Green Apple Renewable
Fuels Project Transportation
Study

18 December 2019
Project No.: 0501926
Whatcom County
Planning & Development Services

RECEIVED
December 19, 2019

Document details
Document title

Green Apple Renewable Fuels Project Transportation Study

Document subtitle
Project No.

0501926

Date

18 December 2019

Version

2.0

Author

Ben Sussman, Jenifer Huff

Client Name

Green Apple Renewable Fuels, LLC

Document history
ERM approval to issue
Version

Revision

Author

Reviewed by

Name

Date

Comments

Draft

01

Ben Sussman

Amy de Vera

June Coover

10.20.2019

First Draft Issued

Final

02

Ben Sussman

Amy de Vera

June Coover

12.18.2019

Final Issued

Signature Page

18 December 2019

Green Apple Renewable Fuels Project
Transportation Study

June Coover
Partner-in-Charge

Amy de Vera
Project Manager

ERM-West, Inc.
2211 Rimland Drive
Suite 210
Bellingham, Washington 98226
USA

© Copyright 2019 by ERM Worldwide Group Ltd and / or its affiliates (“ERM”).
All rights reserved. No part of this work may be reproduced or transmitted in any form,
or by any means, without the prior written permission of ERM.

Ben Sussman
Principal Author

GREEN APPLE RENEWABLE FUELS PROJECT
TRANSPORTATION STUDY

CONTENTS

CONTENTS
1.

INTRODUCTION ................................................................................................................................ 1
1.1
1.2

2.

Purpose of this Study................................................................................................................................ 1
Project Description.................................................................................................................................... 1

AFFECTED ENVIRONMENT ............................................................................................................. 3
2.1

Marine Transportation............................................................................................................................... 3
2.1.1
2.1.2
2.1.3
2.1.4
2.1.5

2.2

Rail Transportation ................................................................................................................................. 16
2.2.1
2.2.2
2.2.3

3.

Study Area for Marine Traffic...................................................................................................... 3
Existing Vessel Traffic ................................................................................................................ 4
Vessel Safety ............................................................................................................................. 9
Vessel Spill Risk ....................................................................................................................... 13
Vessel Speed and Noise .......................................................................................................... 14
Rail Network ............................................................................................................................. 16
Rail Traffic ................................................................................................................................ 17
Rail Safety and Spill Risk ......................................................................................................... 18

IMPACT ASSESSMENT .................................................................................................................. 21
3.1

Impact Assessment Methodology ........................................................................................................... 21
3.1.1
3.1.2

3.2
3.3

Transportation Scenario ........................................................................................................... 21
Embedded Controls .................................................................................................................. 22

Impacts of Project Construction .............................................................................................................. 23
Impacts of Project Operations ................................................................................................................ 23
3.3.1
3.3.2

Vessel Transportation Impacts ................................................................................................. 23
Rail Transportation Impacts...................................................................................................... 28

4.

SUMMARY OF IMPACTS AND MITIGATIONS............................................................................... 29

5.

REFERENCES ................................................................................................................................. 30

List of Tables
Table 2-1: Salish Sea Vessel Call Data via U.S. Waters, All Ports, 2018 .................................................... 5
Table 2-2: Phillips 66 Ferndale Refinery Vessel Activity, 2018 .................................................................... 5
Table 2-3: Vessel Calls by Area .................................................................................................................... 6
Table 2-4: Passageline Marine Traffic Counts 2011–2018........................................................................... 6
Table 2-5: Large Vessel Incidents in Salish Sea, 2000 to 2015 a ............................................................... 12
Table 2-6: Summary of VTRA Base Case Spill Probabilities ...................................................................... 14
Table 2-7: Mainline Freight Rail Accident Data by Type, 1975 to 2015 ..................................................... 18
Table 2-8: Mainline Freight Rail Accident Data by Cause, 1975 to 2015 ................................................... 19
Table 2-9: Mainline Freight Rail Accident Rates per Rail Mile, 1975 to 2015 ............................................ 19
Table 2-9: Percent Damaged or Derailed Loaded Hazmat Car with Release ............................................ 20
Table 2-10: Existing Spill Volume Categories and Likelihood .................................................................... 20
Table 3-1: Vessel and Rail Trip Generation Summary ............................................................................... 21
Table 3-2: Representative Vessel Characteristics ...................................................................................... 22
Table 3-3: Annual Project Vessel Movements Compared to Historical Data ............................................. 24

