plan (SPCCP).6¥® The SPCCP must include a description of the physical
layout of the facility, the type of oil, discharge prevention measures, and include a contact list
for key personnel .54

State Requirements for Oil Spill Prevention Plans. Tesoro Savage must submit an
oil spill prevention plan pursuant to RCW 90.56.200. The spill prevention plan must comply
with the federal OPA, and, among other requirements, describe the facility’s maintenance and
inspection program; the spill prevention technology, and the procedures to contain and recover
any oil spills that occur during the transfer of oil to or from the VEDT.%® As a Class 1 facility,
the VEDT must comply with numerous detailed requirements about design and operation of
equipment, personnel training, preparation of spill prevention plans and contingency plans, as
well as protocols for the transfer of the oil .55

Tesoro Savage's Preliminary SPCCP and Operations Facility Oil Handling
Manual. Tesoro Savage submitted a preliminary SPCCP in June 2015.%°2 The preliminary
SPCCP describes the facility operations and physical layout of the dock, marine, and loading

64 RCW 90.56.370.

645 RCW 90.56.380, .350, .360.
646 RCW 90.56.330.

647 RCW 90.56.220.

8% 40 C.F.R. § 112.1(e).

649 40 CF.R. § 112.7.

650 WAC 173-180-630.

651 WAC 173-180.

652 Ex . 0001-002475-PCE.
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areas.® It aso provides countermeasures for a spill within the VEDT for a tank overfill, or

from a valve or a minor spill.%** The storage tanks are equipped with high-level alarms. The
control room is continuously staffed, which alows for immediate manua pump shutdown and
valve closures.®>® When pumping oil to the storage facility or to the marine terminal, operators
can manually stop the process by pressing an emergency shutdown button, located at the dock
or in the storage tank area. A vessel can also initiate an emergency shutdown of oil flow.%%®

In June 2015, Tesoro Savage also submitted a separate Operations Facility Oil
Handling Manual .% It contains descriptions of the duties of various personnel, the oil types
that will be transferred at the facility, the monitoring devices and oil spill containment
equipment, transfer procedures, and the emergency and shutdown systems.

C. Oil Spill Contingency Plans
Q) Contingency and Response Planning

Federal Requirements—Contingency Planning. The Nationa Oil and Hazardous
Substances Pollution Contingency Plan®® (NCP) implements the OPA.%° Pursuant to the NCP,
the VEDT is required to submit a facility response plan®® to facilitate response to a worst-case
discharge,®®! and be consistent with applicable Area Contingency Plans (ACPs) prepared
pursuant to the federal Clean Water Act.%®2 The plan must include the development of facility
response drills, exercises, and evaluation procedures.®®3

The NCP requires the development of Regional Contingency Plans (RCPs). The RCPs
extend the NCP to a narrower regiona focus, which in turn, act as the umbrella for
development of ACPs.®%* ACPs provide for the pre-approval of specific countermeasures or
removal actions to minimize adverse impacts. An ACP must also review its compatibility with
non-federal response plans.5® As part of its facility response plan, afacility owner is required
to identify an oil spill removal organization (OSRO) capable of responding to a shoreline
cleanup operation for a worst-case discharge of oil that might impact the shoreline.?® The

653 Tr, 1393, vol. 6; Ex. 0001-002475-PCE.
6440 C.F.R. §112.7, WAC 173-180.

65 Ex. 0001-002508-PCE.

65 Ex. 0001-0002509-10-PCE.

857 Ex. 0001-002993-PCE.

658 40 C.F.R. pt. 300.

659 40 C.F.R. § 300.2.

660 40 C.F.R. § 112.20(a).

661 40 C.F.R. § 300.211(c).

662 40 C.F.R. § 112.20(g)(1).

663 40 C.F.R. pt. 112, App. F, § 1.8.2.

664 40 C.F.R. §8 300.205, .210.

665 40 C.F.R. § 300.210.

686 40 C.F.R. pt. 112, App. E, § 5.8; 40 C.F.R. § 112.2.
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OSROs in the Southwest Washington area are Clean Rivers and MSRC.%%’ The OSROs also
contract with environmental contractors like Globa and NRC Environmental that do
submerged oil recovery.58

Northwest Area Contingency Plan. The Northwest Area Contingency Plan (NWACP)
is the statewide master oil and hazardous substance spill prevention and contingency plan.®%®
The NWACP addresses the prevention of and the assessment, containment, and cleanup of a
worst case oil spill or hazardous substance spill.5™ It establishes the respective responsibilities
of state agencies, local governments, appropriate federal agencies, facility operators,
potentially affected property owners, and other parties identified by Ecology as having an
interest in or the resources to assist in containment and cleanup of an oil or hazardous
substance spill and a process for immediately notifying tribes of any oil spill.5"

Geographic Response Plans. GRPs are response strategies for sensitive areas
published in the NWACP.6"> GRPs protect sensitive shoreline areas by diverting or blocking
oil movement.®”® The location of GRPs must be included as part of the training of spill
management teams.®”* Each plan must contain a field document with time-critical information
for initial emergency response, including significant steps for spill response.” The plan must
also provide for immediate spill notification of appropriate entities.®”® OSROs are familiar with
the GRPs because they routinely practice them.®’’

Facility Contingency Plans. Each onshore facility must submit a contingency plan for
the containment and cleanup of oil spills from the facility and for the protection of fish,
wildlife, shellfish, natural resources, and public and private property. Factors considered
include containment and cleanup equipment adequacy, personnel, communications equipment,
notification procedures, response time, and logistica arrangements for coordination and
implementation of response efforts. Other factors include the nature and amount of vessel
traffic in the area, the volume and type of oil being transported, and the sensitivity of fisheries,
shellfish beds, wildlife, and other natural resources covered by the plan.5®

667 Tr. 1321, 1401, vol. 6; PFT of Bayer 6.
668 Tr, 1398, val. 6.

669 WAC 173-182-230; PFT of Taylor 7-8.
670 WAC 173-182-220.

671 RCW 90.56.060.

672 NWACP, http://www.rrt10nwac.com/nwacp/; WAC 173-182-030(20).
673 WAC 173-182-510; PFT of Taylor 9.

674 WAC 173-182-280(2).

675 WAC 173-182-240.

676 WAC 173-182-260; Ex. 3088-0114-VAN.
677 Tr. 1391, val. 6.

678 RCW 90.56.210.
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Class 1 facilities must have an approved contingency plan as required by
WAC 173-182.5” The plan must state the size of the worst-case spill, include a tank inventory
with capacity information; identify all oil handled by name density, gravity, API, oil group
number, and sulfur content. The plan must also include a description and map of the site; its
infrastructure, topography, and drainage; and a description of the geographic area that could be
impacted from a spill from the facility based upon a 48-hour worst-case spill trgectory
analysis.®

Each contingency plan must also contain the contact information for the primary
response contractor®® (PRC) that provides spill response support, including a document that
summarizes the terms of the contract signed by the PRC.%2 In order to be approved asaPRC, a
response contractor must have a 24-hour per day contact process for spill response, and
commit to begin mobilization efforts immediately, or no later than one hour following
notification of a spill.%8 Plan holders and PRCs are required to maintain response equipment in
astate of constant readiness.%*

The plan identifies contractors with different levels of response capabilities. The
contractors must be registered with the state and be able to meet state planning standards.
Certain equipment must be available to respond to a worst-case spill.®® The list of resources
and equipment each contractor has available, as well as the equipment pre-staged location,
must be available on the internet.®

Tesoro Savage's Preliminary Oil Spill Contingency Plan. Tesoro Savage submitted
a Preliminary Oil Spill Contingency Plan (POSCP) to the Council for review.%®’ Revisions to
the POSCP were submitted to the Council to incorporate two tabletop exercise drills.58 Tesoro
Savage considers the POSCP as a preliminary plan.®®® The Northwest area of the GRP
identifies key sensitive areas in, around the VEDT, and down river and specific response
strategies for each of those sites. After the sensitive areas are identified, the GRPs describe the
equipment that is needed and where it needs to be deployed in order to protect sensitive
areas.® The POSCP includes notifications to state, federal, and local agencies. The incident
management team structure follows the National Incident Management System. 5%

679 WAC 173-180-710.

880 WAC 173-182-230.

881 A PRC may also be an OSRO.

682 WAC 173-182-230.

683 WAC 173-182-800.

684 WAC 173-182-270.

685 T, 1824-25, vol .8.

686 Tr, 1825, vol. 8.

87 PFT of Haugstad 7; Ex. 0001-002561-PCE.

688 Tr, 1392, vol. 6; Ex. 0001-002927-PCE; Ex. 0001-003213-PCE; Ex. 5509-000001-451-CRK.
889 PFT of Haugstad 8; Tr. 1394, vol. 6; Ex. 0001-002573-PCE.
6% Tr, 1390-92, vol. 6; Ex. 0053-000001-788-PCE.

691 Tr, 1389, val. 6.
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Tesoro Savage has contracts with the MSRC and the Clean Rivers Cooperative, Inc.,
which allows it to access oil spill response equipment and personnel .2 MSRC is a national
OSRO and is one of the largest in the United States®® with the highest rating an OSRO can
receive.?® Both MSRC and Clean Rivers Cooperative, Inc. have contracts with environmental
contractors like Global and NRC Environmental that do submerged oil recovery.5® Tesoro
Savage maintains that, during the transfer process, once the oil has passed from the flange of
the cargo hose into the ship’s manifold, it no longer has responsibility for a spill because the
care and custody of the oil has transferred. Workers would respond to a spill at the berth under
these circumstances.%%

Tesoro Savage's Trajectory Analysis. Tesoro Savage's POSCP contains a trajectory
analysis as required by WAC 173-182-230(4)(c)(v).%°" A trajectory analysis looks at how far
the spilled oil would travel, and where it would end up during the 48-hour time period. The
spill is presumed to be unabated with no booming or recovery efforts made.5® It must provide
a description of the geographic area that could be impacted from a spill from the VEDT based
upon a 48-hour worst-case spill trgjectory analysis. Average current speeds in the Columbia
River range from one to six knots and vary seasonally. Tesoro Savage’'s POSCP used an
average of 2 knots as the value for average current speed of the Columbia River for planning
purposes.’®® However, in its VEDT trajectory analysis, Tesoro Savage used a current speed of
1.2 knots instead. The 1.2 knot current speed was based upon 2013 U.S. Geologica Survey
data. It is unclear why Tesoro Savage chose a different current speed for purposes of its VEDT
tragectory analysis. Using the current speed of 1.2 knots, Tesoro Savage projected the oil would
travel from river mile 105 to river mile 47 within 48 hours after the release,’® a distance of
58 miles.” Clearly current speed affects how much of the river and shoreline will be impacted
by arelease of oil. Current also affects the deployment of responder equipment and personnel,
and the effectiveness of booming.%

Tesoro Savage' s trgjectory analysis also did not include wind speed in determining the
trgjectory. The analysis states that “[w]ind is likely to result in spilled oil beaching rather than
continuing down river.” "% However, this statement is contradicted by Figure 2.10 within the

6% Ex. 0001-003137-42-PCE; Ex. 0001-002716-17-PCE; PFT of Taylor 30-31, 35.

6% Tr. 1401, val. 6.

6% PFT of Haugstad 13-14.

6% Tr, 1398, val. 6.

6% Tr. 1422, vol. 6.

897 Ex. 0001-002893-PCE.

5% Tr. 1429, vol. 6.

6% Tr, 1431, vol. 6.

700 Ex. 0001-002899-900-PCE; Ex. 0001-002578-PCE; Tr. 1428-30, vol. 6.

01 During the hearing, the witness was asked whether the oil traveled 47 miles in 48 hours, and he
responded affirmatively. It is clear that both the attorney and the witness confused river mile 47 with the distance
that the ail traveled. PFT of Haugstad 43.

02Ty, 1428, val. 6.

703 Ex, 0001-002899-PCE.
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POSCP. Figure 2.10 provides examples of how wind affects oil movement on water surfaces.
For example, if awind of 12 knots is directly aligned with water current of 0.5 knots, the oil
will move downstream at 0.9 knots.”**

The Council considers the trgectory analysis completed as part of the POSCP an
understatement of the distance an oil spill will travel from the facility within a 48-hour period.
Absent a detailed oil spill model showing otherwise, the Council is convinced that a different
scenario is much more likely. If the average speed of 2 knots were used in the trgectory
analysis, spilled oil would travel approximately 2.3 miles per hour downstream. This is about
55 miles per day. Unless ail is recovered or trapped by response equipment, or some other
factor such as high winds blowing up river comes into play to slow the oil’s movement
downstream, oil would reach the Pacific Ocean within two days.”®

Tesoro Savage's Tabletop Exercise. In January 2016, Tesoro Savage conducted a
weeklong hypothetical tabletop exercise to determine how well different entities involved in an
oil spill response would be able to deploy their resources in the event of a worst-case spill, and
to identify any gaps in the response. This tabletop drill utilized Clean Rivers Cooperative, Inc.
and MSRC, its national OSROs, to do the drill."® A tabletop exercise is largely an on-paper
exercise. It includes verifying that the facility has all the names of responders, and determining
what responder is going to come from what |ocation and how well the deployment would go.”’

Two different spill scenarios were evaluated. One scenario evaluated an assumed spill
of Bakken crude oil and the second scenario evaluated an assumed spill of dilbit.”%® As part of
both scenarios, the loss of an entire storage tank that was full to capacity was presumed. No
secondary or tertiary containment was considered and the entire contents of the storage tank
were presumed to reach the Columbia River.”® The loss of the contents of a storage tank and
failure of the secondary containment system as the result of alarge earthquake does not appear
out of the question.”° Low probability, high consequence spills do occur.”?

Each of the two different spill scenarios identified protection strategies for sensitive
areas and used the October 2015 GRPs for the Lower Columbia River as the foundation
information. For each geographic area, spill response actions, resources, and approximate
timing were documented for the GRP priority protection sites, oil collection and recovery, and
storage capacities for recovered oil and oily water.”*2 The assumed weather for both scenarios

704 Ex. 0001-002614-PCE.

05 PET of Harvey 27.

706 Ex. 5509-000006-CRK .

707 Ty, 1432, vol. 6; Tr. 1826-27, vol. 8.

708 PET of Haugstad 14; Tr. 1397-98, vol. 6; Tr. 1827-28, vol. 8; Ex. 5509-000006-CRK.
709 PET of Haugstad 14; Tr. 1826, vol. 8.

70 PET of Harvey 21.

"1 PFT of Harvey 29.

"2 Ex. 5509-000456-CRK.
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was based upon monthly average conditions.”® The conditions assumed for the Bakken spill
scenario assumed the release of 380,000 barrels of crude Bakken oil with an API of 41 that was
allowed to flow freely into the Columbia River. It was assumed that the spill occurred on
October 3, a 8:30 am., with a temperature at 64 degrees Fahrenheit, wind at 6.5 mph out of
the ESE, and the river current at 0.8 knot. October 3 was selected for the release date to model
moderate temperatures, and thereby allow for the assumption of moderate vaporization of the
spilled oil.”** The Automated Data Inquiry for Oil Spills program for oil spill fate and transport
modeling was used in the exercise.”®® The dilbit spill scenario was assumed to occur on
January 3, at 8:30 am., with atemperature at 40 degrees Fahrenheit, wind at 10 mph out of the
ESE, and the river current moving at 0.9 knots. January 3 was selected for the release date
because dilbit has the greatest propensity to sink in the water column under cold conditions.”®
The dilbit scenario includes a section to address potential submerged oil.”*’

The data package for the Bakken spill scenario lists unknown values for aromatics and
adhesion properties, and indicates that 44 percent of the Bakken oil will have evaporated in the
first 48 hours.”*® The data package for the dilbit spill scenario likewise lists unknown values
for aromatics and adhesion. The sediment load was assumed to equal 50 g/m3 (average
river/estuary). It indicates that 20 percent of the dilbit will have evaporated in the first
48 hours.™®

Tesoro Savage did not identify any gaps during the drill. It contends that adequate
personnel and equipment were identified and would be on-hand during such an incident in
accordance with OPA 90 and Ecology oil spill planning standards.”° Tesoro Savage also states
that resources could be deployed in a sufficient timeframe to complete recovery of dilbit before
the oil would begin to weather and sink.”?! As discussed later in this order, Tesoro Savage
makes assumptions about the ability of dilbit to float. The Council seriously questions this
assumption. The efficacy of response equipment is measured by the level of oil recovery
before it sinks. As the Council discusses later, the weight of recent scientific studies illustrate
the shortcomings in existing planning.

Mr. Haugstad acknowledged that Tesoro Savage dropped the river current speed down
to 0.8 to 0.9 knots for the two spill scenarios.”?? As stated earlier, the Columbia River has
average current speeds from one to six knots, which vary seasonally. Tesoro Savage’s POSCP
used an average of 2 knots as the value for average current speed for planning purposes. The

713 Ex, 5509-000457-CRK.

714 Ex, 5509-000007-CRK.

715 Ex. 5509-000007-CRK; Tr. 1828, vol. 8.

716 Ex, 5509-000007-CRK; Tr. 1827-28, vol. 8.
717 Ex, 5509-000007-CRK; Tr. 1827-30, vol. 8.
718 Ex, 5509-000007-CRK; Tr. 1827-30, vol. 8.
719 Tr, 1827-30, vol. 8.

720 Ex, 5509-000456-CRK ; PFT of Haugstad 14.
721 PFT of Haugstad 15.

722 Ty, 1432, vol. 6; Ex. 5509-0000457-CRK.
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assumption of current speeds of less than one knot for both spill scenarios in the tabletop
exercise minimizes the calculation for the spread of oil. Under predicting the spread of oil also
under-predicts the estimated impacts on habitats and species that would be expected to be
exposed to spilled oil. It also underestimates the response needed to address the spill.”>
Because of this, the Council is convinced that the tabletop exercise understates the distance an
oil spill will travel from the VEDT. There is also no recognition of the unique properties of
spilled dilbit. Therefore, this exercise has limited persuasive or planning value.

2 The Significance of the Properties of Different Types of
CrudeOil

Past practices to determine whether oil will sink or float for planning purposes may no
longer be sufficient.

Diluted bitumen (“dilbit”). Standard industry practice looks at APl gravity to
determine whether oil will sink or float.”?* Bakken crude oil generally has an API gravity of
36.7 to 46.3. Dilbit generally has an API gravity of 18.0 to 39.0.”% The API gravity of the oil
that the VEDT will accept ranges from 15 to 45.”% Water has an API gravity of 10.0 so oil
with an APl gravity of 9.0, 10.0, or lower would sink.”?” There is considerable variability
associated with dilbit’® and differences between dilbit and weathered dilbit are notable.”®
Bitumen is a highly viscous form of petroleum so to transport bitumen, a diluent of lower-
density hydrocarbon mixture (often gas condensates) is added to create dilbit.”>° After dilbit
spills, rapid evaporative losses of lighter components increases viscosity and density of the
remaini %gz oil,”! which oil can exceed that of freshwater and become submerged or sink to the
bottom.