www.erm.com

Version: 2.0

Project No.: 0501926

Client: Green Apple Renewable Fuels, LLC

18 December 2019

Page i

GREEN APPLE RENEWABLE FUELS PROJECT
TRANSPORTATION STUDY

CONTENTS

List of Figures
Figure 1-1: Project Location .......................................................................................................................... 2
Figure 2-1: Green Apple Project Study Area ................................................................................................ 3
Figure 2-2: Salish Sea Passagelines ............................................................................................................ 7
Figure 2-3: Salish Sea Passageline Data by Vessel Type—Strait of Juan de Fuca .................................... 7
Figure 2-4: Salish Sea Passageline Data by Vessel Type—Haro Strait ...................................................... 8
Figure 2-5: Salish Sea Passageline Data by Vessel Type—Boundary Pass ............................................... 8
Figure 2-6: Salish Sea Passageline Data by Vessel Type—Point Roberts .................................................. 8
Figure 2-7: Salish Sea Passageline Data by Vessel Type—Rosario Strait South ....................................... 9
Figure 2-8: Salish Sea Passageline Data by Vessel Type—Rosario Strait North ........................................ 9
Figure 2-9: Railroads in the Project Area .................................................................................................... 17

www.erm.com

Version: 2.0

Project No.: 0501926

Client: Green Apple Renewable Fuels, LLC

18 December 2019

Page ii

GREEN APPLE RENEWABLE FUELS PROJECT
TRANSPORTATION STUDY

CONTENTS

Acronyms and Abbreviations
Name

Description

AIS

Automated Identification System

ATB

articulated tug-barge

bbl

Barrel

BMP

Best Management Practice

BNSF

BNSF Railway Company

BP

BP West Coast Products

CFR

Code of Federal Regulations

dB re 1 Pa

decibels in micropascals

ECHO

Enhancing Cetacean Habitat and Observation Program

Ecology

Washington State Department of Ecology

ERM

Environmental Resources Management

ESA

Endangered Species Act

ESHB

Engrossed Substitute House Bill

FOG

Renewable (non-petroleum) fats, oils, and greases

FRA

Federal Railroad Administration

ICP

Integrated Contingency Plan

IMO

International Maritime Organization

ITOPF

International Tanker Owners Pollution Federation

km

Kilometers

Mgpy

million gallons per year

MMPA

Marine Mammal Protection Act

mph

miles per hour

nm

nautical miles

NMFS

National Marine Fisheries Service

PSHSC

Puget Sound Harbor Safety Committee

PSHSP

Puget Sound Harbor Safety Plan

RCW

Revised Code of Washington

SEPA

Washington State Environmental Policy Act

SRKW

Southern Resident Killer Whale

TSS

Traffic Separation Scheme

U.S.

United States

USCG

U.S. Coast Guard

USEPA

U.S. Environmental Protection Agency

VTC

Vessel Traffic Center

VTRA

Vessel Traffic Risk Assessment

VTS

Vessel Traffic Service

WAC

Washington Administrative Code

WSDOT

Washington State Department of Transportation

WSMC

Washington State Maritime Cooperative

WUTC

Washington Utilities and Transportation Commission

www.erm.com

Version: 2.0

Project No.: 0501926

Client: Green Apple Renewable Fuels, LLC

18 December 2019

Page iii

INTRODUCTION

GREEN APPLE RENEWABLE FUELS PROJECT
TRANSPORTATION STUDY

1.

INTRODUCTION

1.1

Purpose of this Study

This study examines existing marine and rail traffic in the traffic regions serving the Phillips 66 Ferndale
Refinery and potential increases in both marine and rail traffic associated with the proposed Green Apple
Renewable Fuels project (the Project) adjacent to the Ferndale Refinery. The purpose of the study is to
broadly evaluate the impacts of the Project’s increased transportation activity on local and regional vessel
and rail traffic patterns, as well as the risk of marine and surface discharges of feedstock or refined
products. The study also characterizes the need (if any) for further analysis under the Washington State
Environmental Policy Act (SEPA). This study does not include modeling of vessel traffic or modeling of
marine or land spill risk. A separate Traffic Impact Analysis has been prepared to evaluate the Project’s
impacts on road traffic.
Separate from the Green Apple Project, Phillips 66 prepared spill modeling for existing products from the
Ferndale Refinery. The refinery’s existing Integrated Contingency Plan (ICP) (see Section 3.1.2) will be
updated to include the Project, unless the Project is otherwise deemed a separate “Class 1 facility” that
requires a facility-specific ICP to be developed in accordance with Washington State Department of
Ecology (Ecology) and United States Environmental Protection Agency (USEPA) requirements.

1.2

Project Description

The Project will entail construction of a processing facility designed to process renewable (non-petroleum)
fats, oils, and greases (FOG) feedstocks of varying grades to produce renewable diesel fuel (with minor
co-products of renewable propane, renewable naphtha, and renewable jet fuel). The Project will receive
shipments of FOG feedstocks and transport renewable fuels products via tanker truck, rail, and vessel.
The Project has the potential to produce up to 325 million gallons per year (Mgpy) of renewable products,
including up to 289 Mgpy of renewable diesel, 26 Mgpy of renewable propane, and 10 Mgpy of renewable
naphtha. The Project also has the capability of producing renewable jet fuel, a product that is not
specifically evaluated in this document. Any renewable jet fuel produced in the future would replace
renewable diesel in outgoing shipments, such that the total renewable diesel and renewable jet fuel
shipped from the Project would not exceed 289 Mgpy, and would not increase the overall Project’s marine
vessel, rail, or truck shipments.
The Project will be a stand-alone design, but will be adjacent to the Phillips 66 Ferndale Refinery in
Whatcom County, Washington approximately 85 miles north of Seattle and 35 miles southeast of
Vancouver, British Columbia (Figure 1-1). The Project will use existing utilities, infrastructure, and logistics
at the refinery for feedstock receipt and product shipment, but will in no way increase the currently
permitted annual crude throughput of the existing Phillips 66 Ferndale Refinery.
The existing Phillips 66 Ferndale Refinery dock would receive waterborne feedstock for the Project, and
would load renewable diesel from the Project onto outgoing vessels. The Project would include an
expanded rail receiving facility adjacent to the existing rail facility at the Phillips 66 Ferndale Refinery.
This expansion would consist of approximately 34 rail-unloading spots, up to two new renewable diesel
rail-loading spots, and up to four new renewable propane loading spots, along with new unloading pumps
and dedicated piping.
The Project design reflects the understanding that the sources (and therefore transportation method) of
FOG feedstocks will vary over time, based on prevailing macroeconomic conditions and trends. These
feedstocks may originate in the local area (i.e., Whatcom County), in the broader Salish Sea region
(particularly Vancouver), or from as far away as Australia. The Project is designed to accept feedstocks

www.erm.com

Version: 2.0

Project No.: 0501926

Client: Green Apple Renewable Fuels, LLC

18 December 2019

Page 1

INTRODUCTION

GREEN APPLE RENEWABLE FUELS PROJECT
TRANSPORTATION STUDY

from a variety of sources, using multiple transportation methods. Similarly, renewable diesel will also be
exported to a variety of locations, depending on market demand. The most likely destination for a
substantial share of refined products is California, due to the state’s stringent renewable energy and
carbon emission requirements.

Figure 1-1: Project Location
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2.

AFFECTED ENVIRONMENT

2.1

Marine Transportation

The Project site is near the shoreline of the Salish Sea, a network of waterways in British Columbia and
Washington, connected to the Pacific Ocean via the Strait of Juan de Fuca. This section describes
existing shipping routes and marine traffic, as well as regulatory considerations affecting marine traffic
from the proposed facility.

2.1.1

Study Area for Marine Traffic

The marine study area, shown on Figure 2-1, includes the portions of the Salish Sea that Project vessels
would typically use. This includes the Strait of Juan de Fuca, Haro Strait, Boundary Pass, Rosario Strait,
and portions of the Strait of Georgia, Bellingham Bay, and Boundary Bay. The marine study area includes
waters in both the United States and Canada. The Project would not impose designated travel routes for
vessels carrying feedstocks or products; as a result, individual vessel trips within the Salish Sea could
follow one of many potential routes using the waterways listed above. The remainder of this section
describes the waterways, ports, and anchorages most likely to be used for Project-related vessels.

Figure 2-1: Green Apple Project Study Area
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2.1.1.1 Waterways
The Strait of Juan de Fuca, with a width ranging from 12 to 16 nautical miles (nm), extends from the
Pacific Ocean between Vancouver Island, British Columbia, and the Olympic Peninsula in Washington, to
Haro Strait, San Juan Channel, Rosario Strait, and Puget Sound. The strait provides access to major U.S.
ports, including Seattle and Tacoma, Washington, as well as Canadian ports, including Vancouver and
Victoria, British Columbia. The international border between the United States and Canada runs along the
centerline of the Strait of Juan de Fuca.
The Strait of Georgia is the primary waterway in the northern Salish Sea, extending 130 nm north from
the San Juan Islands. Haro Strait and Boundary Pass, with a combined length of about 30 nm, connect
the Strait of Juan de Fuca to the Strait of Georgia, and are the main routes from the Pacific Ocean to
Vancouver. Vessels calling at the Phillips 66 Ferndale Refinery via the Strait of Juan de Fuca generally
use this route. The international border runs along the centerline of Haro Strait and Boundary Pass.
Rosario Strait is the easternmost channel between the Strait of Juan de Fuca and the Strait of Georgia,
and is used by vessels bound for Cherry Point (north of the Project site), Anacortes, and Bellingham,
including vessels traveling to and from Puget Sound. It extends about 20 nm and is 1.5 to 5 nm wide.