Multiple reports suggest that current practices do not adequately take dilbit into
account. A National Academies of Sciences, Engineering, and Medicine report” concluded:
“Broadly, regulations and agency practices do not take the unique properties of diluted bitumen
into account, nor do they encourage effective planning for spills of diluted bitumen.”** The
report stated that a more comprehensive and focused approach by federal agencies and the ail
industry is necessary to improve oil spill preparedness for dilbit spills and increase cleanup

72 PFT of Rice 6.

724 Tr, 1397, vol. 6.

725 Ex. 0149-000001-TSS.
726 Tr, 1397, vol. 6.

727 Tr. 1399, vol. 6.

728 Ex. 0106-000001-TSS.
72 Ex. 5515-000189-CRK .
730 Ex. 5515-000196-CRK .
731 Ex. 5515-000214-CRK.
732 Ex. 5515-000213-CRK.
733 Ex. 5515-000166-CRK.
734 Ex. 5515-000024-CRK.
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effectiveness.”® The report recommended that the Coast Guard revise its oil-grouping
classifications to more accurately reflect dilbit's properties, and recognize dilbit as a
potentially non-floating oil after the diluent has evaporated. The report also recommended that
EPA, the Coast Guard, and state and local governments should increase their coordination to
improve contingency planning and strengthen response preparedness.’3®

The Northwest Area Contingency Emerging Risks Task Force Report recognized that
increased rail transport of midcontinent crude requires a change in response strategy and
resource utilization.”®” The report concluded that there is “increased recognition that current
fate and effects predictive modeling does not adequately address all aspects of the heavier
Group IV (API ranges from less than 17.3 to 10) oils and more work in this area is
warranted.” "3

Modeling for guiding response activities is typicaly done for short durations. The
NOAA Automated Data Inquiry for Oil Spills program is designed to provide oil-weathering
information for five days.”® Non-floating oils tend to weather slowly and can affect resources
for long periods of time and at a great distance from the spill site.”*® Spill modeling and
supporting information systems are not commonly used in response to non-floating oil spills
because of limited data and observations of oil suspended in the water column or deposited on
the seabed. Models are aso not routinely used with non-floating oil spills because of the lack
of supporting data on three-dimensional currents and concentrations of suspended
sediments.”

OSROs sdlf-certify that they have Group V (heavy oil) response capability but no
programming validates these assertions and field equipment is not verified. Self-certification
without verification results in an unknown national ability to respond to Group V oil spills.’#
Some OSROs have subcontractors connected or contracted to them that provide niche expertise
for detecting, containing, and recovering sinking oils.”*® Most of the techniques and tools for
tracking subsurface oil, however, have not been used in response to actual oil spills. Visual
observations by divers are widely used, but they are labor intensive and slow. Technica
constraints limit more sophisticated approaches such as remote sensing to zones very near the
sea surface. Many of the more sophisticated systems are prone to misuse and produce
ambiguous data that can be misinterpreted.”** There are technologies available for containing

735 Ex. 5515-000191 -CRK.

736 Ex. 5515-000193-CRK.

37 Ex. 3088-0116-VAN; Ex. 3085-0059-VAN.
738 Ex. 3085-0059-VAN.

739 Ex. 5515-000261-CRK.

740 Ex. 3085-0042-VAN.

41 Ex. 3085-0041-VAN.

742 Ex. 3085-0038-VAN.

743 Ex. 3085-0040-VAN.

44 Ex. 3085-0041-VAN.
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and recovering subsurface oil, but few are effective and most can only work in very limited
environmental conditions.”*

The 2014 Washington Marine and Rail Oil Transportation Study observed that
response and contingency planning has focused on containing and recovering oil floating on
the water’s surface. This study states that increased handling of oils that may sink requires
updates to oil spill response procedures in the Northwest, and further states that there are
limitations on the ability to model, track, locate, and recover submerged oil.”*® There are gaps
in GRPs for marine areas.”*’ Importantly, GRPs do not address responses for submerged or
sinking oils, which is a concern for dilbit. Ecology does not have sufficient resources to update
and maintain the GRPs or to test GRP strategies through response equipment deployment.’®
Scientific reports and other studies advising that the current regulatory regime with respect to
oil spill planning and response isin need of updating are very persuasive.

First responders lack relevant information about oil characteristics needed to effectively
respond to a spill. The Washington State Marine and Rail Oil Transportation Study’® criticized
the current placarding system for railcars for not providing meaningful assistance to first
responders and found that specific information regarding the oil involved in an incident is often
not provided to first responders in a timely manner.”® The National Academies of Science
Report stated that responders do not have the information they need to respond to oil spills
because Material Safety Data Sheets™ (MSDS) are usualy generically written and do not
provide information such as the type of crude oil, its chemical composition, density after
weathering over time, and adhesion properties.”™?

The MSDS for the crude oil that would be transferred through the VEDT are in
Exhibit 0001-003059-PCE. None of the MSDSs discuss adhesion, and the MSDSs for heavier
crude oils do not describe how the oil may become denser after weathering nor do they contain
specifics about the diluent that will be part of the dilbit. A Roundtable Report produced by the
PHMSA "3 following a series of il train derailments found that the usefulness of MSDS varied
in formulating an effective response strategy and managing an incident because the MSDSs
were not necessarily applicable to the specific product involved in the incident and some were
outdated. The Roundtable Report emphasized that responders need product-specific

5 Ex. 3085-0042-VAN.

746 Ex. 3088-0115-VAN.

747 GRPs have also not been developed for most of the rail corridors through which the crude oil railcars
will transit. Ex. 3088-0115-VAN.

748 Ex. 3088-0115-VAN.

79 Ex. 3088-0001-570-VAN.

750 Ex. 3088-0095-VAN.

51 Material Safety Data Sheets accompany shipments of hazardous chemicals to inform employees about
the hazardous chemicals to which they are exposed. See WAC 296-901.

752 Ex. 5515-000260-61-CRK ; see, e.g., Ex. 3017-000001-05-VAN.

753 Ex. 0261-000001-TSS.
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information for their decision-making.”* In addition, the MSDSs for products involved in a
spill are not always made available to the incident commander in the early phases of an
incident.”®

The Council finds these reports regarding the lack of relevant information being
available to first responders, including the MSDS for the crude oil that will be transferred
through the facility, to be very persuasive.

Dilbit poses unique challenges in the environment. As part of the National Academy
Report, the National Academies of Sciences, Engineering, and M edicine determined that:

In comparison to other commonly transported crude oils, many of the chemical
and physical properties of diluted bitumen, especialy those relevant to
environmental impacts, are found to differ substantially from those of the other
crude oils. The key differences are in the exceptionally high density, viscosity,
and adhesion properties of the bitumen component of the diluted bitumen that
dictate environmental behavior as the crude ail is subjected to weathering (a
termthat refersto physical and chemical changes of spilled oil.)"®

A key finding in the report is: “[T]he density of the residual oil does not necessarily
need to reach or exceed the density of the surrounding water for [submerging or sinking] to
occur. The crude oil may combine with particles present in the water column to submerge, and
then remain in suspension or sink.””®” As the volatile compounds in oil begin to evaporate,
dilbit forms a dense, viscous material that has a strong tendency to adhere to surfaces.”® In a
diluted bitumen spill subject to weathering, there is much more residue and its density is much
closer to that of water. This combination will likely increase oil-particle aggregate formation
and the submergence of oil relative to other commonly transported crude oils.”® Qil-particle
aggregate formation is enhanced by salinity. "

Differences in the chemical and physical properties of dilbit affect environmental
impacts and “warrant modifications to the regul ations governing diluted bitumen spill response
plans preparedness, and cleanup.” %! The difference in spill hazards between dilbit, weathered
dilbit, and commonly transported crude oils are set forth in Figure S-1 of the National
Academy Report. One of these properties, biodegradability, indicates that both dilbit and

754 Ex. 0261-000009-TSS.

75 Ex. 0261-000011-TSS.

756 Ex. 5515-000023-CRK (ateration in original).
57 Ex. 5515-000023-CRK.

78 Ex. 5515-000023-CRK.

9 Ex. 5515-000232-CRK, Ex. 5515-000235-CRK.
760 Ex, 5515-000233-CRK.

761 Ex. 5515-000189-CRK.
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weathered dilbit are more likely to have increased persistence in the environment over
commonly transported crude oils."®?

The National Academy Report says that when dilbit begins to weather, it reverts to the
properties of the initid bitumen. The time windows for implementing strategies are
significantly shorter for dilbit. When traditional removal or containment techniques are not
immediately effective, the possibility of submerged and sunken oil increases. This creates
problems for spill response because there are few effective techniques for detecting,
containing, and recovering oil that is submerged in the water column, and the available
techniques for responding to oil that has sunk to the bottom have shown variable effectiveness
and depend upon the conditions of the spill.”s®

The report also states that crude oils contain polycyclic aromatic hydrocarbons (PAHS)
and naphthalenes that are toxic.”®* Heavy crude oil and dilbit also contain resins and
asphaltenes that tend to cluster together in multimolecular aggregates,” which makes dilbit
residue more strongly adhesive than light or medium crude oils.”®® Resins and asphaltenes may
accumulate as residues in the environment after a spill because they evaporate, dissolve, and
degrade poorly.”” This strong adhesion following evaporative loss of volatile compounds can
impede recovery efforts and is expected to increase the tendency of the residue to adhere to
particul ate matter and to sink.”®®

Water temperature and salinity are important determinants of the propensity of residual
dilbit to submerge. The density of bitumen increases faster with decreasing temperature than
the density of the water, and it may sink in colder water but float in warmer water. The salinity
stratification of fresh water overlying saltwater is particularly common at freshwater inlets to
coastal marine zones, and submerged oil may accumulate at density beneath the surface.’®°

In addition, dilbit has an abundance of volatile components that may be flammable for
aday or more after a spill.””® The two most relevant processes for chemical decomposition are
photochemical oxidation and biodegradation. These processes tend to occur slowly over a
period of weeks to years. Photochemical oxidation is the process by which sunlight causes the
cleavage and formation of shared molecular bonds. Because PAHs are transformed more
rapidly than alkanes within the oil, more resins, and asphaltenes are present in the residue.
Biodegradation can occur both aerobically or anaerobically, but aerobic processes occur more
rapidly and extensively. For dilbit, the deposits from which it is extracted are aready residues

762 Ex. 5515-000190-CRK.

763 Ex. 5515-000188-CRK, Ex. 5515-000191-CRK, Figure S-2.
764 Ex. 5515-000209-CRK.

765 Ex. 5515-000210-CRK.

766 Ex. 5515-000216-CRK, Table 2-6.

767 Ex. 5515-000218-CRK.

768 Ex. 5515-000231-CRK.

769 Ex. 5515-000234-CRK.
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remaining after extensive anaerobic biodegradation, so a spill of dilbit may be less susceptible
to biodegradation.”*

Oil spill models can be used for responses to spills of dilbit, but the main parameters of
the models are typically calibrated to conventional oils. For example, the windage (transport
speed) factor for ail is typically three to four percent in the early stages of a conventional oil
spill. It decreases as the oil weathers and forms emulsions. Dilbit does not promote the
formation of emulsions, so the windage factor does not decrease further with time. The
windage factor of diluted bitumen is approximately three percent.”’?

Closures of affected water bodies as a result of oil spills are likely to be longer when
the spilled oil sinksin the water column and generates chronic sheening. The Kalamazoo River
and the Morrow Lake reservoir were closed for nearly two years following the Enbridge
Pipeline spill in July 2010.72

Floating oil is usually detected by aerial observations, ground and water surveys, and
depending on the spill—remote sensing. However, these methods do not work when the crude
oil submerges or completely sinks. There are detection methods that can be used after the oil is
no longer floating, such as diver observations and underwater cameras, but these methods are
not well established, are relatively slow, and only provide a snapshot of a small area. Such
methods also can be limited by wave height, water depth and currents, water turbidity, and the
ability to detect buried crude oil.””* Sunken oil is unlikely to be detectable from the air or by
using visual observations or sensors unless it is present in very shallow, clear water. Many
detection techniques are low technology, which rely on sorbents suspended in the water or
dragged along the bottom. There is little documentation of the effectiveness of these
techniques. Sonar systems need further testing to refine data analysis techniques to reduce false
positives and false negatives, and to improve data availability.””

Weathered diluted bitumen may increase in viscosity and no longer float under red
world conditions. This is not addressed by most spill response plans. Weathered diluted
bitumen adheres strongly to shorelines, vegetation, and debris and will be more difficult to
remove from these surfaces. The adhered oil will aso pose a threat of fouling habitat and
wildlife because it more quickly weathers into a viscous sticky residue.””® Viscosity makes
recovery of sunken oil difficult because it impacts pumps. The contaminated water and
sediment associated with dredging and pumping are big constraints on recovery. No “off the
shelf” solutions for sunken oil recovery have been used in any case studies.””” Suction

71 Ex. 5515-000221-CRK, Ex. 5515-000223-CRK.
72 Ex. 5515-000261-CRK.

73 Ex. 5515-000262-CRK.

74 Ex. 5515-000267-68-CRK.

75 Ex. 0259-000024-TSS.

776 Ex. 5515-000104-CRK.
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dredging is used to remove sediments from the bottom of awater body, and it has been used to
recover sunken crude oil in at least five spills. This method generates large volumes of
sediment and water that must be treated and disposed of properly. Suction dredging works best
for removal of small concentrated areas of sunken crude oil.””®

Diver directed pumping is the method most frequently used for removing bulk crude oil
that has accumulated at the bottom of a water body. Divers can be effective if visibility is
adequate, but it is labor intensive and slow, and requires specialized gear for diving in
contaminated water and for decontaminating the divers.””® Because weathered dilbit is already
highly degraded, natural attenuation of residual dilbit is less likely to be effective, which can
mean that more aggressive removal actions are needed. &

Sunken oil recovery in rivers should focus on low-flow areas, including areas where the
river widens or deepens resulting in reduced current and turbulence, and at the mouths of
streams entering a river where deeper areas may exist as a result of scouring during high-flow
events. Under low-flow conditions, sunken oil can spread into depressions up river of the
release site.”® Techniques for sunken oil containment have rarely been attempted, and few
have been documented as effective. They include: artificial depressions (trenching), bottom
booms, sheet piling nets or curtains attached to the bottom or suspended from the surface, air
curtains, filter fences, gabion baskets stuffed with sorbents, and other structures intended to
slow bottom currents and promote deposition of oil in front of the structure for removal.’®?

The National Academy Study notably concludes that “[t]here are no known, effective
strategies for recovery of crude oil that is suspended in the water column, particularly where it
occurs as droplets or oil-particle aggregates.” " Nets with various size meshes and towed at
varying speeds have been used for diluted bitumen and its residues. Submerged material
adhered to the nets, but the weight of the nets when full made them difficult to recover by
hand. In addition, 25 percent to 50 percent of the oil leaked out when the nets were removed
from the water. The oil stuck so firmly to the nets that they could not be reused. Submerged oil
that was deeper in the water column was swept under the nets. Other tactics for removing oil
such as filter fences, and wire cages stuffed with sorbents have not been effective.’®*

The API gravity or density of the oil relative to the receiving water determines whether
the oil will initially sink after its release into the water. Floating oils that may sink are
generally very heavy crude oil, heavy fud oils, and dilbit products. Over time, weathering or

78 Ex. 5515-000271-CRK.
19 Ex. 5515-000271-CRK.
780 Ex. 5515-000272-CRK.
781 Ex. 0259-000048-TSS.
82 Ex. 0259-000055-57-TSS.
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interaction with sediment also can cause a floating oil to sink.”® Some oils are lighter than
water initially but become close to, or heavier than, the density of freshwater after the lighter
fractions of the oil are lost through evaporation. These oils can sink as either bulk oil or oil-
particle aggregates on the bottom.”®® In freshwater, oils with an API of less than 10 or a density
greater than 1.0 g/cm will sink if currents are weak or the turbulence is low.”®’ In an estuary,
oil may be suspended in the water column in the freshwater part of the river, and then refloat
once it reaches the higher salinity water closer to the mouth of the estuary. Conversely, ail that
floats or is submerged in an estuary may sink or become submerged if it is transported into less
dense freshwater.”®® If the currents or turbulence is strong, heavier oils will become suspended
in the water column and sink only in low-flow areas down current of the release, so, when
searching for sunken oil, the work must focus on low-flow, low-energy areas.”®®

Qil can sink if it has been stranded onshore and mixed with sand or after mixing with
sand suspended by wave action. Oil can then refloat after it separates from the sand.” Floating
oil that mixes with sediment after being stranded on a beach can be reworked and moved
seaward by wave action and sink in the nearshore water. Floating oil can also mix with sand in
the surf zone and sink without ever washing onshore.”®* Although oil generaly floats, heavy
oil can quickly form tar balls. Tar bals can re-concentrate in convergence zones and on
shorelines far from a spill site.”®? Formation of oil-particle aggregates can sink quicker as
turbulence decreases. Oil sinks slower as turbulence decreases over larger areas.”®® Highly
viscous oils can have an increased risk of sinking over time because they can entrain alot of
free water, which can increase their density. Highly viscous oils aso tend to be stickier, which
can increase the amount of sediment uptake if they are stranded on a shoreline or mixed with
sedimentsin the water column.”*

Response operations on rivers are challenging because of, among other factors, limited
access points for equipment and worker deployment, variable flow rates and water depths,
vessel wakes that can cause equipment to fail in addition to posing safety hazards, seasonal
constraints associated with cold water and icy conditions, and bottom debris in rivers which
can interfere with sunken oil detection and snag equipment.”® The API Technical Report refers
to the 2010 Enbridge Pipeline spill into the Kalamazoo River as the best recent example of
difficulties of trying to contain sunken oil that is remobilized by increased turbulence and

785 Ex. 0258-000008-TSS.
788 Ex. 0258-000010-TSS.
87 Ex. 0258-000008-TSS.
788 Ex. 0258-000009-TSS.
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current.”®® During the summers of 2012 and 2013, actions were taken to prevent the spread of
oiled sediments through trapping methods. Partial curtain deployments were the most effective
means to trap oiled sediments, and gabion baskets were the most effective method of removing
oil from the water column.” None of these techniques are considered effective in areas of
higher flows.”® The scientific reports discussing the properties of crude oil and the difficulties
these properties pose in recovering spilled dilbit and heavy submerged oils are very persuasive.

Tesoro Savage acknowledges that the weathering process will result in the formation of
oil particulate aggregates that can become suspended in the water column and sink.”® Tesoro
Savage asserts, however, that the formation process of oil particulate aggregates is
oversimplified, which: “drastically overestimates the amount of oil that would sink, and thus
the impacts of the sunken or submerged oil.”8®° Tesoro Savage contends that very high
sediment loads are required for oil-sediment interaction, and those conditions are not present
on the Columbia River.8 Tesoro Savage believes that both Bakken crude oil and dilbit will
float in the event of a spill.8% In support of its position, Tesoro Savage cites to wave tank tests
in laboratories to show dilbit resists natural dispersion and is more likely to break into
fragments rather than disperse.®® Tesoro Savage also refers to lab studies, which concluded
that the formation of oil particulate aggregates were unlikely under most conditions
characteristic of the lower Fraser River. Because the Columbia River tends to carry a smaller
sediment load than the Fraser River, Tesoro Savage believes that there is alow chance that the
required oil-sediment interaction would occur on the Columbia River.8%* It points to flume
studies conducted over a 10-day period where no sinking of two dilbit products was
observed,®® and contends that the response to a spill of dilbit would be similar to a
conventional response to most oil spills, which is the deployment of boom in order to contain,
redirect, and concentrate the oil for skimmer recovery.8%

Evidence about actual oil spills. Actua oil spills demonstrate the potentia for oil to
sink, depict difficultiesin recovery efforts, and portray impacts to the environment.