2.1.1.2 Ports
The study area contains multiple ports in the United States and Canada (Figure 2-1), all of which rely on
the Strait of Juan de Fuca. The largest ports in the study area include Anacortes, Bellingham, and Port
Angeles in the United States, and Victoria and Tsawwassen in Canada. Although outside the study area,
the major ports of Seattle and Tacoma in the United States and Vancouver in Canada generate
considerable vessel traffic throughout the Salish Sea.
In addition to major and minor multi-use ports, the study area contains numerous docks and wharves
associated with specific industrial facilities. Three industrial port facilities are on the east coast of the
Strait of Georgia in the Cherry Point/Ferndale area:
Phillips 66 Refinery
Petrogas Pacific LLC/Alcoa Intalco Works (Alcoa), which has a pier less than 1 nm north of the
Phillips 66 pier
BP West Coast Products (BP) Cherry Point Refinery, which has a pier about 2.6 nm northwest of the
Phillips 66 pier
The Phillips 66 Ferndale Refinery dock is oriented approximately north–south, and has two vessel loading
and unloading positions. The eastern position, between the dock and the shoreline, is used for inbound
and outbound barges. The western position, on the side of the dock facing the open waters of the Salish
Sea, is used for inbound and outbound tankers.

2.1.1.3 Anchorages
The U.S. Coast Guard (USCG) administers numerous anchorages throughout the study area. Vessels
typically use the anchorages while waiting for availability of a berth or waiting for sailing orders.

2.1.2

Existing Vessel Traffic

Vessel traffic in the study area includes cargo and tank vessels, tank barges, ferries, commercial fishing
vessels, and recreational boats. This section summarizes the type and volume of existing vessel traffic.
Table 2-1 summarizes total vessel calls (vessel entries) in the U.S. waters of the Salish Sea in 2018. The
majority (54 percent) of entering transits travel via the Strait of Juan de Fuca to ports in Canada. These
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data exclude departures from or transits within the Salish Sea. Due to the complex nature of Salish Sea
waterways and the varied industrial and commercial activities dependent on the Salish Sea, intra-regional
vessel trips (for example, between a cargo dock in Seattle and an industrial site near Cherry Point)
comprise a substantial amount of commercial vessel activity.

Table 2-1: Salish Sea Vessel Call Data via U.S. Waters, All Ports, 2018
Cargo and
Passenger
Vessels

Destination and Route
Ports in Salish Sea via Strait of Juan de Fuca

Tank
Vessels a

1,361

Ports in Salish Sea via Strait of Georgia and Haro Strait

Commercial
Fishing
Vessels b

371

106

Total
1,838

604

65

43

712

Canadian ports via Strait of Juan de Fuca

2,735

235

55

3,025

Total

4,700

671

204

5,575

Source: Ecology, 2019a
Notes:
a Tank vessels include tank ships, tank barges, and articulated tug-barges.
b Commercial fishing vessels include vessels of 300 gross tons or larger that are commercial fishing vessels,
commercial factory fishing vessels, or fish processors.

2.1.2.1 Phillips 66 Ferndale Refinery Vessel Traffic
Table 2-2 summarizes data for shipments to and from the Phillips 66 Ferndale Refinery in 2018. Overall,
the refinery received 49 shipments of crude oil, averaging 278,212 barrels (bbl) per delivery. The largest
single delivery was more than 396,000 bbl. The refinery generated 349 outbound shipments of multiple
refined products, averaging 43,919 bbl per shipment. The largest single shipment (including all materials
shipped) was nearly 150,000 bbl. Many shipments included more than one product. Most deliveries to the
refinery consisted of Alaska North Slope crude oil. Ports or terminals within the Salish Sea (listed as
Puget Sound, Strait of Georgia, or Other) accounted for approximately 78 percent of outbound vessel
trips and approximately 58 percent of shipped volume.