As described above, the Mobil Oil spill is instructive because it was a spill on the
Columbia River. In March 1984, the tanker Mobil Oil grounded on the Columbia River near
St. Helens, OR, approximately 10 miles downstream from Portland.2” Approximately

7% Ex. 0259-000055-TSS.
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3925 bbl of heavy residua oil, industrial fuel oil, and No. 6 fuel oil were released.®® The Coast
Guard, Mobil’s Marine Transportation office in New York, and a clean-up contractor
Environmental Emergency Services (EES) were notified of the grounding within minutes. EES
began to implement the Columbia River Oil Spill Protection Plan to protect natural resources
and to conduct clean-up operations.8®

The river current in the St. Helens vicinity was just under 2 knots when the grounding
occurred. A boom was employed immediately downstream of the grounded vessel, but was
ineffective because the river current was in excess of 3 knots.2° The incident occurred in a
turbulent area of the river that experiences some tidal influence.8'! During the first week after
the Mobil Oil spill, river-flow volumes resulted in an average current at St. Helens of just
under 2 knots.8'? Due to swift current conditions, much of the oil escaped under booms placed
downstream. The distribution of oil throughout the water column made oil recovery difficult.8*

Some of the oil was heavier than water.8* No. 6 fuel oil is a heavy product with an API
gravity that ranges from 7 to 14.8% The No. 6 fuel oil that was released had an APl of 12.6.
The industria fuel oil that was released had an API of 5.5; and the heavy residua oil that was
released had an API of 11.3.81 Dr. Taylor noted on behalf of Tesoro Savage that it wasn't a
surprise that there was oil in the water column because one of the tanks that ruptured contained
oil with a5.5 API. An API of 10 is the same as fresh water, so this oil was clearly going to
sink.81” However, Dr. Stanley Rice described the swirls and eddies and the high energy level of
the Columbia River.8® Overall, the Council is more persuaded by Dr. Rice's explanation of
how river activity influences the sinking behavior of ail.

Ocean tides move up the Columbia River and cause an oscillating tidal current of
approximately 0.5 knots. During periods of low water, when the tidal currents and river flow
are added together, expected currents would then be 2.5 knots if the river current was 2.0 knots
without the tidal current. During the high water period as the wave progresses up the river, the
0.5 tidal current is subtracted from the expected river current of 2.0, which results in a
downstream current flow of 1.5 knots, or less.8*° Qil reached the mouth of the Columbia River
in 3 days.®° Most of the oil was swept out to sea, moved north, and deposited along outer

808 Ex. 0268-000001-TSS; Ex. 5923-000244-CRK .
809 Ex. 0268-000001-TSS; Ex. 0269-000019-TSS.
810 Ex. 0268-000002-TSS.

811 Ex. 5923-000244-CRK .

812 Ex. 0269-000069-TSS.

813 Ex. 5923-000244-CRK .

814 Ex. 0268-000002-TSS.

815 Ex. 5923-000244-CRK .

816 Ex. 0269-000017-TSS.

817 Tr, 4382-83, vol. 19.

818 Tr, 4097, vol. 17.

819 Ex. 0269-000069-TSS.

820 PET of Rice7.
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beaches of Washington in the form of small tar balls. The most noticeable impact was on
seabirds. Dead birds numbered up to 2 per mile per day on the outer beaches. Of the 698 birds
treated at a rescue center, 475 (68 percent) survived. Fringe marsh oiling also occurred in the
river 82

It became clear from preliminary sampling “that some fraction of the oil, perhaps the
bulk of the spill, had become incorporated into the water column and river bedload sediments,
posing a much greater risk to natural resources than would have been the case if oil impacts
had been restricted to surface contamination.”®? NOAA was concerned about releasing
juvenile salmon from hatcheries, as well as for migrating adult salmon in the river. Studies
have shown that juvenile salmon are particularly sensitive to oil impact. In addition,
approximately 600—700 harbor seals were present. They are protected under the Marine
Mammal Protection Act. There was a possibility that marine mammals would need to be
relocated, which would have been even more difficult because they were mostly pregnant
females that were preparing to pup.82® A number of areas were considered sensitive habitats
during the time of the grounding. These include, but are not limited to, Baker Bay and Y oungs
Bay,®?* the Lewis and Clark National Wildlife Refuge,®® and the Columbian White-Tailed
Deer National Wildlife Refuge.?%° In addition, the outer beaches of Oregon and Washington to
Grays Harbor are habitat for marine birds, migrating waterfowl, anadromous fish, oyster and
razor clam shellfish beds, and recreational beaches.®?’

By the first evening, oil from the Mobil Oil spill had moved 25 miles downstream and
was mainly flowing in the navigation channel. Some sensitive areas were boomed, but the oil
was not behaving in a manner that was expected. Where booms would normally be effective,
the oil was observed moving easily under the boom. It is also possible that an unrelated diesel
spill upstream may have impacted the oil’ s behavior. The only black oil wasin the form of tiny
specks that clung to small debris. Most of the oil floating on the surface dissipated by the time
it reached the mouth of the Columbia River. Moving down the Columbia River, the effect of
the river currents diminished because the channel widens and the cross-sectional area
increases. The effects of the tidal currents increased because there as the tidal signa
strengthened. Around River Mile 42, near Puget Island, the tidal currents were strong enough
to temporarily overcome the river flow. Thisresulted in atemporary reversal in the currents, in
which the river flow comes to a halt and shows some upstream motion. This reversal in current
because of thetidal influence created a strong surface convergence in the ColumbiaRiver, asis

821 Ex. 0269-000007-TSS; Ex. 0268-000001-02-TSS.

822 Ex. 0269-000031-33-TSS.

823 Ex. 0269-000033-TSS; Ex. 5923-000246-CRK .

824 Both of these bays are nursery areas for Chinook, chum, and coho salmon, and are feeding and
nursery areas for Dungeness crab and various fish. Baker Bay aso has large waterfowl concentrations. Y oungs
Bay also has large concentrations of benthic organisms. Ex. 0269-000045-TSS.

825 The Lewis and Clark National Wildlife Refuge has a number of feeding and nursery areas, including
harbor seal.

826 Elochoman Slough, which is where a state fish hatchery location, is part of this Refuge.

827 Ex. 0269-000045-TSS.
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typical. NOAA advises that, at approximately River Mile 35, some convergence of floating
surface oil is to be expected. The strength and duration of the current reversal continues from
this location all the way to the mouth of the river 82

NOAA isaware that the intrusion of saltwater from the Pacific Ocean is recognizable in
the Columbia River near River Mile 20. This saltwater intrusion creates a classical, two-layer
circulation system that is superimposed on the outflow of the river. The result isthat thereis a
strong convergence zone in the lower layer of the river, which is associated with the maximum
turbidity observed in the suspended sediment distribution. This convergent zone has the
potential to create higher concentrations of oil to move aong the bottom of the river, either as
bed load or as suspended pollutant within the deeper section of the water column.8®

Wind effects were a secondary factor in the Mobil oil spill as they influenced which
bank of the river received the most oil. Much of the wind during the first week came
predominately from the south, which led to higher concentrations of oil on the northern bank,
or Washington side of the river.8® When bends occur in the river, there is a slight tendency for
surface water to move to the outside of the curve and bottom water to move to the inside of the
curve. Floating pollutants therefore tend to accumulate on the outside curve of a river
channel .8 Subsurface oil is expected to flow at a slower rate than the floating oil in the lower
part of the Columbia estuary where the intrusion of saltwater leads to a two-layer system. Qil
in the lower part of the water column would be slowed in the last 20 miles of the river and
would exit the river system later than oil floating on the surface.8%

Oil in the water column contaminated the filters of a water intake system at one
industrial facility. Oily debris disposal was a major problem. The amount of this debris was
tremendous, yet there was only a slight amount of oil recovered.8® The problem wasn’t solved
until the State of Oregon agreed that one of its disposal sites could be used for disposal of the
debris. Bird cleaning required great quantities of clean water, which delayed operations.8
Following the spill, dataindicated that naphthalenes could be dissolved in the water 8%

Oil was chemically detected in the mouths of bottom dwelling sturgeon following the
spill. This indicates that the oil was able to mix down into the water column and into the
sediments.®% Five days after the spill, sturgeon were collected both upriver and downriver of
the spill to determine whether fish subject to the spill were impacted by aromatic hydrocarbons
from the petroleum. The sites for collecting the fish were established state Ecology sampling

828 Ex. 0269-000069-71-TSS.

829 Ex. 0269-000071-TSS.

830 Ex. 0269-000071-73-TSS; Ex. 5923-000244-CRK.
831 Ex. 0269-000073-TSS.

832 Ex. 0269-000073-75-TSS.

833 Ex. 0268-000003-TSS; Ex. 5923-000244-45-CRK.
834 Ex. 0268-000003-TSS.

835 Ex, 5923-000244-45-CRK.

836 Tr, 4097, vol. 17.
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sites that had no known previous petroleum contamination.3” Sturgeon were collected from
sites both 13 miles and 38 miles upstream from the spill, and also collected 57 miles
downstream, at a site where oil and tar balls were found throughout the water column and in
the sediment.8%¥ The sturgeon sampled downstream of the spill had significantly higher
concentrations of aromatic hydrocarbonsin their bile than the sturgeon caught upriver from the
spill.&° Bird carcasses were collected and disposed of, but the numbers of birds and the types
of species was not recorded.®*° Recovery of the spilled oil was hindered by difficult access to
the shoreline, and river current in excess of 3 knots. Some of the spilled oil was heavier than
water, and communications were hindered by difficult terrain and distance. The cleanup area
extended over 120 miles and large amounts of debris existed along many parts of the river,
making disposal of such alarge volume of contaminated material difficult.®*

These river current and tidal effects in the Columbia River are not contested. It is
noteworthy that Tesoro Savage's Facility Oil Spill Contingency Plan recognizes that tidal
influence can produce current reversals in the river and that saltwater can create a layered
circulation pattern. The Plan aso states that the flow rates during the spring and early summer
may result in the Columbia River water level being higher than the Willamette River level,
which results in the Columbia River pushing up the Willamette River until it reaches the
Multnomah Channel where they converge with the mainstream of the Columbia River.84?

Another instructive event involved the Barge E2MS 303, which was involved in the
first known instance of a large-scale release of Bakken crude oil into a navigable waterway.8*
The spill was from a double-hulled barge that had collided with a boat in February 2014.84
Barge E2M S 303 released 750-800 bbl of oil from a gash, which was swept downstream as far
as 65 miles over the next two days, and resulted in a closure of the lower Mississippi River for
two days. The low viscosity of Bakken crude oil was noted at this time. The Bakken crude oil
flowed much more like adiesel or gasoline than crude oil and it quickly spread and evaporated.
L ess than one percent (2 or 3 bbl) of the spilled oil was recovered.®*

The evaporation estimates for the E2M S 303 spill were estimated to be 40 percent after
8 hours (320 bbl), 43 percent after 24 hours (344 bbl), and 46 percent after 48 hours (368 bbl).
The dispersion caused by river turbulence and flow was not accounted for in the estimates.34

837 Ex. 5064-000001-2-TRB.

838 Ex. 5064-000004-TRB.

839 Ex. 5064-000001-TRB, Ex. 5064-000005-6-TRB; see also Ex. 5923-000245-CRK (heavy aromatics
found in the tissue of sturgeon).

840 PFT of Rice 10.

841 Ex. 0268-000002-TSS; Ex. 5923-000245-CRK .

842 Ex. 0001-002680-PCE.

843 Ex. 5215-000001-2-TRB.

844 Tr. 1847, val. 8.

85 PFT of Rice 4-5; Ex. 5215-000008-TRB, Ex. 5215-000010-TRB, Ex. 5215-000012-TRB.

846 Ex. 5215-000011-TRB.
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Because of the quick spreading and evaporation of Bakken oil, recoverable product may only
persist for four to eight hours, depending on the size of the spill .24

In September 1969, the barge Florida ran aground near West Falmouth, Massachusetts,
and spilled between 650,000 and 700,000 L of No. 2 fuel oil into Buzzards Bay. This particular
spill, and its long-term effects on the environment, has been studied because the spill location
is near an oceanographic institute and a marine biological laboratory.3*® After the barge began
to release oil, strong winds mixed the oil into the water column and drove it towards Wild
Harbor. Both the subtidal and intertidal areas of Wild Harbor were heavily oiled despite the use
of oil booms. Oil covered vegetation died within a few weeks of the spill, and animals were
highly impacted.®4°

An anaysis conducted 20 years after the Florida West Falmouth oil spill showed
elevated levels of PAHSs in both sediments and marsh animals. The persistence of the oil was
attributed to heavy contamination of the area, the depletion of oxygen from the marsh
sediments that hindered microbial degradation, and the low-energy environment that lowers the
amount of flushing and water-washing.8° The lack of oxygen in the sedimentsin particular has
permitted little or no anaerobic degradation of petroleum compounds, which contrasts with
laboratory experiments showing that anaerobic degradation of petroleum compounds can occur
at significant rates.®! The persistence of oil in wetlands is quite significant.8? “[P]etroleum
residues from the Florida spill continue to persist in Wild Harbor sediments after 30 years and
they will likely remain indefinitely.” 83

The Enbridge spill involved a pipeline that spilled dilbit into the Kalamazoo River in
2010. Although the dilbit initially floated, the evaporation of light hydrocarbons coupled with
the mixing of the oil with sediments resulted in some oil sinking. The NWACP Task Force
Report observed that: “[T]here were periods during the response when the dilbit was
simultaneously floating, submerged in the water column, and on the bottom of the river.”8*
The fast moving water of the river and the creek impeded al oil removal efforts. And because
the spill occurred at night, initial responders were unaware of the type of oil spilled or the
severity of the spill, which impaired decision-making.®®® The Enbridge spill is the largest
land-based spill inthe U.S. at close to one million gallons spilled.

The EPA conducted dredging activities through 2013 and discovered that there was il
much oil on the bottom, about 15 percent to 18 percent, which tranglates into 150,000 to

847 Ex. 5215-000013-TRB.
848 Ex. 5085-000001-TRB.
849 Ex. 5085-000001-TRB.
850 Ex. 5085-000001-TRB.
851 Ex. 5085-000001-2-TRB.
852 PET of Rice 7-8.

853 Ex. 5085-000007-TRB.
854 Ex. 3085-0016-VAN.

855 Ex. 3085-0017-VAN.
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180,000 gallons on the bottom of a million gallons spilled. Another round of dredging activity
was ordered, and about 500,000 cubic yards were removed over a40-mile stretch of river. EPA
confirmed that there is still about 160,000 gallons there, and more dredging may do more harm
than good. The dilbit is going to be there for a very long time, which is going to have ongoing
effects on the habitat. The persistence of the oil will be on the order of decades. Sturgeon live
on the top of the sediments, and have a life expectancy up to 80 or 100 years, which isalot of
long-term exposure potential for this animal 8%

The Burnaby, British Columbia, Canada spill occurred on July 24, 2007. This incident
is significant because there was an initial failure to fully shutdown the Westridge Pipeline by
the operator after it had ruptured. This was contrary to Kinder Morgan’s standard shutdown
procedure and significantly increased the amount of oil spilled.®’

The experiences from these spills demonstrate the unique nature of each spill based
upon a variety of factors. They aso show how containment and recovery efforts were
frustrated by the nature of the oil and the location of the spill. And they demonstrate the
potential damage that can occur to wildlife and the environment. The Burnaby and Enbridge
spills are instructive to the Council because they illustrate the importance of the human
element in spill response. Training and drills may not always be enough for operators to make
the correct decisions, and a lack of information can lead to responders not being aware of the
scope of the problem they face.

Summary of the Council’s Analysis of Protection of Water Quality. Many federal
and state laws were enacted following the Exxon Vadez oil spill in 1989 that expanded
protection of water quality by adding new requirements for oil handling.8® These planning
requirements provide a general framework for coordination among federal, state, and local
authorities.®® Tesoro Savage asserts that, because of the protections provided by these new
laws and the development of GRPs, a spill at the VEDT would have largely successful
response and would be effective to preserve water quality.8%°

Tesoro Savage performed a trgjectory analysis to identify where spilled oil will end up
during a 48-hour time period. However, its oil spill model was flawed. Although the Columbia
River has average current speeds from 1 to 6 knots, Tesoro Savage assumed a current speed of
1.2 knots and did not include wind speed in determining spill trgjectory, which is contradicted
by afigure in the analysis containing examples of how wind affects oil movement on water
surfaces.®! If the average speed of 2 knots had been used in the analysis, it would have shown

856 T, 4099-4101, vol. 17; Ex. 3085-0016-V AN.
857 Ex. 3085-0018-19-VAN.

858 PET of Taylor 4.

859 PFT of Taylor 5.

860 Tr, 4392-93, vol. 19.

861 Ex. 0001-002899-PCE.
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that oil would have reached the Pacific Ocean within two days. These omissions make Tesoro
Savage' s predictions that spilled oil would travel just 58 miles within 48 hours unconvincing.

Tesoro Savage's tabletop exercise to determine how well different entities involved in
oil spill response would deploy their resources in the event of a worst-case spill failed to
identify gaps in the response and concluded that adequate personnel and equipment could be
deployed in sufficient time to recover dilbit before it would weather and sink. However, Tesoro
Savage made incorrect assumptions about the ability of dilbit to float, which invalidates its
conclusions about the efficacy of the planned response. After a spill of dilbit, the rapid
evaporative losses of lighter components increases the viscosity and density of the remaining
oil and the denser remaining oil can become submerged or sink to the bottom. The Council
considers this significant because regulations and agency practice do not take into account the
unigue properties of dilbit. The NWACP Task Force Report recognized that there is “increased
recognition that current fate and effects predictive modeling does not adequately address all
aspects of the heavier Group 1V oils and more work in this areais warranted.” 862

The Council notes that Tesoro’'s tabletop exercise understates the distance oil would
travel from a spill by understating Columbia River’s current for the two spill scenarios and it
failed to consider the unique properties of dilbit, which minimizes the expected spread of ail. It
fails to address the likely impacts on habitats and species, and also understates the required
responses. Therefore, this exercise has limited persuasive or planning value.

There are limitations on the ability to model, track, locate, and recover submerged oil
because of limited data and observations, and also the unsuitability of available techniques for
oil spill response. Few technologies are available or effective for containing and recovering
subsurface oil and most can only work in very limited environmental conditions. GRPs have
not been developed for most of the rail corridors through which the crude oil railcars will
transit, and there are gaps in GRP availability for marine aress.

Lack of relevant information to responders is another problem. Tesoro Savage failed to
take into account the fact that the current placarding system for railcars does not provide
meaningful assistance. Critica information such as the specific oil involved in a spill is often
not provided to first responders in a timely manner. Material safety data sheets are usually
generically written and do not provide information about a spilled oil’s chemical composition,
density after weathering, or adhesion properties. This information is particularly important for
dilbit because different diluents vary in ways that strongly affect the behavior of the spilled oil,
which dictates the appropriate response strategies. Dilbit may combine with particles in the
water column, submerge, and then remain in suspension or sink. Both dilbit and weathered
dilbit are more likely to have increased persistence in the environment than current commonly
transported crude oils and it is much more strongly adhesive than light or medium crude ails.
Adhered oil will pose a specia threat of fouling habitat and wildlife because it more quickly
weathers into a viscous sticky residue. For these reasons and the failure to consider factors

82 Ex. 3085-0059-VAN.
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such as the inadequate information provided to responders there are serious flaws in Tesoro
Savage's spill planning.

Experiences from actual oil spills demonstrates the potential for oil to sink and the
difficulties encountered in recovery efforts, and they illustrate how oil spills impact the
environment. In the Mobil Qil spill even though cleanup efforts began immediately, much of
the oil escaped, and much of it became incorporated into the water column and riverbed
sediments, posing a much greater risk to natural resources than would have been the case if ail
impacts had been restricted to surface contamination. The Barge E2M S 303 spill in 2013 was a
large-scale release of Bakken crude oil in a navigable waterway from a double-hulled barge
that had collided with a boat and released 750-800 bbl of oil. The oil was swept downstream as
far as 65 miles over the next two days, and resulted in a closure of the lower Mississippi River
for two days. Less than one percent (2 or 3 bbl) of the spilled oil was recovered. The Enbridge
illustrated the way spilled dilbit can behave. Although it initially floated, the evaporation of
light hydrocarbons coupled with the mixing of oil with sediments caused simultaneous floating
and sinking oil that submerged into the water column and ended up sinking to the bottom of
the Kalamazoo River. The fast moving water of the river impeded oil removal efforts and
because the spill occurred at night, initial responders were unaware of the type of oil spilled or
the severity of the spill. The EPA conducted dredging activities and discovered that large
amounts of oil remained on the bottom. After more dredging occurred over a 40-mile stretch of
river, about 160,000 gallons remained, which will have ongoing effects to the habitat for
decades. The Council considers these actual experiences with oil spills more instructive about
what would happen with an oil spill into the Columbia River or other waters than Tesoro
Savage' s flawed modeling.

The shortcomings in Tesoro Savage's predictive modeling, its failure to take into
account all relevant factors in making predictions about the effects of different kinds of oil, and
situations in which oil spills occur, including the experiential value of past oil spill incidents,
demonstrates the impact to the public interest of oil spill management and planning. The
Council therefore moves thistopic to its balancing analysisin Section V.

2. Protection of Wetlands

Tesoro Savage's Argument about the Applicability of WAC 463-62-050. Tesoro
Savage contends that WAC 463-62-050 sets the decisional standard for the Council’s current
consideration of wetlands impacts and limits the Council’ s decisional analysis in this Order 8%
WAC 463-62-050 states that with regard to site certification agreements:

(1) The council’s intent is to achieve no net loss of wetland areas. Wetland
impacts shall be avoided wherever possible. Where impacts cannot be avoided,
the applicant shall be required to take one or more of the following actions (in
the following order of preference): Restore wetlands on upland sites that were

863 Applicant Post-Hr’ g Br. 44-45.
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formerly wetlands; create wetlands on disturbed upland sites; enhance
significantly degraded wetlands; and preserve high-quality wetlands that are
under imminent threat.

(2) Wetland mitigation actions proposed to compensate for project impacts shall
not result in a net loss of wetland area except when the lost wetland area
provides minimal functions and the mitigation action(s) will clearly result in a
significant net gain in wetland functions as determined by a site-specific
function assessment.

As discussed elsewhere in this Order, WAC 463-62-050 does not apply to the Council’s
present analysis but only to the terms of site certification agreements for projects that have
been approved by the Governor. The Council will nonetheless consider whether Tesoro Savage
has demonstrated compliance with thisrule.

Tesoro Savage contends that the scope of the rule is limited to the general footprint of
the VEDT itself and that Tesoro Savage is in compliance because no on-site wetlands will be
filled and three wetlands in the vicinity will not be affected by the VEDT's routine
operations.®®* Tesoro Savage also contends that non-routine spills are not covered by this rule
but instead are addressed by other spill prevention and response measures.®®®

Tesoro Savage' s reading of the rule isincorrect. The rule makes no distinction between
wetland impacts resulting from normal facility operations and wetland impacts resulting from
an abnormal event like an oil spill. In al situations, the Council’s intent is to achieve no net
loss of wetlands. In all situations, wetland impacts are to be avoided whenever possible and, if
they cannot be avoided, the impacts must be corrected by restoration, replacement, or
preservation of threatened wetlands. Wetland mitigation actions must compensate for impacts
without resulting in a net loss of wetland area (unless the lost wetland was of low vaue), and
must result in anet gain of wetland functions. Nowhere does the rule default to other processes
such as oil spill prevention and response measures to fully address wetland impacts.

Tesoro Savage has not attempted to demonstrate how it would address wetland
mitigation if oil spills associated with the facility impact wetlands or how Tesoro Savage
would comply with this rule. The Council thus concludes that Tesoro Savage has not met its
burden of demonstrating compliance with thisrule.

Definition of wetlands. Oil spilled into the Columbia River has the potential to cause
long-term damage to unique habitat as well as to fish and animal life. In general, marshes are
wetlands that are inundated with water for extended periods of time or on a regular basis.
Marsh plants have adaptions that allow them to grow in waterlogged soils.®® On the West

864 Applicant Post-Hr’ g Br. 45.
865 Applicant Post-Hr’ g Br. 45.
866 Ex, 0277-000009-TSS.
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Coast, extensive tidal freshwater marshes are only found in the Columbia River, Puget Sound,
and the San Francisco Bay Delta.®®’

Biological benefits of tidal freshwater marshes. Tida freshwater marshes support a
diverse community of emergent grasses, sedges, rushes, and herbaceous flowering plants.
Because these marshes contain such a wide diversity of habitats and plant communities, they
support many species of birds, mammals, reptiles, amphibians, fish, and invertebrates. Tidal
freshwater marshes are used by more birds for breeding, nesting, rearing, and feeding than any
other type of marsh. Numerous species of fish likewise use these marshes for breeding,
spawning, and nursery grounds, including anadromous fish such as salmon.8®8 Tidal freshwater
marshes can experience significant tidal ranges, often of a greater amplitude than the tides
found at the mouth of ariver because of the constriction of the water as it movesinland.®%®

How and when oil impacts wetlands. Oil type is one of the mgjor factors determining
impacts on marshes. Heavy refined oils and most crude oils affect marshes by physica
smothering of leaves and soils. The weathering and emulsification of the oil prior to it reaching
land reduces the oil’s toxicity. The extent of oiling of the vegetation is a key factor. If only
parts of the leaves receive oil, the marshes often can expect to recover within one growing
season. Exposure to waves and currents that speed oil removal is another key factor.8° Spills
in confined waterways, where the oil does not have an opportunity to spread out and strands on
the shoreline quickly, have the greatest risk of impact.®”* Crude oils can have acute, short-term
toxicity if relatively fresh oil comes in contact with the plants and most of the plant surface is
covered by 0il.82 Marshes are likely to become oiled following an oil spill when the spill
threatens a shoreline because marshes are located in the upper intertidal zone where the ail
usually strands. It is difficult to summarize the impacts of crude oils on marshes because of the
range of spill conditions and the importance of other factors.8”

If oiling occurs during the fall or winter when the plants are in senescence, the recovery
period is likely to be relatively short (one or two growing seasons).8’* Plants are very
physiologicaly active when they are growing. If oil interrupts these physiological functions,
more stress is placed on the plants and plant health may suffer. Damage to the stomata of the
leaves can reduce transpiration, which can lead to overheating and death of aboveground
vegetation. Oil coating can also reduce oxygen transport to the roots, which can kill the
below-ground vegetation. Oil can also reduce photosynthetic rates, which can slow plant
growth and affect its survival .8

867 Ex. 0277-000013-TSS.
868 Ex. 0277-000014-TSS.
869 Ex. 0277-000013-TSS.
870 Ex. 0277-000022-TSS.
871 Ex. 0277-000026-TSS.
872 Ex. 0277-000027-TSS, Ex. 0277-000039-TSS.
873 Ex. 0277-000039-TSS.
874 Ex. 0277-000030-TSS.
875 Ex. 0277-000036-TSS.
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Impacts of oiling are more persistent when the oil penetrates into marsh soils.8’® Marsh
plants have variable degrees of tolerance to oil being present in soils. Manual or mechanical
treatment in oiled marshes actually increases the risk of mixing oil into the marsh soils®”’
Sometimes treatment will result in more rapid recovery to a marsh, and sometimes treatment
will work to slow the recovery.8® Qil spillsinto the marsh interior are likely to result in thicker
oil residues and greater impacts because of the lack of weathering prior to the oil reaching the
marsh, and slower natural removal rates. This type of spill often requires intensive work to
remove the oil 87°

Impacts and effectiveness of cleanup of oil in a wetland. Mechanical containment
and collection of oil spilled on the water through the use of booms and skimmers are the
primary initial clean-up methods. Numerous factors may limit the effectiveness of mechanical
recovery. Mechanical recovery rates greater than 20 percent are rare.®% Booms are particularly
hard to keep in place along shorelines that are exposed to waves and currents.®8!

Manua removal involves the use of hand tools and manual labor to remove any oiled
debris and the thick accumulations of viscous oil from the surface of the marsh. Work in soft
sediments and in vegetated areas requires the use of walking boards to prevent damage from
trampling, athough trampling is very hard to avoid and often causes long-lasting damage. This
is mostly due to the activity driving oil deep within the soils and the damaging of vegetation.882
The strongest justification given for cutting vegetation manually is for the protection of
wildlife.%8 The marsh fringe is an important zone that is used by fish, invertebrates, and birds,
so there are ecological benefits for removing oil as a contact hazard as opposed to the survival
of vegetation.#¥* Based on a study of 19 spills, researchers found that cutting vegetation
intensified harm 79 percent of the time. Cutting has not been used very often recently because
of such study results. Marsh cutting that has produced positive effects has aimost always
involved a spill of heavy fuel oil or heavy crude oil where the oil was a thick, emulsified
mousse.88

Flushing can be used to push stranded oil into the water where it can be collected so
long as the oil is not too viscous to be mobilized by the flushing.8% Flushing is difficult
because it is pushing aliquid on aliquid surface, and the water surface is flat. It requires large
volumes of water of the same salinity as in the treatment area, and it must be applied at low

876 Ex. 0277-000040-TSS.
877 Ex. 0277-000031-TSS.
878 Ex. 0277-000040-TSS.
879 Ex. 0277-000040-TSS.
80 Ex. 0277-000049-TSS.
81 Ex. 0277-000053-TSS.
82 Ex. 0277-000055-TSS.
883 Ex. 0277-000060-TSS.
84 Ex. 0277-000067-TSS.
85 Ex. 0277-000063-TSS.
886 Ex. 0277-000065-TSS.
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pressure. Flushing operations need to take tidal currents and wind into account. Flushing
should be done on a falling tide and the wind should not be pushing any released oil back to
the shoreline.88” Marshes that are severely impacted by either oiling or response operations
may be more susceptible to habitat |oss due to enhanced erosion during the time it takes for the
vegetation to naturally recover. Restoration actions may be necessary as part of aresponse.8

Tesoro Savage's expert witness, Greg Challenger, recognized that the impacts to
wetlands vary depending on the level of oiling and the response actions. He stated that
recovery of less than five years is typical for wetlands and marshes in most instances when
good response decisions have been undertaken.®8 As the Council has observed throughout this
Order, important information may not always be available to first responders to allow them to
make the correct decision.

Oil spills have left unsafe chemical concentrations in wetlands. The Deepwater Horizon
spill into the Gulf of Mexico from April 20 to July 15, 2010, released an estimated
4.9 million bbl of South Louisiana crude oil. Most of the heavily and moderately oiled areas
were in Louisiana. Oil cleanup occurred on 8.9 percent of the oiled marsh shoreline. Three
years after the spill, wetland soil samples from three different estuaries were collected to
examine the changing composition of the oily residues in the coastal marshes and to examine
biodegradation and weathering of the oil. The study found PAH levels were 374 times the
baseline levels. PAHs include such compounds as benzene and naphthal ene.®® Some PAHSs are
carcinogenic and also may cause genetic mutations. The concentration of PAHs were at levels
that affect the reproduction and growth of resident fish.2%* Concentrations of the 43 PAH
compounds examined in the study remained fairly stable, and five of them, including
naphthalene, increased.®®> The legacy of the PAHSs in the marsh ecosystem appears to be a
continuing stressor on the emergent plants, which has a cascading effect on the ecosystem’s
structure and function. The study also found shoreline erosion was accelerated and insect
communities were depressed.® The study found that it may take many decades for PAHSs to
reach baseline levels if no additional oiling occurs.®®* More sensitive environments such as
wetlands or sandy tidelands take longer to recover, especidly if they are located in quiet areas
that are not exposed to weather.8%

In some sediments, many years after an oil spill, the weathering status of the oil is the
same as 10 to 15 days after the oil spill because there is no oxygen in the sediments. Because

887 Ex. 0277-000064-65-TSS.

888 Ex, 0277-000078-TSS.

89 PFT of Challenger 18.

8% Naphthalene is a known insecticide. Ex. 5098-000001-4-TRB.
891 Ex. 5098-000001-02-TRB.

892 Ex. 5098-000005-7-TRB.

8% Ex. 5098-000001-TRB.

8% Ex. 5098-000001-02-TRB.

8% Tr, 4086-87, vol. 17.
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the soil is anaerobic, microbes do not have access to the oil to degrade it.8% After the Exxon
Valdez spill, embryo mortality studies were conducted in streams that had been oiled, and they
were surprisingly high, even after year four. Studies confirmed that there is still oil in the
streambanks. A study using dye confirmed that oil can move from the bank down into salmon
redds (individual salmon spawning places).8 For toxicity studies, the PAH levels were
lowered down into parts per billion and an exposure time of several months was used because
that is how long pink salmon incubate in the ground. An exposure of 18 parts per billion of
PAH resulted in a 40 percent decline in adult returns. An exposure of 5 parts per billion
resulted in a 20 percent decline in adult returns.8%®

Summary of the Council’s Analysis of Wetland Impacts. The Council believes that
the impact on wetlands from an oil spill can be significant. Wetlands support a wide diversity
of habitats and plant communities that support many species of birds, mammals, reptiles,
amphibians, fish, and invertebrates.

Oil spilled in the Columbia River has the potential to damage wetlands. Most crude oils
affect wetlands by physical smothering of leaves and soils. Wetlands are likely to become oiled
after a spill because wetlands are located in the upper intertidal zone where oil usually strands.

As discussed in the Council’ s discussion of water quality, because of the deficienciesin
Tesoro Savage's trgjectory anaysis and tabletop exercise, it is difficult to determine the
potential geographic scope of wetland impacts or the capability of responders to address a spill.
This is particularly true with regard to dilbit. Booms and skimmers are the primary initial
clean-up methods but recovery rates greater than 20 percent are rare. Manual removal involves
work in soft sediments and trampling is very hard to avoid and often causes long-lasting
damage. Flushing can be used to push some stranded oil into the water where it can be
collected but doing so is difficult and requires large volumes of water. As the Council has
observed throughout this Order, important information may not always be available to first
responders to allow them to make correct decisions.

Qil spills have left unsafe chemical concentrations in wetlands as demonstrated by
results after the Deepwater Horizon spill where, 3 years after the spill, PAH levels were 374
times the baseline levels, a level that affects fish reproduction and growth. The legacy is
continuing stress on emergent plants, which affects the ecosystem’s structure and function.
Shoreline erosion was accelerated and insect communities were depressed. It may take many
decades for PAHSs to reach baseline levels if no additional oiling occurs. After the Exxon
Valdez spill, embryo mortalities remained high, even after year four and there is still oil in the
streambanks. That oil can move from the bank down into salmon redds (individual salmon
spawning places) and significantly impact mortality.

896 Tr. 4074, vol. 17.
897 Tr, 40809, vol. 17.
8%8 Tr. 4089-91, vol. 17.
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Wetlands impacted by oiling or response operations may also be more susceptible to
habitat loss due to enhanced erosion during the time it takes for the vegetation to naturally
recover. Restoration actions may be necessary as part of aresponse.

The Council cannot find, based on the evidence presented, that the restoration of
wetlandsis feasible in the event of alarge spill.

Based on this evidence, the Council believes that potential wetland impacts may create
an impact on the public interest and moves thistopic into its balancing analysis in Section 1V.

3. Biological and Ecological | mpacts of Oil Spills

Among itsrich biological resources, Washington’s fish species play acritical rolein the
economic and cultural life of the people of the state. In particular, the salmon is of iconic
importance to Washington’s various cultural communities, especially its tribal peoples. In
Washington, salmon has historic and cultural value far beyond its economic vaue in the
marketplace and as a food source. Salmon is very much treasured as part of the state’s identity
and history.®® Biologically, the Columbia River is habitat for a rich diversity of species,
including salmon and other endangered and threatened fish. Therefore, the health of theriver is
of critical importance in the Council’ s task of balancing the considerations involved in energy
facility siting. It isimportant that the ecology of Washington’s unigue riverine environment not
be damaged and that the Columbia River, in particular, remains as healthy and productive as
possible.

Tesoro Savage contends that it has met its burden with regard to fish and wildlife
impacts by demonstrating compliance with WAC 463-62-040,%®° which states:

The council’s intent is to achieve no net loss of habitat functions and values by
maintaining the functions and values of fish and wildlife habitat in the areas
impacted by energy development.

(1) The council encourages applicants to select sites that avoid impacts to any
species on federal or state lists of endangered or threatened species or to priority
species and habitats.

(2) Standards.
(a) An applicant must demonstrate no net loss of fish and wildlife habitat
function and value.
(b) Restoration and enhancement are preferred over creation of habitats
due to the difficulty in successfully creating habitat.

89 PET of Ellis 4; Ex. 5022-000001-192-TRB.
900 Applicant Post-Hr’ g Br. 36.
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(c) Mitigation credits and debits shall be based on a scientifically valid
measure of habitat function, value, and area.

(d) The ratios of replacement habitat to impacted habitat shall be greater
than 1:1 to compensate for temporal 1osses, uncertainty of performance,
and differencesin functions and values.

(e) Wetlands shall be replaced at ratios following the wetland standard
established by the council in WAC 463-62-050.

(f) Fish and wildlife surveys shall be conducted during all seasons of the
year to determine breeding, summer, winter, migratory usage, and
habitat condition of the site.

As discussed elsewhere in this Order, WAC 463-62 does not apply to the Council’s
present evaluation of Tesoro Savage's ASC but the Council will nonetheless evaluate Tesoro
Savage' s contention.

Tesoro Savage first focuses its argument on the VEDT site, emphasizing that the siteis
industrial and largely devoid of vegetation and native species.®®* Tesoro Savage is correct
about what is present on the site but the Council’ s rule does not limit its requirements to fish
and wildlife impacts within the specific footprint of a facility site. To the contrary, the rule
describes the Council’s intent to maintain fish and wildlife habit and values “in the areas
impacted by energy development,”% i.e., regardless of whether those impacts are within a
facility footprint or elsewhere.

Tesoro Savage next suggests that in the event of a spill, the existing oil spill planning
and prevention regulatory regimes are adequate to minimize the adverse effects of the spill %%
Tesoro Savage asserts that the regulatory regime requires the VEDT to be prepared for a
worst-case spill (380,000 barrels) and that the probability of a spill this size is low.%* As
discussed elsewhere in this Order, existing oil spill planning and prevention regimes do not
take the properties of dilbit into account. Cleanup technology may not work in some situations
and may arrive too late to prevent impacts. The rule is clear that applicants are to select sites
that avoid impacts to endangered, threatened, or priority species and, as this Order concludes,
the choice of this particular site for the VEDT is ill-advised because of the potentia for oil
spills, fires, and explosions that could impact fish and wildlife resources. The rule also requires
1:1 mitigation for impacted habitat, which, as this Order points out elsewhere, is unlikely to be
possible for large oil spills. Finally, the rule requires Tesoro Savage to demonstrate no net 1oss
of fish and wildlife habitat, which this Order concludes that Tesoro Savage has not done.