Table 2-2: Phillips 66 Ferndale Refinery Vessel Activity, 2018
Volume Shipped (bbl)
Origin or Destination

Direction

Shipments

Total

Average per Vessel

Puget Sound (i.e., Seattle, Tacoma)

Outbound

180

5,669,302

31,496

Strait of Georgia (i.e., Vancouver)

Outbound

90

2,955,076

32,384

U.S. Pacific Coast (i.e., Portland, OR; California)

Outbound

68

5,924,678

87,128

Inbound

40

11,938,562

298,464

Outbound

2

62,291

31,146

Inbound

3

912,967

304,232

Outbound

1

92,929

92,929

Mexico

Outbound

3

409,773

136,591

Middle East

Inbound

3

616,312

205,437

Inbound

3

164,833

54,944

Outbound

5

213,789

42,758

Inbound

49

13,362,405

278,212

349

15,327,838

43,919

Alaska

East Asia

Other

Total
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2.1.2.2 Cargo, Tanker, and Commercial Vessel Traffic
Table 2-3 summarizes data for large vessel calls at ports and destinations in or near the study area,
based on Automated Identification System (AIS) data from the Marine Exchange of Puget Sound. During
the 8-year period included in Table 2-3, a total of 1,029 vessels called at the facilities in Ferndale (Phillips
66 and Alcoa). The vessels calling at March Point were primarily tankers associated with the Shell Puget
Sound Refinery and the Marathon (formerly Andeavor and Tesoro) Anacortes Refinery. Most vessels that
called at BP Cherry Point were tankers, with the balance made up of articulated tug-barges (ATBs). The
Port of Anacortes and Bellingham primarily received general cargo vessels, bulk carriers, and ATBs
(Merrick and Van Dorp, 2016, Marine Exchange of Puget Sound, 2019).

Table 2-3: Vessel Calls by Area
Year

Ferndale

Cherry Point

Bellingham Anacortes/March Point

2011

121

297

8

338

2012

124

299

3

351

2013

147

378

4

343

2014

152

316

3

333

2015

120

283

0

337

2016

128

278

2

381

2017

115

280

3

347

2018

122

283

2

348

Total

1,029

2,414

25

2,778

Source: Marine Exchange, 2019

Table 2-4 provides AIS counts at study area passagelines—imaginary lines established by the Marine
Exchange that divide waterways into a number of segments (see Figure 2-2) (Marine Exchange, 2019).
The passageline data include counts of all AIS-equipped vessels that cross each line, including cargo
vessels, tankers, and passenger vessels (including ferries), as well as towing vessels and tugs. Vessels
operating on short routes, especially ferries, may cross the line numerous times in a single day, and all
crossings are counted. Marine traffic counts in the study area from 2011 to 2015 were generally stable,
without significant increases or decreases. As shown in Figures 2-3 through 2-8, the noticeable growth in
annual passages since 2016 were due primarily (if not entirely) to increases in passenger vessel traffic,
such as small excursion vessels or whale watch boats (Marine Exchange, 2019).

Table 2-4: Passageline Marine Traffic Counts 2011–2018
Year

Strait of
Juan de Fuca

Haro Strait

Boundary Pass

Point Roberts

Rosario Strait
South End

Rosario Strait
North End

2011

8,562

5,781

5,696

5,833

1,195

1,102

2012

8,465

5,601

5,555

5,932

1,156

1,026

2013

8,488

5,623

5,588

5,650

1,289

1,267

2014

8,441

5,852

5,759

6,185

1,276

1,257

2015

8,328

5,764

5,664

6,038

1,254

1,184

2016

8,128

5,792

5,722

6,244

1,054

1,466

2017

8,312

6,146

6,090

6,605

1,090

1,422

2018

8,398

6,520

6,338

6,912

1,312

1,824

Source: Merrick and Van Dorp, 2016 (2010 through 2015); Marine Exchange, 2019 (2016 through 2019)
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Source: Puget Sound Harbor Safety Committee, 2018

Figure 2-2: Salish Sea Passagelines

Figure 2-3: Salish Sea Passageline Data by Vessel Type—Strait of Juan de Fuca
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Figure 2-4: Salish Sea Passageline Data by Vessel Type—Haro Strait

Figure 2-5: Salish Sea Passageline Data by Vessel Type—Boundary Pass

Figure 2-6: Salish Sea Passageline Data by Vessel Type—Point Roberts
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Figure 2-7: Salish Sea Passageline Data by Vessel Type—Rosario Strait South

Figure 2-8: Salish Sea Passageline Data by Vessel Type—Rosario Strait North
In 2018, 165,492 ferry transits occurred within U.S. waters of the Salish Sea (Ecology 2019a). Numerous
ferry routes exist within the study area. A commercial vehicle ferry crosses the Strait of Juan de Fuca
from Port Angeles, Washington, to Victoria, British Columbia, several times each day, as do passenger
ferries of the Washington State Department of Transportation (WSDOT) ferry system. A commercial highspeed ferry also operates between Victoria and Seattle. Whatcom County operates a ferry service
between Lummi Island and Gooseberry Point on the mainland that runs up to three times per hour
throughout the day. The Bellingham Cruise Terminal is the southernmost terminal used by the Alaska
Ferry Service, which departs weekly for Alaska, and also is the home port for regular charter trips to the
San Juan Islands (CH2M and Peterson 2016).