As aresult, even if WAC 463-62-040 applied to the Council’s current analysis, Tesoro
Savage has not demonstrated compliance.

9L Applicant Post-Hr’ g Br. 36-37.
02 \WAC 463-62-040.

903 Applicant Post-Hr’ g Br. 38-39.
904 Applicant Post-Hr’ g Br. 37.
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a. Salmon

Salmon life cycles. Because salmon are anadromous, they exist in the Columbia River
in various phases of their life cycle. Therefore, they utilize different portions of the river during
their life cycle. An oil spill during a smolt migration could have severe consegquences to all
populations of salmon and steelhead in Washington, Idaho, and Oregon.®® Juvenile early life
stages of fish are more susceptible to toxic effects. Most salmonid spawning is done up in the
tributaries or the upriver main stem, although some spawning exists near Sauvie Island.®® As
the Council noted elsewhere in this Order, Upper Columbia Spring Chinook are listed as an
endangered species because of their very small numbers. These fish also have very narrow
timing window in that most of the fish pass through Bonneville Dam and other projectsin just
a couple of weeks. It is possible that an oil spill at the time this group of fish is migrating
would in fact have an impact on the whole population of these fish.%’

Geographic impacts of spilled oil can be widespread. Red life experience with the
Mobil Oil spill demonstrates that a spill can contaminate many miles of river in a short period
of time because of river current.

Crude oil can persist in the environment. The time it takes for oil to be transported
downstream is sufficient time to impact embryos and other tiny organisms in the water column.
Once habitat is contaminated, the persistence in shorelines, particularly wetlands is significant.
For example, the oil in wetlands contaminated from the Florida spill at West Falmouth,
Massachusetts, has persisted more than three decades. Oil from the Exxon Valdez spill
continues to persist in contaminated beaches after 25 years.®® Once oil isin the water column,
cleanup operations will do little or nothing to protect exposed aquatic organisms.>®

Early exposure to oil produces life-threatening impactsto fish. Stanley Rice, Ph.D.,
is a biologist with extensive experience studying the effects of oil spills on fish species at
NOAA. Oil exposure to early-life stages of salmon causes life-threatening impacts. Oil may
disappear from the surface and no longer be subject to evaporation, but mixed into the water
column by the current and available to organisms. “Disappearance from the surface does not
tranglate to disappearance from the river ecosystem.”®° Qil can persist for decades below the
surface, particularly in wetlands. Similarly, the effects of oil can last for decades, particularly
in long-lived species such as sturgeon.®! Limiting the discussion of effects to areas where oil
is reported as present at a thickness of .05 mm is flawed because it will only show acute
toxicity impacts to species, and relate primarily to birds, marine mammals, and certain

%5 PET of Penney 5-6.

906 T, 1922-23, vol. 8.

%07 Tr, 3801-02, 3812-13, vol. 16.

%8 PFT of Rice 7-8.

99 PFT of Rice 9.

910 PFT of Rice 7 (example omitted).
911 PFT of Rice 18.
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shoreline habitats.®*? Sub-lethal effects from exposure to oil can be misleading because they
often can result in death to an organism.%3

Dilbit causes cardio toxic effects in juvenile salmon. Dilbit exposure to juvenile
salmon can impact their viability. A study was conducted to examine the sensitivity of early
life-stage salmon to dilbit and its specific cardio toxic effects, which were unknown at the time
of the study. The study exposed sockeye salmon parr®* to the water-soluble fraction of dilbit
for one-week and four-week periods.®® Like other crude oils, dilbit contains numerous
chemicals that are known to be toxic to fish, such as naphthenic acids (NA), PAH, and
metals.%!® Oil and PAH can induce cardiotoxicity in embryonic fish, such as pericardia edema,
heart malformations, and reduced heart rate, which can reduce future aerobic performance.
Seaward migrations to the ocean are very rapid and active once the juvenile sockeye reach the
smolt stage. After spending up to four years maturing in the ocean, mature fish return to their
natal spawning grounds to reproduce before dying. Cardiovascular performance is critical to
fish during the up-stream migration.®*’

One study tested the hypothesis that juvenile sockeye salmon exposed to sub-lethal and
environmentally relevant concentrations of dissolved contaminants from dilbit would
experience performance-impairing cardiotoxicity.®® Exposure durations of one week and four
weeks at relatively low contaminant levels were used to simulate what might occur following a
pipeline failure near a lake. The timeframes were chosen in recognition of the challenges of
cleaning-up after a dilbit spill and the resulting potential for extended environmenta
contamination.*® The study demonstrated that sockeye are sensitive to the water-soluble
fraction of dilbit. Biomarkers were induced in both the liver and heart depending on the
concentration exposure. Cardiac remodeling (alteration in the heart structure) was induced by
exposure to the water-soluble fraction of dilbit, resulting in fewer myocytes (muscles cells) in
the fish heart muscle. As a result, swimming performance was impaired in four weeks. In this
way, cardiac sensitivity to dilbit exposure could directly impact sockeye migratory success.%°

Critica swimming speed was reduced in juvenile Pacific herring in a study testing
exposure to total dissolved PAH from Alaska North Slope crude oil. Similarly, juvenile mahi-
mahi displayed reduced critical swimming speed after exposure to total dissolved PAH from

%2 PFT of Rice 5-6.

913 PFT of Rice 11-12.

914 The parr stage of juvenile salmon is between the fry and smolt stages. Parr have developed a pattern
of spots and vertical bars for camouflage and are large enough to feed on small invertebrates in the river. Parr
have not yet undergone the physiological process that allows them to transition to saltwater.

915 Ex. 5332-000003-TRB.

916 Ex. 5332-000005-TRB.

917 Ex. 5332-000004-TRB.

918 Ex. 5332-000005-TRB.

919 Ex. 5332-000005-06-TRB.

920 Ex. 5332-000003-TRB.
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Deepwater Horizon oil %2t Impairment of swimming performance can reduce a fish’'s ability to
capture prey and escape fish species.%?

Exposure to oil causes elevated mortality for years after exposure. Pink salmon
exposed to the Exxon Valdez spill experienced el evated mortality rates for four years after the
oil spill. More importantly, gametes”?® taken from surviving salmon that returned to
contaminated streams produced offspring with lower survival rates than gametes taken from
salmon that returned to uncontaminated streams. The reduced reproductive ability of the
exposed fish may have resulted from genetic damage or impaired gonad development.®** The
salmon that were exposed to the spill experienced elevated mortality rates for four years after
the Exxon Vadez ail spill. Some long-term effects following the Exxon Valdez spill have been
startling. For example, two pods of killer whales lost 40 percent of their population in
approximately a year. In one pod, there are no more reproductive females left, so this pod is on
the route to extinction.%?

Natural resource impacts elsewhere are instructive. The impacts to the ecosystem-scale
crash of the herring fishery in Prince William Sound several years following the Exxon Valdez
spill suggested that fish species may have experienced a form of delayed mortality that went
undetected in early toxicity assessment studies.%?® To test this theory, salmon and herring
embryos were exposed to water-soluble components of Alaska North Slope crude oil
(ANSCO) beginning shortly after fertilization and ending after key steps of early heart
development. Only low levels of visibly malformed embryos were evident in hatched fish.%’
Oil exposure reduced the growth rate for juvenile pink salmon.®28 Critical swimming speed was
reduced for both the pink salmon and the herring, which was not entirely explained by
differences in fish size.%° In addition to decreased swimming performance, the embryonic
exposure affected the shape of the juvenile fish hearts.®*° The study indicated that embryonic
exposure to very low levels of crude oil caused permanent structural and functional changes to
the fish hearts. These development defects lead to reduced cardiorespiratory performance much
later in the juvenile fish. Thus, crude oil exposure was shown to lead to irreversible
impairment. The impacts of the Exxon Vadez oil spill on nearshore spawning fish populations
are likely to have been considerably underestimated.®3!

921 Ex. 5332-000005-TRB.

922 Ex. 5332-000015-TRB.

923 A mature sexual reproductive cell, as a sperm or egg that unites with another cell to form a new
organism.

924 Ex. 5040-000002-TRB.

925 Tr. 4078-79, vol. 17.

926 Ex. 5045-000001-TRB, Ex. 5045-000009-TRB.

927 Ex. 5045-000002-TRB.

928 Ex. 5045-000003-TRB.

929 Ex. 5045-000003-5-TRB.

930 Ex. 5045-000005-TRB.

%1 Ex. 5045-000009-TRB.
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Oil can impact multiple generations. In an extensive study, pink salmon were
exposed as embryos to oil under laboratory conditions similar to the Exxon Valdez spill.%?
These fish were then released into the wild environment.®*® The study results showed that
exposure to low concentrations of PAH even in the low parts per billion resulted in reduced
growth and marine survival. This demonstrated that the immediate effects of an oil spill in one
generation of fish may combine with delayed effects in another generation to increase the
overal impact on the population. The acute and chronic toxicity assays that are performed in
most studies are performed over too short a time period and inaccurately portray the lowest
concentrations that can impair exposed organisms. Fish populations whose natal habitats are
contaminated with PAHs at low ppb levels can expect a combination of effects of mortality
during exposure, reduced survivorship after exposure, and reduced reproductive output from
mature adults, which is a cause for concern.%*

Temporal considerations and population effects. Gregory Challenger was asked
whether he agreed that, in the event of an oil spill, out-migrant juvenile smolts would be
exposed for just five days and adult fish for no more than a month. Mr. Challenger agreed that
this was a reasonable, even conservative, estimate of the maximum amount of time that either
juvenile or adult salmon would be exposed to crude oil released into the water.®® On the other
hand, Dr. Rice explained that there are two halves of the risk equation as it relates to exposure
and environmental sensitivity. He disagreed that the effects of an oil spill on fish would be a
temporary phenomenon. Dr. Rice cautioned that oil spills are classic “low probability/high
consequence” events that require careful assessment of the risk of exposure as well as the
resulting consequences to species and habitats. The overall risk is confounded when either half
of the equation is under-represented. Dr. Rice said that any risk evaluation must address the
temporal, or considerations of time. Evaluations of both exposure and sensitivity risk must
adequately portray the both short and long term effects of an exposure to a contaminant such as
crude oil. Since spilled oil can persist for years in some contaminated habitats, affected species
can suffer long lasting impacts.®®

92 Four to five months following the Exxon Valdez spill, pink salmon returned to Prince William Sound
to spawn in oil-contaminated streams. At the time, streambed gravels contained relatively little oil, but there were
large deposits of oil found on the stream banks. It appears that incoming tides forced interstitial water up through
oil-contaminated gravels. Through that means, PAHSs that were dissolved in the interstitial water were delivered to
the eggs as the tide ebbed. In the study, eggs were incubated to embryos in water contaminated with PAHS
derived from oil whose composition was consistent with oil that washed on to the beaches of Prince William
Sound. The more volatile components of the oil were removed from the oil to achieve this consistency. The oil
was never replenished during the exposure period. The PAH concentrations decreased as the oil on the gravel
wesathered. Ex. 5040-000002-03-TRB, Ex. 5040-000005-TRB.

933 Ex. 5040-000002-TRB.

934 Ex. 5040-000008-10-TRB; PFT of Rice 10-14.

95 7Tr. 1923, val. 8.

936 PFT of Rice 3.
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Mr. Challenger’s opinion was that there is very little evidence, if any, on the issue of
population level effects on fish when fish embryos are exposed to PAHs.% Citing the Oil
Pollution Act, he stated that exposure is not injury.®® He said that, if a spill affects an area, the
spill may have a meaningful local effect such as an entire wetland, but he felt there is no
conclusive evidence of population level effects®® Referring to Dr. Rice's testimony,
Mr. Challenger’s opinion was that, although there are impacts on early life stages of fish from
low-level exposure to ail, it does not mean this level of exposure would have a significant
impact on afish population.®*

In response, Dr. Rice cited studies demonstrating that sub-lethal exposure of toxic
substances in fish during the embryonic stage has significant consequences on the devel opment
of the fish. Sub-lethal effects eventually will lead to increased predation on the exposed fish,
resulting in poorer chances of survival. Heart damage and decreased function were found in
juvenile fish up to nine months after being exposed to low parts per billion of PAH.%* One
example of a negative effect from oil exposure is that the heart rate of exposed embryos was
much slower than fish embryos not exposed to oil. Another is that studied juveniles exposed to
oil did not swim as well as control fish.®*? Slow swimming performance makes it more difficult
for exposed fish to avoid predators, and impacts the ability of exposed fish to be successful
predators themselves and thus survive through their life cycle. Dr. Rice explained that “[s]low
swimming performance will make it difficult to be a successful predator, and more difficult to
avoid predation. This is an example of how sub-lethal effects are actually lethal to a
population.” %+

Summary of the Council’s Analysis of Impacts on Salmon. As a habitat of a rich
diversity of species, the health of the Columbia River is criticaly important to the Council’s
balancing test. The geographic impacts of spilled oil can be widespread. While oil travels
downstream is has sufficient time to impact embryos and other tiny organisms. Qil in the
environment can persist in shorelands and wetlands, sometimes for decades. Cleanup
operations do little or nothing to protect exposed aquatic organisms.

Upper Columbia Spring Chinook are an endangered species because of their very small
numbers. They have a very narrow timing window in that most of the fish pass through
Bonneville Dam and other projects in just a couple of weeks. It is possible that an oil spill at
the time this group of fish is migrating would impact the whole population. Oil exposure to
early-life stages of salmon has life-threatening impacts. Oil can cause elevated mortality for
years after exposure.

%7 Tr, 1925, vol. 8.
%8 Tr, 1919, vol. 8.
939 Tr, 1925-27, vol. 8.
940 Ty, 1928, vol. 8.
%1 PFT of Rice 10-18.
92 PFT of Rice 17.
93 PFT of Rice 18.
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Mortality is increased in not only the fish that were directly exposed but also in their
offspring. Thisis a population level effect. In individual animals, effects can last for years and
in doing so, can affect their ability to survive and reproduce. For example, elevated salmon
mortality rates after the Exxon Vadez oil spill resulted in two pods of killer whales losing
40 percent of their population in about a year, leaving one pod with no reproductive females.

The effects of oil can last for decades, particularly in long-lived species such as
sturgeon. Both toxic and sub-lethal effects can lead to death of the organism. Impacts caused
by dilbit include cardio toxic effects in embryonic fish, such as pericardial edema, heart
malformations, and reduced heart rate, which can reduce future aerobic performance and
swimming ability, which can impact the ability to migrate and capture prey. These sub-lethal
effects eventually will lead to increased predation and poorer chances of survival and can be
lethal to a population.

These impacts are appropriate for consideration in the Council’ s balancing analysis and
the Council therefore moves this topic into Section 1V.

b. VOC and PAH Risksto First Responders and the Public

Beginning immediately after an oil spill, the lighter, volatile compounds begin to
evaporate, which may present health and explosion hazards.®* After a spill, about 50 percent
of Bakken crude and about 20 percent of dilbit will evaporate.®* Evaporating volatile organic
compounds (VOCs) create a safety concern for first responders and the public.%*® Bakken oil
poses an additional risk because it contains high levels of PAHs in the naphthalene to
phenanthrene range, which can dissolve in the water column and cause toxic effects.%’

Summary of the Council’s Analysis of Risks to First Responders. Based on this
record, the Council concludes that VOCs and PAHSs evaporating from spilled oil pose arisk to
first responders and the public, and moves this topic into its balancing analysisin Section V.

C. Recovery and the Fishing Economy

Economic Impacts from a Spill on the Lower Columbia River. Eric English, Ph.D.
is an economist specializing in natura resource issues. Dr. English looked at the potential
economic impacts to commercial and recreationa fishing from an oil spill on the lower
Columbia River. He assumed that a tanker accident near Vancouver released 8 million gallons
of Bakken crude ail into the river. His conclusions were based on information about recent
levels of fishing activity obtained by the Washington and Oregon Departments of Fish and
Wildlife, information from public reports evaluating the impacts to fishing from past spillsin

944 Ex. 5515-000188-CRK.
945 Tr. 4404, vol. 19.

946 Tr, 1846-47, vol. 8.

947 Ex. 5215-000012-13-TRB.
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the United States, and other publicly available sources.®® Dr. English also assumed that, given
the large amount of the release being considered, it is likely that both commercial and
recreational fishing would be closed for afull six-month period.**

Dr. English estimated the lost revenue from commercia landings to be $4.7 million.
This measured the economic losses to commercial fisherman. He noted that losses may
continue even after afishery is reopened due to public perceptions about the fish that would be
harvested from the river. He estimated the decline in expenditures by recreational anglersto be
$14.4 million. This measures the potential impacts to the local business economy such as less
activity at bait shops and marinas. Finally, Dr. English estimated the decline in the value of
recreational fishing to be $17.8 million. This figure is the monetary quantification of lost
enjoyment by recreational anglers whose experience is degraded or reduced in quality because
of the spill. The estimates only included impacts on the lower Columbia River and did not
include impacts from oil leaving the mouth of the river. Each of the estimated losses utilizes
different concepts, and the values should not be added together.®® Mr. Challenger did not
disagree with Eric English’s conclusions on lost revenues to commercial fishers and a decline
in expenditures by recreational anglers.®®! Mr. Challenger did agree that there would be a
decline in the value of recreational fishing, and that a stigma could impact fisheries.%?

Compensatory Mitigation. Compensatory mitigation means the service that was lost
pending the primary restoration of the impacted area is replaced. Natural resource damages
under the OPA are a measure of the cost to assess injury and effect restoration. This includes
any service that was lost pending the period of recovery.®2 A resource equivalency analysis
looks at the number of birds and bird years, for example.%*

The Abt Associates report, Potential Fishing Impacts and Natural Resource Damages
from Worst-Case Discharges of Oil on the Columbia River, assumed two worst-case oil spill
discharge scenarios.®®® James V. Holmes is an environmental scientist who has worked on
natural resource damage assessments and natural resource restoration planning since 1991.%%
He evaluated natural resource injuries and damages to the Columbia River associated with two
hypothetical scenarios.®®” The first assumed that a tanker grounded in the Lower Columbia
River near Vancouver spilling 189,845 bbl of Bakken crude ail. It assumed that the oil would
travel approximately 40 miles downstream to Longview on the first day. It would continue

%8 PFT of English 2.

99 PFT of English 2.

90 PFT of English 3.

91 Tr, 1936, 1939, vol. 8.

92 Tr, 1939-40, vol. 8.

93 Tr, 1931-32, vol. 8.

94 Tr. 1933-34, vol. 8.

95 Ex. 1503-000001-95-ENV.
96 Ex. 1501-00001-ENV.

%7 Ex. 1503-000001-95-ENV.
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down the Columbia until it reached the mouth of the river, four days later.*® The Abt report
places an overall damage value on the worst-case discharge scenario in the range of
$171.3 million.*®° Although Mr. Challenger questions some of the methodology, he believes
that $171.3 million could very well be within the range of Natural Resource Damage
Assessment settlements.%°

The second worst-case discharge scenario was for a train derailment that would spill
20,000 bbl of Bakken crude into the Columbia River immediately upstream of Bonneville
Dam, with most of the oil going through the spillway. Under this scenario, much of the ail
would be mixed into the water column.®! Mr. James Holmes assumed that the entire river
downstream from the terminal would be heavily oiled. Mr. Challenger disagreed with this
testimony and asserted that it is much more realistic to expect a number of river miles that are
heavily oiled, and a number of river miles that would be lightly oiled.®? The report placed an
overall damage value for this scenario at $84.9 million, including $54.5 million for injured
habitats in the river channel and $30.4 million for injuries to the floodplain wetlands near the
river.93 Mr. James Holmes assumed a 90 percent loss of services, which included birds, fish,
and everything from bank to bank in the river. Mr. Challenger considered this probably pretty
high because it is unlikely that 90 percent of all of these areas would be exposed to a heavy
oiling condition.%4

Spilled oil recovery requires that the oil does not become dissolved in the water. The
Abt report assumed that all of the dispersed oil in its scenario was dissolved. Mr. Challenger
considered this unredlistic. He said that a lot of dispersed oil would not be dissolved.® It was
his opinion that a lot of the oil would stay in particulate form, distributed in a patchy way
making it easier to recover.%®® He reasoned that, as opposed to what would happen when oil
moves into an ocean region such as Prince William Sound where a lot of it is unrecoverable
because it becomes widely dispersed, when oil moves down ariver it is directionally moving
downstream and stays together.%” Mr. Challenger’ s opinion was that, because there is less tidal
influence making the water level fluctuate in the Columbia River, a spill is more likely to
produce a stripe of oil aong the bank. Although the Lower Columbia River has tides, he
characterized this tidal fluctuation as not equivaent to the movement in a body of water such
as Prince William Sound.®®® Mr. Challenger believed that the 10-year recovery period for all
affected habitats used by Abt was too conservatively long, but he said that 90 percent of the

958 PET of J. Holmes 5; Ex. 1503-000006-ENV .
959 PFT of J. Holmes 7; Ex. 1503-000012-ENV.
90 Ty, 1935-36, vol. 8.

%1 PET of J. Holmes 7; Ex. 1503-000006-ENV .
%2 Tr, 1908-10, vol. 8.

93 Ex. 1503-000013-ENV.

94 Tr, 1935, vol. 8.

95 Tr, 1912-14, vol. 8.

96 Tr, 1912-14, vol. 8.

97 Tr. 1908, vol. 8.

98 Tr. 1908-09, val. 8.
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service loss would come back in the first year, with the last 10 percent taking ten years. For
this reason, Mr. Challenger considered recovery to happen “quickly.” %

Other biological and cultural impacts. The Opponents presented evidence of other
negative biological and cultural impacts that they allege will result from VEDT operations. For
example, lamprey is one of the main tribal foods along with salmon, and it is very important to
tribal people that it continues to be available. Lamprey is utilized in a number of ceremonial
dinners. Dried lamprey tail is given to babies who are teething because of its unique properties.
However, the numbers for lamprey in the Klickitat River have declined very dramatically over
the years. Changes in habitat already make it difficult for fishers to continue to harvest
lamprey. For instance, Swale Creek at Wahkiacus used to have abundant lamprey but
agricultural practices have dried up the stream to a trickle. A gravel pit and some farming
activities near Hungry Horse Camp aso atered the water for the lamprey to go into that
area.970

Mr. Slockish recalled going to Fifteenmile Creek, atributary to the Columbia River in
the 1950s with his family to fish for eels. It was an area of bountiful eel and lamprey. Then a
chemical spill occurred near The Dalles Dam and the Indian fishers were strongly warned
away from the area as unsafe to harvest eel and lamprey there. This particular spill went
downriver aong alarge platform area commonly known as the Lone Pine in-lieu treaty fishing
area. About 30 to 40 tribal members had fished along that area downriver of the spill, and the
tribal fishers were told it was unsafe to harvest eel and lamprey there anymore. The company
involved with the spill cleanup promised the tribal fishers they would be notified when it was
safe to harvest fish again in the area. But word never came that it was again safe to harvest
there, so the Indian fishers were never again able to return to fish for lamprey or ed at
Fifteenmile Creek.%"

Lamprey used to occur throughout tributaries and falls throughout the basin. Their
numbers now are quite depressed.®”? After twice harvesting lamprey at Willamette River falls,
Mr. Slockish developed arash on his hands and around his eyes, which itched and burned, and
he will no longer be able to harvest lamprey at that location. After mentioning a recent meal
with lamprey being served on the table, Mr. Slockish said that now the number of times this
occurs is “very few and far between.” %7

Summary of the Council’s Analysis of Recovery and the Fishing Economy.
Eric English looked at the potential economic impacts to commercial and recreational fishing
from an ail spill on the lower Columbia River. He estimated three types of economic losses:

99 Tr, 1918-19, vol. 8.

970 Tr, 3918-20, vol. 17.

971 Tr, 3920-22, 3977-78, vol. 17.
972 Tr. 3797, vol. 16.

973 Tr, 3921-22, vol. 17.
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e 3$4.7 million in lost revenues from commercia landings, with losses possibly
continuing after the fishery is reopened due to negative public perception.

e $14.4 million decline in expenditures by recreational anglers. This measured
potential impacts to local businesses such as bait shops and marinas.

e $17.8 million decline in the value of recreational fishing. This is the monetary
guantification of lost enjoyment by recreational anglers whose experience is
degraded or reduced in quality because of the spill.

These estimates included only impacts on the lower Columbia River and did not include
impacts from oil leaving the mouth of the river.

Mr. Challenger did not disagree with Dr. English’s conclusions on lost revenues to
commercia fishers and a decline in expenditures by recreational anglers. Mr. Challenger
agreed there would be a decline in the value of recreational fishing, and that a stigma could
impact fisheries.

James V. Holmes is an environmental scientist who has worked on natural resource
damage assessments and natural resource restoration planning since 1991.°4 He evaluated
natural resource injuries and damages to the Columbia River associated with two hypothetical
scenarios.®” The first assumed that a tanker grounded in the Lower Columbia River near
Vancouver spilling 189,845 bbl of Bakken crude oil. Mr. James Holmes placed an overall
damage value on the worst-case discharge scenario in the range of $171.3 million. Although
Mr. Challenger questioned some of the methodology, he stated that $171.3 million could very
well be within the range of natural resource damage assessment settlements.

The second worst-case discharge scenario was for atrain derailment spilling 20,000 bbl
of Bakken crude into the Columbia River immediately upstream of Bonneville Dam, with most
of the ail going through the spillway. Mr. James Holmes assumed that the entire river
downstream from the terminal would be heavily oiled. He placed an overall damage value for
this scenario at $84.9 million, including $54.5 million for injured habitats in the river channel
and $30.4 million for injuries to the floodplain wetlands near the river.%”® Mr. Challenger
disagreed with this testimony and asserted that it is much more redlistic to expect a number of
river miles that are heavily oiled, and a number of river milesthat would be lightly oiled.®””

The Opponents presented evidence of other negative biological and cultural impacts
that they allege will result from VEDT operations. Lamprey used to occur throughout
tributaries and falls throughout the basin but their numbers now are quite depressed.®’®
Mr. Slockish recaled going to Fifteenmile Creek, a tributary to the Columbia River, in the

974 Ex. 1501-00001-ENV.

975 Ex. 1503-000001-95-ENV.
976 Ex. 1503-000013-ENV.

977 Tr. 1908-10, vol. 8.

978 Tr. 3797, vol. 16.
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1950s with his family to fish for e€ls. It was an area of bountiful eel and lamprey. A chemical
spill occurred near The Dalles Dam and the Indian fishers were strongly warned away from the
area as unsafe to harvest eel and lamprey there. They have never been able to return to fish for
lamprey or edl at Fifteenmile Creek.%”® Mr. Slockish also recalls developing an itchy, burning
rash on his hands and around his eyes after twice harvesting lamprey at Willamette River fals.
Hewill no longer be able to harvest lamprey at that |ocation.%°

From this evidence, the Council concludes that substantial economic and cultural
impacts could result from an oil spill associated with the VEDT and moves this issue into its
balancing analysisin Section V.

D. EVALUATION OF POTENTIAL IMPACTS TO WASHINGTON
POPULATIONS

1 Land Use Consistency and Other Communities’ I nterests

a. L egal Background

Project Proponents and Opponents proffer different views about the legal framework
applicable to the Council’s analysis of land use issues so the Council will start by explaining
the overall legal framework that guides the Council’s consideration of land use issues.

RCW 80.50.110 and .120 preempt local governments from exercising land use
regulatory authority over proposals under the Council’s review. The Council exercises land use
regulatory authority in two main ways. under RCW 80.50.090(2) and under its generd
authority to consider issues materia to its overarching RCW 80.50.010 analysis. We discuss
each in turn.

RCW 80.50.090(2) and Order 872.%! As an initial component of its overal
consideration of an ASC, the Council performs a narrow land use analysis under
RCW 80.50.090(2). That statute requires the Council to hold a public hearing to determine
whether a proposed facility’s “site” is “consistent and in compliance” with city, county, or
regiona land use plans or zoning ordinances. For the purposes of this RCW 80.50.090(2)
anaysis, the terms “land use plans’ and “zoning ordinances’ are narrowly defined in the
Energy Facility Site Location Act (EFSLA). RCW 80.50.020(14), (22) define land use plans
and zoning ordinances as “comprehensive plan[s] or land use element[s] thereof” and “an
ordinance. . . regulating the use of land,” respectively, that are adopted pursuant to listed
planning statutes. Pursuant to these definitions, the Council analyzes only the portions of the
comprehensive plan that assigns general uses (such as housing) to land segments and specifies
desired concentrations and design goas. The Council similarly analyzes only the zoning
ordinances that regulate land use by creating districts and restricting uses in the districts (i.e.,

979 Tr. 3920-22, 3977-78, vol. 17.
%0 Tr, 3921-22, vol. 17.
%1 Council Order No. 872, Order Determining Land Use Consistency (Aug. 2014) (Order 872).

149 EFSEC ADJUDICATION NO. 15-001
FINDINGS & CONCLUSIONS & ORDER
Tesoro Savage, LLC




© 00 N o o b~ w N Pk

N NN N N N DN R B PR R R R R R
o o0 A WO N P O © 00 N O 0 W N B+ O

number, size, location, type of structures, lot size) to promote compatible uses.%®? Other
potential land use matters are outside of the Council’s RCW 80.50.090(2) analysis.

The Council held its RCW 80.50.090(2) land use public hearing in May 2014, resulting
in Order 872, which determined that the proposed site of the VEDT was consistent with
Vancouver’s Comprehensive Plan and in compliance with Vancouver’s zoning ordinances, but
only on a narrow basis.® In accordance with the pertinent statues and past precedent, the
Council found the site consistent with Vancouver’s Comprehensive Plan because the Plan’s
land use map and associated definitions designated the area of the site as “Industrial,” which
includes subtypes such as “IH-Heavy Industrial,” a subtype that is generaly intended for
“[iIntensive industrial manufacturing, service, production or storage often involving heavy
truck, rail or marine traffic, or outdoor storage and generating vibration, noise and odors.” %4
The Council found that the site was in compliance with the City’s zoning ordinances because
the site is zoned “IH-Heavy Industria,” which is appropriate for intensive industria uses
including warehousing and freight movement, railroad yards, with alowable activities
including those that use raw materials, require significant outdoor storage, and generate heavy
truck or rail traffic and permitted uses including storage and movement of large quantities of
materials or products indoors or outdoors associated with significant truck or rail traffic.%®°

Tesoro Savage is thus inaccurate in its post-hearing brief when it contends that
Order 872 decided the fundamental question of whether the proposed terminal is consistent
with the Vancouver’s Comprehensive Plan and zoning ordinances.®® Order 872 resolved only
the narrow question of whether the site was consistent and in compliance with identified

%2 Order 872, at 10.

%3 The Port describes Order 872 as “prima facie proof of consistency and compliance with land use
plans and zoning ordinances absent contrary demonstration by anyone present at the hearing.” Port of Vancouver
USA’s Post-Hr'g Br. 10 (citing Order 870, at 4; WAC 463-26-090). This is incorrect. The Council’s rules on
RCW 80.50.090(2) land use consistency hearings are in WAC 463-26. WAC 463-26-090 allows project
applicants to present certificates from local land use authorities, attesting that Tesoro Savage's proposed site is
consistent and in compliance with local land use plans and zoning ordinances as those terms are defined for the
purposes of an RCW 80.50.090(2) hearing. If an applicant presents such a certificate, that certificate is prima facie
evidence of consistency and compliance unless someone at the land use consistency hearing demonstrates the
contrary. Order 872 was not—and cannot be—such a certificate because it was not issued by Vancouver during
the Council’s land use consistency hearing as an expression of Vancouver’s views. Moreover, Order 872 by its
own terms did not address anything other than consistency and compliance under RCW 80.50.090(2), leaving for
another day the broader question of how the VEDT (as opposed to the VEDT' s site) might impact land use.

Regardless of whether an applicant presents a certificate, the Council determines whether the site is
consistent and in compliance with the identified limited portions of the land use plans and zoning ordinances.
WAC 463-26-110. If the Council determines that the site is inconsistent then the Council holds an adjudication to
consider whether those portions of the land use plans and zoning ordinances should be preempted.
WAC 463-28-060(1). That adjudication may be combined with the adjudication held under RCW 80.50.090(3).
WAC 463-28-060(2). Because in this case the Council found that the site was consistent and in compliance it did
not hold such an adjudication.

%4 Order 872, at 4, 11, 14.

%5 Order 872, at 4, 12, 14-15.

%6 Applicant Post-Hr’ g Br. 53-54.
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portions of the Comprehensive Plan and zoning ordinances under RCW 80.50.090(2).
Columbia Riverkeeper is thus correct that Council Order 872 is limited, and applies only
Vancouver’'s land use map and zoning code. %’

Tesoro Savage correctly acknowledges that Order 872 allows for consideration of other
planning documents and standards such as policies in the comprehensive plan, critical area
ordinances, and policies in the Shoreline Management Act (SMA).% Because by law
Order 872 is a very narrow decision, the Council explicitly did not consider Comprehensive
Plan policies (Order 872 at 12) or other matters outside of the scope of its RCW 80.50.090(2)
anaysis, stating “Potential issues not addressed by this land use consistency determination
include, but are not limited to, potential on or off-site impacts to public safety and the
environment (including but not limited to shoreline and storm water management, critical areas
ordinances, fire and spill response and impacts to neighborhoods.”*® The Council also stated
that “[n]othing in this Order precludes parties from raising issues during the
adjudication . . . with respect to on-site or off-site impacts, or mitigation of those impacts,
including but not limited to issues regarding shoreline management, critical area ordinances,
stormwater, service availability, spills or fires.” %

The Council’s general authority to consider issues relevant to its RCW 80.50.010
analysis. During the adjudication, the parties raised issues related to the VEDT’ s conformance
with local land use visions, plans, and ordinances beyond those covered in Order 872.

RCW 80.50.090(3) and RCW 34.05.461(3) authorize the Council to consider material
issues that are relevant to its overarching RCW 80.50.010 analysis, authority that may include
consideration of land use issues not addressed in Order 872.9! To the degree that local land
use planning documents and ordinances might be relevant to the Council’s analysis, the
Council may elect to—nbut is not required to—recognize the general legal principle that at the
local level comprehensive plans generally have no project-specific regulatory effect,%? but that
zoning ordinances generally do.%*® With regard to the relative weight to be accorded to various
Comprehensive Plan policies, the Council would echo the comment it made in Order 872 about
the countywide planning policies listed in the Growth Management Act to guide local
comprehensive planning. The Washington courts have recognized that some of the policies are
mutually competitive and as a result it is not necessary for a project to advance each of the
policiesin order for the Council to recommend approval .5

%7 Columbia Riverkeeper Final Adjudication Br. 69.

%8 Applicant Post-Hr’ g Br. 53-54.

%9 Order 872, at 14 n.105.

90 Order 872, at 15.

%91 \WAC 463-30-300(2).

992 Citizens for Mount Vernon v. City of Mount Vernon, 133 Wn.2d 861, 873-74, 947 P.2d 1208 (1997).
993 Viiking Properties, Inc. v. Holm, 155 Wn.2d 112, 126, 118 P.3d 322 (2005).

94 Order 872, at 12 n.86 and cases cited therein.
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Local land use planning documents and ordinances may also play into the Council’s
anaysis if the Council recommends project approval. In that case, RCW 80.50.100(2) and
WAC 463-64-020 require the Council to include conditions in the site certification agreement
that “ protect state or local governmental or community interests affected by the construction or
operation of the energy facility, and conditions designed to recognize the purpose of local laws
or ordinances.. . . that are preempted . . . .”%%

The Council is not, however, bound by local land use planning documents or zoning
ordinances that might be applicable to the facility or related rail or vessel routes if this were not
a Council project. RCW 80.50.110 and .120 preempt such local planning authority. Columbia
Riverkeeper is thus incorrect that WAC 463-28-060(3) requires the Council to address whether
a proposed project would violate local land use plans, zoning ordinances, and other
development regulations.®® WAC 463-28 applies only when the Council’s RCW 80.50.090(2)
analysis (discussed above) results in a determination that a site is inconsistent with the
pertinent portions of the Comprehensive Plan and non-compliant with the pertinent portions of
the zoning ordinances. When that occurs, the Council must decide whether to recommend that
the Governor preempt the land use provisions.®®” Because Order 872 determined that the
VEDT site is consistent and in compliance with the narrowly defined land use provisions, the
requirement in WAC 463-28-060(3) does not come into play, either with regard to the
Council’s RCW 80.50.090(2) land use analysis or as the Council considers other land use
issues that may be relevant to its overall recommendation.

Moreover, athough RCW 36.70A.103 requires state agencies to comply with local
comprehensive plans and development regulations adopted pursuant to the Growth
Management Act, Columbia Riverkeeper is incorrect that this statute is relevant to the
Council’s andysis of land use issues.®®® The Supreme Court has held that RCW 36.70A.103
does not supersede the preemptive reach of EFSLA .9

95  Columbia Riverkeeper is thus incorrect that WAC 463-64-020 (and, by implication,
RCW 80.50.100(2)) impose a general requirement that the Council protect state and local interests by considering
local land use documents other than the narrowly-defined land use provisions. Columbia Riverkeeper Final
Adjudication Br. 69, 71. While on a case-by-case basis it may be appropriate for the Council to do so as part of its
overarching RCW 80.50.010 analysis, RCW 80.50.100(2) and WAC 463-64-020 are not the source of a mandate
that the Council do so in all circumstances.

9% Columbia Riverkeeper Final Adjudication Br. 71.

%97 WAC 463-28-060(1), (3) (“[s]lhould the council determine...a site...is inconsistent it
will ... consider preemption” and “shall determine whether to recommend to the governor that the state preempt
the land use plans, zoning ordinances.. . . for asite....”).

9% Columbia Riverkeeper Final Adjudication Br. 71.