2.1.2.3 Recreational Boating
No comprehensive passageline counts for recreational boating are available for the study area; however,
recreational boaters share the waterways within the study area with cargo ships, tank vessels, and ferry
boats. Recreational vessels include sail and power boats, as well as smaller paddle vessels (i.e., canoes
and kayaks). These vessels engage in fishing, racing, and other types of trips throughout the Salish Sea,
with trips originating and terminating at public and private boat ramps, marinas, beaches, and other cartop launch sites.

2.1.3

Vessel Safety

2.1.3.1 Marine Traffic Regulations
Traffic Separation Schemes and Regulated Navigation Areas
A key element of vessel traffic management in the study area is the Traffic Separation Scheme (TSS) that
separates inbound and outbound vessel traffic into one-way lanes with wide separation zones between
them. TSS lanes exist in or approach most major waterways in the study area. In the Strait of Juan de
Fuca, the inbound (eastbound) traffic lane is on the southern side of the strait in U.S. waters, while the
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outbound (westbound) traffic lane is on the northern side of the strait, in Canadian waters. At the eastern
end of the Strait of Juan de Fuca, the TSS consists of multiple traffic management areas, and TSS lines
do not follow the international border. Most of the traffic lanes are at least 1,000 yards wide, and
separation zones are at least 500 yards wide. Jointly proposed by the United States and Canada, the
TSS for the Salish Sea was adopted by the International Maritime Organization (IMO) in stages, in 1982
and 1992.1 Implementing regulations for the Salish Sea TSS are detailed in the Code of Federal
Regulations (CFR), Title 33, Part 167.1300.
A TSS coverage area is a Regulated Navigation Area under the jurisdiction of federal regulations in
33 CFR 165. In those waters, the right of navigation by commercial vessels takes precedence over other
waterway uses (such as commercial fishing and recreation activities). The Regulated Navigation Area
regulations bar fishing vessels from areas where they might impede TSS traffic, but allow seasonal
commercial fishing in most areas. The rules also address vessel traffic safety when heavy traffic,
hazardous conditions, or events likely to cause congestion (such as regattas or recreational fishing
derbies) take place and limit the speed of large vessels operating in the TSS when transiting areas where
those events or permitted fishing are underway (CH2M and Peterson 2016).

Cooperative Vessel Traffic Service
Vessel traffic in the study area is jointly managed by the United States and Canada through a
Cooperative Vessel Traffic Service (VTS) that operates three Vessel Traffic Centers (VTCs): the Puget
Sound VTC in Seattle operated by the USCG, and the Prince Rupert and Victoria VTCs in Canada
operated by the Canadian Coast Guard. The Project site would be covered by the Victoria center, which
provides vessel traffic services for the Canadian and U.S. waters of Haro Strait, Boundary Passage, and
the lower Strait of Georgia. Navigational requirements for specific geographic areas in the Salish Sea are
detailed in CFR Title 33, Part 161.55 for the Puget Sound area VTS and Cooperative VTS for the Juan de
Fuca Region.
The VTCs receive transmitted data from commercial vessels, radar signals, and closed circuit television
coverage of critical waterway subareas. Active participation in the Cooperative VTS system, including
communications with the VTCs and reporting of movements, is mandatory for powered vessels 131 feet
(40 meters) or more in length, commercial towing vessels 26 feet (8 meters) or more in length, and forhire vessels approved to carry 50 or more passengers. Passive participation (monitoring radio channels
and responding to calls) is mandatory for powered vessels 66 feet (20 meters) or more in length, for-hire
passenger vessels of 100 gross tons or more, and floating plants (such as dredges) engaged in
operations likely to restrict or affect navigation of other vessels.

Safety and Security Zones
Federal regulations that establish safety zones and security zones are contained in 33 CFR 165. A safety
zone is an area where access is limited to authorized persons, vehicles, or vessels. A security zone is an
area with special requirements to prevent damage or injury to vessels or waterfront facilities. Most
notably, the USCG enforces a permanent security zone for tanker operations that consists of a 500-yard
moving security zone around each tanker in transit (see 33 CFR 165.1313). No vessel or person may
enter the security zone without USCG permission. Vessels allowed within the security zone are required
to operate at the minimum speed necessary to maintain a safe course, and must proceed as directed by
the master of the tanker or the person in charge of a tanker escort vessel; they may not approach within
100 yards of a tanker without permission of the master or person in charge of the escort vessel (CH2M
and Peterson 2016).
1

The International Maritime Organization serves as a clearing agent to ensure that vessel traffic measures are made available to
the global maritime community through a single source.
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Pilot and Escort Tug Requirements
Both the United States and Canada require that most large vessels operate under the control of a
licensed marine pilot while underway in inland waters. United States vessels engaged in coastwise trade
(trade from one U.S. port to another, including Alaska, with no stops outside the United States) and
seagoing tank barges, including ATBs, must be under the direction of a federally licensed pilot who may
be a member of the vessel’s crew (CH2M and Peterson 2016).
The Washington State Pilotage Act (Revised Code of Washington [RCW] 88.16.170 to 190) requires all
oil tankers (assumed here to include all “tankships,” as defined by 46 CFR 2.10-25) over 5,000 gross tons
to take on a Washington state-licensed pilot while transiting inland waters (see Puget Sound Pilots
Association below). All oil tankers over 40,000 deadweight tons possessing specified equipment and
characteristics (such as double hulls) must be escorted by a tug or tugs with combined horsepower of, or
equivalent to, at least 5 percent of the deadweight tonnage of the escorted tanker (RCW 88.16.190). All
oil tankers over 125,000 deadweight tons are prohibited from transiting inland waters unless authorized
by the USCG (revised RCW 88.16.190 per Engrossed Substitute House Bill [ESHB] 1578). In addition,
ESHB 1578 revised RCW 88.16.190 to require a tug escort in Rosario Strait and connected waterways to
the east for laden oil tankers of between 5,000 and 40,000 deadweight tons, and for ATBs and certain
towed waterborne vessels of at least 5,000 deadweight tons beginning in 2020 (ESHB 1578, 2019).
The Puget Sound Pilots Association provides state-licensed professional mariners with navigational
expertise who direct marine vessels in the U.S. waterways of the study area. The pilot station is at Ediz
Hook at Port Angeles (Puget Sound Pilots 2019).

2.1.3.2 Marine Casualty Event Data
As defined in 46 CFR 4.03-1 a marine casualty is “any casualty or accident involving any vessel other
than a public vessel,” including falls overboard, collisions, groundings, or other incidents related to
vessels themselves, or injury or loss of life. Applying this definition, Table 2-5 summarizes available
marine casualty and vessel incident data for the Salish Sea from 2000 to 2015 (the most recent year for
which data are available). Table 2-5 also cross-references these data to show the distribution of incident
types by marine vessel type.
Material failures (i.e., a failure of some structural or other component that affects the vessel’s overall
seaworthiness) and damage to the environment were the most common casualty types, both throughout
the Salish Sea and within study area waterways. More substantial incidents, such as collision, allision,
sinking, or fire, were relatively rare. Overall, 150 incidents of various types occurred each year in the
Salish Sea, including 17 per year in study area waterways. Passenger ships experienced the highest
number of incidents, while tankships and barges (the vessels that would carry Project feedstock and
products) experienced an average of more than three incidents per year.
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Table 2-5: Large Vessel Incidents in Salish Sea, 2000 to 2015 a
Casualty Type

Study Area Waterways b

Entire Salish Sea

Allision (vessel in motion striking stationary object)

150

5

39

9

850

35

Fire/explosion

46

6

Grounding

66

15

1,115

182

20

1

Vessel maneuverability reduction or loss

604

125

Other

242

49

2,263

252

60

10

223

37

72

34

Barges (including tank barges)

140

15

Towing vessels (i.e., tugs)

296

70

Passenger ships

833

31

Fishing vessel

388

35

Miscellaneous

106

5

Other

145

15

Total

2,263

252

Collision (two vessels striking each other)
Damage to the environment

Material failure
Sinking/capsizing

Total Incidents

c

Vessel Type
Bulk
General dry cargo, refrigerated, RO-RO
Tank ship

Waterway
Boundary Pass

4

Haro Strait

6

Rosario Strait

56

Strait of Georgia

71

Strait of Juan de Fuca

115

Other Salish Sea

2,011

Total

2,263

Source: USCG, 2016
RO-RO = roll on/roll off
Notes:
a Includes all vessels required to carry Class-A AIS equipment, pursuant to 33 CFR 164.01, et. seq.
b
Includes the Strait of Juan de Fuca, Haro Strait, Strait of Georgia, and Rosario Strait.
c Each incident can generate more than one incident type. As a result, the sum of incident types exceeds the total
number of incidents.
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2.1.4