99 Residents Opposed to Kittitas Turbines v. EFSEC, 165 Wn.2d 275, 308-11, 197 P.3d 1153 (2008).
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b. Vancouver Community Interests

Q) Proponents Evidence and Argument

Proponents’ primary testimony on land use consistency issues was provided by land use
planner Brian Carrico. Mr. Carrico is a Senior Project Manager and the Natural Resources
Team Lead for BergerABAM Inc., a multidisciplinary consulting firm providing permitting,
planning, natural resources, engineering, environmental assessment, and other services to
public and private clients across the West.1°®

Role of Comprehensive Plans and Zoning Ordinances. Mr. Carrico stated that
zoning ordinances are the primary standard for reviewing local land use applications, while
Comprehensive Plans are largely advisory.'®! Vancouver’'s Comprehensive Plan states that it
is implemented by the zoning code and zoning code, in turn, says it is the vehicle for
implementing the Comprehensive Plan.1%? According to Mr. Carrico, Vancouver’s land use
polices and regulations cannot be applied to address off-site impacts from the VEDT unless
those policies and regulations have a set threshold distinguishing compliance and non-
compliance. 9%

However, in the absence of specific development regulation, a local government is to
consider a project’s off-site or extra-jurisdictional impacts of a project under the SMA and
SEPA.1%% The SMA’s goals for shorelines of statewide significance in RCW 90.58.020 are, in
priority order: (1) recognize and protect the statewide interest over local interest; (2) preserve
the natural character of the shoreling; (3) result in long term over short-term benefit; (4) protect
the resources and ecology of the shoreline; (5) increase public access, and (6) increase
recreational opportunities.’® Last in priority comes providing for other elements defined in
RCW 80.50.100(2), one of which is economic development.1® RCW 90.58.020 also says that
alterations of the natural conditions of the shorelines of the state shall be recognized by the
department and this statement applies to industrial ports on shorelines of statewide
significance.’®’ SEPA anayses should be integrated to the fullest extent possible in
comprehensive planning or long-range planning.®® SEPA does not give authority or

1000 Mr. Carrico has a bachelor’'s degree in Geography with a minor in Environmental Studies and is a
member of the American Institute of Certified Planners. He has been working as a professiona land use and
natural resource planner for more than 20 years. Since starting work with BergerABAM in 2007, Mr. Carrico has
worked on permitting and environmental review and compliance for multiple port and industrial projects in
Washington. PFT of Carrico 1-2, 4.

1001 PET of Carrico 12-13; Tr. 483-84, 515, vol. 3.

1002 PET of Carrico 13.

1003 T, at 468, 476, 489, 492, vol. 3.

1004 T, 484-86, 491-92, 516, voal. 3.

1005 Ty, 507-08, val. 3.

1006 Ty, 509, val. 3.

1007 Ty, 529, val. 3.

1008 Tr, 519, val. 3.
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jurisdiction over activities for which a city does not otherwise have authority or the authority to
regul ate hazardous material on the rail corridor.1%®

Off-Site Impacts. For off-site rail impacts, land use inconsistency can be found and
land use standards apply only if actual improvements are proposed to the rail corridor.'°° The
VEDT will not impact neighboring land uses because it proposes no physical improvements or
land use changes that would trigger review under Vancouver land use standards. ! Without
changes to the physical condition of therail line, no type of land use on therail line, or impacts
from that use, would lead Mr. Carrico to find a land use inconsistency.'®*2 Changes in use
intensity might produce impacts but the impacts may be related to noise or air quality or some
other issug, but not land use.?°*® Land use planners do look at changes in use intensity proposed
by project applicants if the jurisdiction had the authority to regulate that impact.’®* Planners
would also take changes in intensity into account in planning to determine whether the land
uses adjacent to the rail corridor were still appropriate.’®'®> Mr. Carrico did evaluate off-site rail
impacts in the absence of track changes.

Proponents Analysis of the VEDT Site. Mr. Carrico stated that the VEDT is
compatible with applicable land use provisions.1®!” The site, including its operational activities,
is consistent with development regulations.’®® The site is designated by the Vancouver
Comprehensive Plan and zoning ordinance for industrial uses, the site presently contains
industrial uses, and the site has previously contained industrial uses.’®*® Approval of the VEDT
is unlikely to negate Vancouver’s planning efforts because the plan designation and zoning for
the site is heavy industrial and Vancouver’'s planning has recognized and accommodated
growth in both land use and rail traffic.l%° The industrial designation of the VEDT site
predates the development of nearby recreational trail facilities and the Jail Work Center.10%
This consistency is demonstrated by Draft Staff Report containing a Vancouver staff
determination that, subject to certain concerns and recommended conditions, Tesoro Savage
has demonstrated the VEDT complies with Vancouver’s development regulations.%? To the

1009 Ty, 531, vol. 3.

1010 Ty, 449, 477-78, 483, 490, val. 3.

1011 PET of Carrico 28-33; Tr. 449, 455-56, 520, vol. 3.

1012 Ty, 477-78, vol. 3.

1013 Tr, 497, val. 3.

1014 T, 499, val. 3.

1015 T, 499, val. 3.

1016 Tr, 499-500, vol. 3.

1017 T, 469, vol. 3.

1018 Tr, 476, vol. 3.

1019 Ty, 444-46, 449, vol. 3.

1020 Ty, 448, vol. 3.

1021 Tr, 444-45, 459, vol. 3.

1022 pPET of Carrico 10-11L Ex. 0167-000001-69-TSS. This was the culmination of a process that started
with the Tesoro Savage's submittal to Vancouver of a pre-application request (Ex. 0162-000001-37-TSS), which
resulted in Vancouver’s issuance of a Conference Report summarizing the provisions of the Vancouver Municipal
Code that Vancouver believed to be applicable to the project and in which Vancouver identified the zoning as
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best of Mr. Carrico’s knowledge, the Report has not been revised, finalized, or declared
incorrect.1023

The Comprehensive Plan recognizes that balance is necessary, especially when it
comes to economic development and environmental protection.’%?* In Mr. Carrico’s view, the
VEDT complies with the following VVancouver Comprehensive Plan policies:

e CD-3-Infill and redevelopment. The VEDT site contains limited devel opment and
is surrounded primarily by other developed industrial properties with some open
space.1%%° The policy should be interpreted to encourage development of the site for
heavy industria use, consistent with surrounding uses.19%

e CD-4 — Urban centers and corridors. The VEDT siteis not in a designated center or
corridor so this policy about achieving full potential use is inapplicable. No
physical modifications are being constructed on the rail corridor so the policy
doesn’t apply to the rail corridor or traffic on the rail lines. If the policy applies to
rail traffic, the planning efforts for the identified centers and corridors have taken
therail corridors and transport into account so the Project is consistent. 9%

e CD-6 — Neighborhood livability; CD-7 — Human scale, accessible redevel opment,
and interaction; CD-8 — Design. The VEDT is consistent because these policies do
not require or encourage mixed use and pedestrian oriented development in all
locations of the city, particularly heavy industrial areas.%®

e CD-9 — Compatible uses. The VEDT is consistent because the VEDT isin an area
devoted to industrial, transportation, and correctional activities,19%°

e CD-10 — Complementary uses, CD-12 — Integrated area planning; CD-14 —
Connected and integrated communities. The VEDT is consistent with these policies
that favor locating complementary land uses near each other, promote integrated
planning, and encourage development of complete neighborhoods.!®® The IH

Heavy Industria (IH). PFT of Carrico 7-9; Ex. 0164-0000001-45-TSS. Tesoro Savage also submitted to
Vancouver a Project Narrative for Land Use Consistency Review, requesting a certificate from Vancouver
indicating the VEDT was consistent with Vancouver plans and ordinances as provided in WAC 463-26-090.
PFT of Carrico 9; Ex. 0161-000001-102-TSS. The request addressed the provisions Vancouver had identified in
its Conference Report as applicable. PFT of Carrico 9.

1023 PET of Carrico 11.

1024 PET of Carrico 13.

1025 PET of Carrico 14-15.

1026 PET of Carrico 14-15.

1027 PFT of Carrico 15.

1028 PET of Carrico 15-16.

1029 pFT of Carrico 16-17.

1030 pPFT of Carrico 17-18.
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zoning district is for industrial activities that aren’'t generally compatible with other
uses and which are typically separated from uses such as residential uses.'®! The
marine vessel-loading component of the VEDT is appropriately located on a site
with an existing dock. This policy does not require al uses, including heaving
industrial uses, to be located near each other. 1032

CD-15 — Public health and the built environment; CD-16 — Sustainability. These
policies are inapplicable to the VEDT because they are directed at land use patterns
and not at specific types of development.1* These policies do not override policies
that promote industrial usesin industrial zones. 1%

EC-1 — Jobs-housing balance; EC-2 — Family-wage employment; EC-3 — Public
revenue enhancement; EC-4 — Industrial and business park sanctuaries; EC-5 — No
net loss of employment capacity. The VEDT complies because it will generate
91 jobs annually during start-up and 176 higher-than-average-income-jobs annually
over the remaining 15-year operational life, along with state and local property,
business and occupation, and sal es taxes. 1%

EC-6 — Efficient use of employment land; EC-7 — Regional focus. The VEDT is
consistent with Policy EC-6 because it utilizes existing developed Port land that is
used for low intensity cargo laydown or that is vacant.%® The VEDT is consistent
with Policy EC-7 because the Port’s efforts resulted in the site being able to
accommodate unit trains and is uniquely suited to the region.1%%’

H-1-Housing Options. The VEDT is not contrary to this policy, which favors the
provision of a range of housing types, because the IH zone specificaly excludes
residential activities'®%®,

EN-1 — Environmental projection. The VEDT site is predominantly vacant
industrial land and the VEDT will not directly affect natural areas such as wetlands
or riparian lands. The VEDT is consistent with Vancouver's critical area
regul ations. 103°

1031 PET of Carrico 17.

1032 PET of Carrico 18.

1033 PET of Carrico 19; Tr. 535-36, vol. 3.
1034 PET of Carrico 19.

1035 PET of Carrico 20.

1036 PET of Carrico 20.

1037 PFT of Carrico 20-21.

1038 PET of Carrico 21.

1039 PET of Carrico 21.
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EN-3 — Energy Conservation. The policy does not prohibit development that lacks
specific energy conservation or aternative sources.’%° The VEDT will use a variety
of energy conservation measures in its construction and operation, athough the
VEDT itself is not an energy conservation or alternative energy source.!®! The
policy does not require every project to be an energy conservation project.04?

EN-4 — Restoration and Enhancement. The VEDT is not inconsistent with this
policy, which promotes ecosystem restoration and enhancement, because the VEDT
isin an already developed area 1%

EN-6 — Habitat. The VEDT is consistent with this policy, which favors protection
of riparian areas, wetlands, and other habitats, because it is consistent with critical
area review criteria under the Vancouver Municipal Code (VMC).1% The VEDT
site contains a number of critical areas including fish and wildlife conservation
areas (riparian buffers), but not wetlands or other fish and wildlife habitat areas. 14
The activity in the fish and wildlife conservation area is the relatively minor
proposed dock improvements, mostly seismic upgrades.l®® VMC 20.740.060
provides a sequence for impact mitigation.*®*” The VEDT will not result in any new
impacts to the fish and wildlife conservation areas on the VEDT site and the VEDT
is therefore consistent with the review criteria %%

EN-7 — Endangered species. This policy favors habitat protection for salmonids and
other listed species and facilitation of recovery. The Columbia River is designated
critical habitat for salmonids and other species!®® As explained in other
documents, the VEDT complies with this policy.1%

EN-8 — Water quality and quantity. The VEDT is consistent with this policy, which
favors enhancement and protection of water bodies and sources, because it complies
with Vancouver’s zoning ordinances such as those concerning erosion control,
stormwater control and water resources protection, %!

1040 PET of Carrico 22.

1041 PET of Carrico 22; Tr. 514, vol. 3.
1042 Ty 533-34, vol. 3.

1043 PET of Carrico 22.

1044 PET of Carrico 22-24.

1045 PET of Carrico 22-23.

1046 PET of Carrico 23.

1047 PET of Carrico 23-24.

1048 PET of Carrico 24.

1049 PET of Carrico 24.

1050 PET of Carrico 24.

1051 PET of Carrico 25; Ex. 0161-000036-TSS § 4.1.3.
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e EN-9 — Trees and other vegetation. The VEDT will comply with VMC 20.770,
which favors conservation and restoration.'9%2

e EN-10 — Air quaity. This policy favors protection and enhancement of air
quality.’®® The VEDT will comply with this policy, which favors protection and
enhancement of air quality.

The VEDT aso complies with a range of applicable individual development
regulations, including the Shoreline Master Program and critical area regulations.®* The
VEDT sdite is located aong the Columbia River, a shoreline of statewide significance, and the
portions of the site that are 200 feet from the ordinary high water mark are subject to
Vancouver’'s Shoreline Master Program.%®® Mr. Carrico opined that the VEDT complies with
applicable Shorelines Master Program policies, including protection of statewide interests over
local interest because it is water dependent use on a navigable waterway that facilitates energy
access. !0 The VEDT also promotes the existence of the Port as an industrial port designed for
maritime commerce.’®’ The VEDT aso complies with Vancouver critical area standards,
including those pertaining to fish and wildlife conservation areas, frequently flooded areas, and
geologic and seismic hazards.1®® The VEDT also complies with Vancouver standards because
it complies with similar Council environmental requirements pursuant to WAC 463-60-302,
-322, -332, -333.10°

As explained in the Project Narrative, 1% the VEDT is also consistent with, or could be
designed to be consistent with, other Vancouver zoning ordinances including Title 11 Streets
and Sidewaks (Chapter 11.70 Transportation Concurrency, Chapter 11.80 Street and
Development Standards); Title 14 Waters and Sewers (Chapter 14.04 Water and Sewer Use -
Regulations and Charges; Chapter 14.10 Pretreatment Ordinance; Chapter 14.16 Water and
Sewer Service Connections; Chapter 14.24 Erosion Control; Chapter 14.25 Stormwater;
Chapter 14.26 Water Resources Protection); Title 16 Fire Code; Title 17 Building and
Construction; Title 20 Land Use and Development Code (Chapter 20.270 Site Plan Review;
Chapter 20.440 Industrial Districts, Chapter 20.710 Archaeological Resources Protection;
Chapter 20.770 Tree Conservation; Chapter 20.912 Fences and Walls; Chapter 20.915 Impact
Fees, Chapter 20.925 Landscaping; Chapter 20.935 Off -Site Impacts; Chapter 20.945 Parking
and Loading; Chapter 20.960 Signs; Chapter 20.970 Solid Waste Disposal and Recycling).%!

1052 PET of Carrico 25; Ex. 0161-000054-55-TSS § 4.2.6.

1053 PET of Carrico 25.

1054 PET of Carrico 25-28.

1055 PET of Carrico 26; Tr. 507, vol. 3.

1056 PET of Carrico 26; Ex. 0170-000001-35-TSS; Tr. 453-54, vol. 3.

1057 Ty, 529-30, vol. 3.

1058 PET of Carrico 26; Ex. 0161-000052-53-TSS § 4.2.4; Ex. 0167-000049-51-TSS.

1059 PET of Carrico 26-27.

1060 Ex . 0161-000001-102-TSS.

1061 PET of Carrico 27; Ex. 0161-000001-102-TSS; Ex. 0164-000001-45-TSS; Ex. 0167-000001-69-TSS.
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Analysis of the Rail Line. Mr. Carrico recalled that al of Vancouver's planning
processes occurred before late 2013 to early 2014 when there was some level of awareness of
the potential for accidents associated with CBR transport.1%2 VVancouver’s planning processes
typically predated increases in CBR transport and, except for the WVFA Rail Project (whose
purpose was to increase mainline capacity and access to the Port), did not take into account
future rail uses or volumes.’®3 Based on Mr. Carrico’'s understanding, comprehensive plans
and development regulations do not regulate or apply to rail traffic volumes or the type of
commodity transported on the rail lines. 1064

Referring to the tracks leading to and from the facility, Mr. Carrico stated that the rail
corridor aready exists and no improvements to it are planned.’®® The rail corridor was
established before the surrounding built environment and applicable land use standards were
created.%%® Some population growth, development and planning took place recognizing the rail
line was in place and some development was likely intentionally centered on the rail line.1%7 A
variety of products are currently transported on the rail line, including combustible
materials.1%8 In selecting appropriate land uses along the rail corridor, it should be understood
that a variety of products may travel down the tracks.X%®° If, over time, changesin train volume,
length, or cargo have occurred, the Comprehensive Plan should acknowledge such changes and
possibly lead to prospective discouragement or disallowance of additional incompatible
development along the rail corridor.07°

Impact on Neighboring Properties. Mr. Carrico analyzed the impact of the VEDT on
some neighboring properties along the rail corridor and concluded there would be none.’ In
doing so he was responding to issues raised in SEPA comment letters and wasn’t agreeing that
all of those issues applied.’®”> With the exception of two state parks, Mr. Carrico did not
analyze rail impacts on other state parks along the line.l°”® He did not analyze residential
impacts or consistency with the comprehensive plans or development regulations of the
multiple counties and cities anywhere el se along the rail line. 1"

Vancouver’s subarea plans recognized the presence of the rail corridor, even though
cities do not typically take into account subarea plans outside where the development is

1062 Ty, 475-76, vol. 3.

1063 Ty, 474-77, vol. 3.

1064 Ty 531, vol. 3.

1065 T, 449, vol. 3.

1066 PET of Carrico 29-33; Tr. 480-81, vol. 3.
1067 PET of Carrico 29.

1068 T, 480, vol. 3.

1069 T 481, vol. 3.

1070 Ty, 482, vol. 3.

1071 PET of Carrico 28-34; Tr. 489-91, vol. 3.
1072 Ty, 530-31, vol. 3.

1078 Ty, 505, vol. 3.

1074 Ty, 505, vol. 3.
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sited.’®™® The Fruit Valley, Vancouver City Center, and Columbia Gateway subarea plans
acknowledged rail traffic but did not discuss, contemplate, or encourage additional rail traffic
on the BNSF lines. 076

The waterfront redevelopment access project aso acknowledged the existing rail
corridor and focused on efficiency and safety of rail traffic by removing two at-grade crossings
and decreasing delays on the BNSF main line.2%”” In addition, the Port’s WVFA Project, which
the VEDT will use, acknowledged the rail line and anticipated up to 10 trains inbound and
10 trains outbound per day, and the trains associated with the VEDT fal within this
volume.’®® Also, Vancouver Waterfront Development takes the railroad into account by
having buildings aong the rail corridor having structured parking and garage entrances facing
therail corridor until floors above the rail 107

The Fruit Valley subarea plan recognizes that rail was constructed before most
development in the area and that the railroad led to industrial development in the
neighborhood. There will be no at-grade crossings in this subareal®® In the Riverview
Gateway subarea, most of the subarea is located hundreds of feet north and at a higher
elevation than the rail line; the rail line is not addressed in detail in the plan because it doesn’t
impact the subarea. To Mr. Carrico’s knowledge, access to this development does not require
crossing the rail corridor. Zoning adjacent to the rail lineislow-density residential R-2 and, for
the sawmill site, heavy industria. The R-2 zone specifically allows rail corridors,%

With regard to the Clark County trails plan, the proper time to address inconsistencies
between the industrial uses and zoning at the site would have been at the time the zoning or
plan designation was applied.’%®? Mr. Carrico believes the zoning was in place before the trail
system was planned.1% The rail corridor leading to the facility is not adjacent to the trails. The
Columbia River water trail is in a navigable federally designated channel, with an existing
vessel berth,1084

2013 Vancouver Staff Determination of Consistency and Compliance. Mr. Carrico
cites a December 16, 2013, Staff Determination of Consistency and Compliance with Land
Use document, 1% undertaken at the request of Tesoro Savage as evidence that Vancouver staff
found the proposal in compliance. That document stated that “[s|taff has determined that

1075 PET of Carrico 30-31; Tr. 442-43, 456-57, 474, vol. 3.
1076 Ty 504, vol. 3.

1077 PFT of Carrico 31-32; Tr. 448-50, vol. 3.

1078 PET of Carrico 32; Tr. 448, vol. 3.

1079 PET of Carrico 33; Ex. 0177-000001-TSS.

1080 PFT of Carrico 33.

1081 Ty 458, vol. 3.

1082 Ty, 459-60, vol. 3.

1083 Ty, 459, vol. 3.

1084 Tr_ 460, vol. 3.

1085 Ex. 0167-000001-69-TSS; PFT of Carrico 9-10.
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subject to certain concerns and recommended conditions, [Tesoro Savage] has demonstrated
the proposal is in compliance with the development regulations of the city of Vancouver.” 108

2 Opponents Evidence and Argument

David L. Wechner, a professional land use planner for more than 25 years with
experience in environmental and land use planning, provided the Opponents primary
testimony on land use issues. 1%’

Consideration of Non-Localized Impacts. He testified that because the VEDT's
impacts can be felt throughout the state along the rail and vessel lines, the Council’s analysis
should not be restricted to the localized site.l%®8 Based on laws such as SEPA and the SMA,
planners normally consider off-site impacts, particularly for large projects or projects that pose
impacts such as odors, hazardous chemicals, or large amounts of traffic.1%®° SEPA requires
jurisdictions to look at impacts outside of the jurisdiction.!®® Off-site impacts are considered
even a the development review level where the zoning code is the primary driver of
review.1%®! For example, the Vancouver Waterfront Development Plan would have to look at
off-site traffic impacts and consistency with other impacted plans.'°®? The policies of a subarea
plan can be applied to developments that aren’t within the subarea if the development causes
off-site impacts within the subarea. 1%

Existing Uses. Existing uses are considered in doing long-range land use planning.
Generaly, one zones or plans to be inclusive of that use, although once the use is abandoned
re-establishment may be prohibited. Planners aso consider what impacts the existing use might
have on the properties around it.2%%* It is typical in land use planning to say that existing,
non-compatible (i.e., nonconforming) uses may not be enlarged or expanded.°®® Each type of
expanded use has to be looked at individually, so container shipping by rail may not have the

1086 Ex, 0167-000004-TSS.

1087 He has a Master's degree in environmental studies and has been certified through the American
Institute of Certified Planners since 2001. He has served as the director of planning and community devel opment
for Idand County, Washington; the planning director for Josephine County, Oregon; and the planning and
building director for the City of Sherwood, Oregon. He is currently the principal at Wechner Consulting, a land
use consulting firm in Coupeville, Washington. PFT of Wechner 1. He has overseen nearly al aspects of
community development and environmental review in these cities and counties, including SEPA and SMA
compliance. PFT of Wechner 2. His areas of expertise include land use planning with an emphasis on reviewing
and designing projects for minimal environmental impact and reviewing documents for compliance with the State
Environmental Policy Act. PFT of Wechner 1-2.

1088 Tr, 4139, vol. 18.

1089 Tr, 4138-39, vol. 18.

1090 Tr, 4182, vol. 18.

1091 Tr, 4173, vol. 18.

1092 Ty, 4153-54, vol. 18.

10%8 Ty, 4152-53, vol. 18.

1094 Ty, 4166, val. 18.

10% Ty, 4170, val. 18.
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same impacts.’° The VEDT’ s use is unique because it involves a hazardous substance moving
through residential uses; it is aso rail traffic with associated impacts.’%®” When developing
comprehensive plans or subarea plans, the purpose is to take a more holistic and less
deferential look at what use got there first in order to develop a longer-term vision.1® These
concepts apply to transportation corridors and crossings.’®® The railroad was built before a
residential development was built that is accessed across the railroad tracks.**® The permit for
that development would appropriately have taken the presence of the railroad into account.t0t

VEDT Impacts are Inconsistent with Local Planning Documents. Based on his
knowledge and experience as a land use planner, Mr. Wechner’s overall conclusion was that
while components of the VEDT are consistent with a heavy industrial zone, the impacts of the
VEDT stretch beyond that zone and are inconsistent with the Comprehensive Plan, the subarea
plans, neighborhood development, proximity to residences, and at-grade crossings (including
cutting off 200 residences at the Steamboat Landing subdivision for several minutes at atime
throughout the day).1%? In addition, a populated jail is not typical within alarger industrial use
such as the Port.}1% The siting documents for this jail recognized its location in an industrial
area with associated potential land use conflicts, although Mr. Wechner does not believe the
VEDT had been proposed at that time. 1104

VEDT Off-Site Impacts. The VEDT’s primary off-site impacts are related to the
commodity being transported by rail and vessel and increased risk of spills.!% Shiploads of
crude oil will be crossing the Columbia Bar, which is generally accepted as one of the more
dangerous crossings on the West Coast.!'%® The increased volume of rail traffic would be
inconsistent with the Comprehensive Plan and the subarea plans, impacting neighborhoods and
possibly investments in the area.!'% Train traffic impacts are to be considered even if no new
track is being installed.!1%® Rail traffic will impact downtown Vancouver because trains will
travel to the Port, off-load their cargo, then back up past downtown to use the north alignment
to travel north.''® This means each mile-and-a-half-long train makes three passes of
downtown Vancouver, four times a day.*'1° Off-site traffic impacts are assessed by looking at
average daily traffic, peak hours, and dispersion, noting that for rail impacts there are no

109 Ty, 4177-78, vol. 18.

1097 Ty, 4178, vol. 18.

1098 Ty, 4173, vol. 18.

109 Ty, 4166-67, 4170-71, vol. 18.
1100 Ty, 4167-68, vol. 18.

1101 Ty, 4168, vol. 18.

1102 Ty, 4142-43, vol. 18.

103 Ty, 4174, vol. 18.

1104 Ty, 4179-80, 4183-84, vol. 18.
1105 Tr.4146-47, 4156, vol. 18.
1106 Tr, 4146, vol. 18.

107 Tr_ 4161, vol. 18.

1108 Tr_ 4162, vol. 18.

1109 Ty, 4146-47, vol. 18.

1110 Ty, 4147, vol. 18.
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bypass routes.*''! Both high and low volumes would be considered, although high volumes
would likely produce the greatest impacts.}'12 At the Port, the highest level of Port-reported rail
car volume was 57,000 rail cars in 2007 and the VEDT would produce 160,600 rail cars
(100-120 cars/unit train, averaging four trains/day, 365 days/year).!''® The VEDT will produce
asignificant increase in rail traffic coming to the Port, at a level that is nearly three-fold over
the historic high.!1* The neighborhoods that will experience the most impact are the Fruit
Valey Neighborhood (with residences as close as 1100 feet from the inbound route and
240 feet from the outbound route), Columbia Way (with residences as close as 120 feet from
the tracks), and Riverview and Old Evergreen Highway neighborhoods (with some residences
only 60 feet from the tracks, with multiple at-grade crossings along the rail ling). 111

The Comprehensive Plan, the various subarea plans, and the environmental assessment
for the WVFA Project were not written in anticipation of a particular level of increased rail
traffic dong the east to west rail corridor.'*® The WVFA Project was built for genera
congestion relief and better operational functionality of the rail lines!*’ This VEDT
piggybacks on the WV FA Project but crude as a commodity was not identified,!8

The VEDT Conflicts with Comprehensive Plan Policies. Primarily as a result of
increased rail traffic, the VEDT will conflict with individual Vancouver Comprehensive Plan
policies as follows:

e Detract from the character of urban centers and corridors; decrease long-term
viability due to noise, air quality, aesthetics, traffic, and accident risks; and frustrate
private development (Policy CD-4).1*® The VEDT's conflicts with Policy CD-4
will be especialy damaging for the Waterfront Development Project (The
Waterfront at Vancouver, WA, USA), a $1.3 billion infill project to develop
35 acres of riverfront and connect it to the City’s historic core.1!?° The project will
include up to 3300 residentia units, approximately one million square feet of office
space, and retail space for restaurants, specialty shops, and services. The VEDT will
result in multiple unit trains traversing the site each day.''?! Vancouver's approval
of the development required rail underpasses to provide vehicular access to the
project and implementation of building design standards to address noise.!'?? The

1Ty, 4149, vol. 18.

M2 Ty 4150, vol. 18.

113 Ty, 4150-51, 4171-72, vol. 18.
114 Ty, 4161; PFT of Wechner 12.
1115 PET of Wechner 12.

1116 Ty, 4140-42, 4145-46, 4151, vol. 18.
117 Ty, 4159, vol. 18.

1118 T, 4159, vol. 18.

1119 PET of Wechner 10.

1120 PET of Wechner 12, 10 n.3.
1121 PET of Wechner 10 n.3.

1122 Ty 41609, vol. 18.
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developer of the Waterfront Development Project, Vancouver, and the Port worked
together on the WVFA Project.!#

e Create apotentia for spills, accidents and direct impacts to non-industrial areas and
raise concerns about safety and livability of neighborhoods and the Waterfront
Development Project (Policies CD-6, CD-7, CD-8, and CD-9).1124

e Impact compatibility of uses by juxtaposing industrial-scale rail traffic with
residential uses, causing traffic congestion and reducing community access to
businesses (Policy CD-10).112°

e Conflict with downtown revitalization (Policies CD-12, CD-13).112¢

e Risk human exposure to toxic chemicals, smoke, water pollution, injury and death
(Policy CD-15).11%7

e Adversely affect sustainability through inconsistency with sustainability tenets such
as utilizing efficient growth strategies to enhance the environment, minimize costs,
and improve the socia condition of residents and visitors (Policy CD-16). In
addition, reliance on heavy crude as an energy source is unsustainable (Policy
CD-16).11%®

e Fal to promote or facilitate energy conservation or use of alternative energy
sources (Policy EN-3) and be inconsistent with the protection of priority and locally
important habitats, priority species, and threatened and endangered species, fish,
shellfish, and wildlife (Policies EN-3, EN-7).112°

e Be a disincentive to other proposed developments (Policy EC-6) and deter
development that Vancouver desires for its downtown core (Policy EC-7).11%

VEDT Conflicts with Subarea Plans. The VEDT will conflict with the subarea plans
for the Fruit Valley, the Central City and Riverview Gateway areas, aong with the Regional
Trall & Bikeway System Plan, primarily because of resulting increases in overal rail
traffic.1’3! These plans are very neighborhood-centric, with an emphasis on increased

123 Ty, 4175, vol. 18.

1124 PET of Wechner 11-13.
1125 PET of Wechner 14.
1126 PET of Wechner 14-15.
127 PET of Wechner 15.
1128 PET of Wechner 18.
129 PET of Wechner 18-20.
1130 PET of Wechner 20-22.
131 PET of Wechner 5.

164 EFSEC ADJUDICATION NO. 15-001
FINDINGS & CONCLUSIONS & ORDER
Tesoro Savage, LLC




© 00 N o o b~ w N Pk

N NN N N N DN R B PR R R R R R
o o0 A WO N P O © 00 N O 0 W N B+ O

pedestrian access, alternative modes of transportation, access to the water, walkable
communities, human scale, and interaction between neighborhoods and commercial and light
industrial activities. The VEDT brings a heavy industrial use to the doorstep of some of the
neighborhoods,**? athough the VEDT isn’t located in the area of the Fruit Valley, Downtown
(CCP or VCCV), or Riverview Gateway subarea plans**® but the rail line goes through the
Fruit Valley subarea !***

The VEDT will conflict with the Vancouver City Center use priorities and development
regulations by increasing heavy industrial use an in area that is moving away from heavy
industry toward uses such as residential, office and retail, light industry, and public access to
the shoreline.***® There are no policies in the City Center Plan that call for intensifying heavy
industrial uses such asthe VEDT, which would increase rail traffic and the possibility of spills,
accidents and other potential impacts.!*® Thus, additional rail traffic would conflict with the
plan and do not support revitalization of the downtown area.!'*’ In addition, rail traffic and rail
loop track unloading conflict with the adjacent Lewis & Clark Discovery Greenway Trail and
other exigting trails.!*¥® Vancouver's development moratorium on oil terminals further
indicates the proposal is inconsistent with overall city plans and ordinances, and local public
interests. 1%

For the Riverview Gateway area, the VEDT will conflict with plans for an urban mix of
residential, commercial, office, and employment uses linked by parks, trails and open space by
causing train noise, vibration, exhaust, and the hazards of spills and accidents.*'%° It will
produce significant rail traffic that is likely to discourage riverfront access or force expensive
above-grade crossings, thereby frustrating the goal of the plan.t4!

The VEDT Conflicts with Vancouver’s Shoreline Master Program. Ports and port
industrial operations are a preferred use under the SMA. %2 Vancouver's Shoreline Master
Program requires land use planners to ook at off-site impacts on shoreline ecological function
and value.'**® However, the VEDT conflicts with the Vancouver Shoreline Master Program
and implementing ordinances because the VEDT will not further any of the use preferencesin
the Master Program, such as preserving natural character of the shoreline, protecting resources

132 Ty 4141, vol. 18.

133 Ty, 4151-52, vol. 18.

1134 Ty, 4153, vol. 18.

1135 PET of Wechner 31-32.

1136 PET of Wechner 14-15.

1137 PFT of Wechner 15; Tr. 4158, vol. 18.
1138 PET of Wechner 39-42.

1139 PET of Wechner 5-6; Tr. 4144, vol. 18.
1140 PET of Wechner 33-39.

1141 PET of Wechner 37.

1142 Ty 4169, vol. 18.

143 Ty 4171, vol. 18.
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and ecological function of the shoreline, increasing public access or recreation.*** The VEDT
is unlikely to promote the use preference for statewide interests over local interests or long-
term interests over short-term interests because the VEDT furthers an unsustainable and
environmentally damaging energy source and climate change, and local job creation and
economic benefit would be outweighed by the VEDT’s local and statewide impacts. Potential
off-site impacts conflict with the preference for protecting downstream shorelines containing
unique, scarce, or sensitive resources from oils spills.*® A catastrophic oil spill could have
long-term impacts.!*® The VEDT would conflict with Shoreline Master Program use and
development regulations, including a failure to demonstrate all reasonable efforts have been
taken to avoid, minimize, or mitigate negative shoreline impacts; failure to supply a site
restoration plan; intensive armoring of the shoreline; failure to alow for safe and unobstructed
passage for fish; risking the release of crude ail to the river; and failure to create shallow in-
water habitat. 4

Vancouver’s Reasons for Opposing the VEDT. The Opponents aso relied on the
testimony of Vancouver City Manager Eric Holmes. Mr. Eric Holmes has a Bachelor of Arts
degree in Planning, Public Policy and Management and a Masters of Public Administration. He
is an executive board member of the Columbia River Economic Development Council, a
member of the Association of Washington Cities Legidative Committee, the Washington State
University Vancouver Advisory Council, the International City/County Management
Association, and a past member of the American Planning Association. He has worked at
multiple levels of government, including 15 years of executive experience in public
administration. He began work for Vancouver in 2007 as the Economic Development Director,
became Assistant City Manager in 2010, and City Manager later that same year. As Economic
Development Director, he was responsible for strategic development and redevelopment
through the City, including oversight of business recruitment, retention and expansion. He was
involved in the City Center Vision plan district and Downtown Vancouver Waterfront
Development project. Prior to employment with the City, his loca government experience
included serving as the Planning Director for the City of Washougal and the City Manager of
Battle Ground.!%®

Mr. Eric Holmes stated Vancouver opposes the VEDT.'4® He summarized
Vancouver’s strategic vision for urban growth and land use as focusing on establishing and
enhancing connections with the Columbia River waterfront, with Vancouver now being the
largest and most vibrant waterfront city on the river.}® The City’s Strategic Plan envisions
Vancouver as vibrant, safe, and prosperous with support for waterfront development, arts and

1144 PET of Wechner 44.

1145 PET of Wechner 44-45.

1146 PET of Wechner 46.

147 PET of Wechner 47-51.

1148 PET of E. Holmes 1-2.

1149 Ty, 2858, vol. 12.

1150 PET of E. Holmes 3; Tr. 2825, 2900-01, vol. 12.
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culture, transportation infrastructure improvements, improved parks and public safety, and
preserving existing assets. Vancouver’'s 2011-2013 Comprehensive Plan sets the vision for the
next 20 years and is implemented through subarea plans, the municipal code, and other local
standards.'**! The Comprehensive Plan emphasizes the need to use co-location to maximize
limited municipal resources.’'®? These documents emphasize linkages, linking land uses
together, encouraging complementary growth and linking the urban core to the river.!*>3 In
addition, the city council recently enacted a moratorium on crude oil handling facilities.!*>*

The VEDT will have significant impacts on urban land uses in Vancouver because the
area adong the rail lines contains residences, parks, industrial, and commercial development.
The Comprehensive Plan is intended to direct land use patterns and growth in a manner that
makes Vancouver livable for future generations, 1>

City Manager Eric Holmes stated Vancouver is asking the Council to apply itsland use
provisions differently than Vancouver would because the Council’s process dictated that
difference. 1t

The VEDT is inconsistent with particular Vancouver Comprehensive Plan*'® and
Vancouver Strategic Plan*'®® policies emphasizing interconnectivity of land uses, linkages to
the Columbia River and the downtown waterfront development, and economic development,
primarily due to increased CBR traffic in the corridor, and oil storage at the VEDT.''*® Key
policy objectives of the Comprehensive Plan are to facilitate development that minimizes
adverse impact on neighborhoods and adjacent areas, to locate complimentary uses adjacent to
one another, and to increase the ratio of jobs to housing.l*®® Substantial investments are
currently occurring or planned within amile of the rail corridor, including over $100 millionin
recent public investments in the downtown area and access to the waterfront, and $1.5 hillion
in private investment is anticipated in the waterfront for the Columbia Waterfront Project.!'6!
The Port’s newly efficient yard might be useful in national or global business and trade, in
support of Comprehensive Plan Policy EC-7, which addresses promoting the region nationally
and globally to attract new business.116?

1151 PET of E. Holmes 3.

1152 PET of E. Holmes 2-3.
1153 PET of E. Holmes 3-4; Tr. 2825, vol. 12.
154 Ty, 2872, vol. 12.

1155 PET of E. Holmes 14.
11%6 Ty, 2876, vol. 12.

1157 Ey. 3097-000156-VAN.
1158 Fy . 3042-0001-42-VAN.
1159 PET of E. Holmes 4.

1160 Tr_ 2826, vol. 12.

1161 PET of E. Holmes 5, 8-9.
1162 Ty 2866-67, vol. 12.
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Vancouver developed a series of subarea plans throughout Vancouver. Subarea plans
are a method of taking a finer grain approach and establishing policies to achieve the desired
state in defined geographic subareas of VVancouver. Four out of Vancouver’s subarea plans are
located either adjacent to or within ahalf mile of the existing rail line in Vancouver.1163

The Fruit Valley subarea plan is located on the western side of Vancouver and is a
socioeconomically challenged area*®* Just to the east of that is the Vancouver City Center
Vision Plan, which defines the urban growth aspirations for about 150 blocks of Vancouver's
downtown area is bounded on the south by the Columbia River, on the east by Interstate 5, on
the north by Fourth Plain Boulevard, and on the west by the rail line.1!%® The EIS for the vision
acknowledged that train traffic would increase but did not anticipate the unique aspects of
crude.116®

West of that is a congressionally historic reserve and national park. To the west is the
Lower Grand Employment Subarea, bordered on the south by SR 14 and the railroad.*” A
significant portion of this subarea is slated for redevelopment with high intensity employment
and industrial uses.''%®

East of Vancouver is the Riverview Gateway subarea. This is an approximately
200 acre area, a quarter mile north of the railway, that is dated for development with in excess
of 2 million square feet of urban mixed-use development including office, retail, public open
space, and residential uses, !

The Waterfront Redevelopment Project is within the Vancouver City Center Vision
Plan. It is planned to include about 3000 housing units, about 2500 direct jobs, about
400,000 square feet of retal, and a limited amount of institutional uses. It includes
approximately ten acres of public