Vessel Spill Risk

This section discusses the affected environment related to unplanned releases (i.e., spills). The transfer
of renewable feedstock and renewable diesel to and from vessels docked at the facility carry an inherent
risk of a spill through events such as hose disconnects, collision between moving vessels, allision
between a vessel and a stationary object, or vessel grounding into shallow waters causing a hull rupture.
For the purpose of this analysis, this study utilized a historical database based on petroleum transport.
Based on the historical record, the likelihood of a spill of any petroleum-based material decreases in
proportion to the size of the spill; the larger the spill, the less likely it is to occur. Of more than 10,000
spills related to tankships across the world between 1970 and 2018, more than 80 percent were less than
7 tonnes (approximately 50 bbl, or 2,100 gallons) (ITOPF 2019).
The probability of large spill events—defined by Merrick and van Dorp (2016) as more than 10,000
gallons—approximately 238 bbl—is low, based on historical data. Between 1985 and 2016, the State of
Washington and USCG records document four such large spill events that are known to have occurred in
the Salish Sea during this period (Merrick and van Dorp 2016):
A 5,690 bbl spill from a single-hull tanker that grounded while anchoring in Port Angeles in 1985
A 1,670 bbl spill from a capsized tank barge in the Guemes Channel in 1988
A 8,600 bbl spill resulting from a collision between a fishing vessel and a cargo vessel near Cape
Flattery in 1991
A 640 bbl spill from a grounded tank barge near Anacortes in 1994
The nonprofit International Tanker Owners Pollution Federation (ITOPF) reports that, although seaborne
oil trade has increased steadily since the 1970s, the number of spills worldwide has trended in the
opposite direction, decreasing from an annual average of 24.5 spills per year between 1970 and 1979 to
an annual average of 1.8 spills per year between 2010 and 2015 (ITOPF 2019).
Between 1995 and 2010 in the Salish Sea, a total of seven collisions (two or more vessels in motion
striking each other), 18 allisions (a vessel in motion striking a stationary object), and 15 groundings
(grounding incidents that lead to large spills) involved large vessels such as tankships and cargo ships
(Glosten Associates 2014).
Spill probabilities based on historical data, such as those cited above, may actually overestimate future
spill likelihood. Since the 1970s, federal laws and international conventions have resulted in safer vessel
designs (using multiple independent tanks within the tankship rather than one single large tank, double
hulls, improved navigation systems), improved oil spill readiness and response, and coordinated vessel
traffic management (see 33 CFR 161) in congested areas such as Puget Sound. These regulatory
changes tend to reduce overall spill likelihood and minimize the impacts associated with spills. For
example, mandatory use of double hulls in tankships (following major U.S. regulatory changes in the
1990s) has been shown to decrease the size of spills from tankers and tank barges (Merrick and van
Dorp 2016). Other safety improvements and technological advances help prevent or reduce the
frequency of marine accidents (e.g., events that could cause spills in the first place). These include safer
ship designs, improved navigation systems, vessel traffic systems, and double pilotage (33 CFR 161).
Table 2-6 summarizes the 2016 Vessel Traffic Risk Assessment (VTRA) study for the region. This study
evaluated the likelihood of four size categories of spill events from vessels based on historical spill data
from 1990 to 2015 (Merrick and van Dorp 2016). The study’s “base case,” as summarized in Table 2-6,
projects future spill likelihoods with no additional marine vessel traffic (i.e., from the proposed Project or
other proposed projects in the region). The spill likelihoods shown in Table 2-6 exist today for every
tankship that carries petroleum-based materials in the region studied.
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Table 2-6: Summary of VTRA Base Case Spill Probabilities
Likelihood of at Least One Spill (percent)
Spill Volume
Category (bbl)

Average Spill Size in
Category (bbl)

In the next 25
years

In the next 10
years

In any single
year

> 15,725

42,758.00

1.2

0.5

<0.1

6,290 – 15,725

10,183.00

1.5

0.6

<0.1

6.3 – 6,290

295.00

85.8

54.2

7.5

< 6.3

0.05

100.0

100.0

98.7

Source: Merrick and van Dorp, 2016

The VTRA found that, in the base case, a spill greater than approximately 15,725 bbl had a 1.24 percent
(slightly more than one-in-100) chance of occurring once in a 25-year period, a 0.5 percent chance (1-in200) of occurring in the next 10 years, and a 0.05 percent (1-in-2,000) chance of occurring in any given
year (Merrick and van Dorp 2016). Overall, as shown in Table 2-6, the VTRA found that larger spills were
less likely to occur than smaller spills.

2.1.5

Vessel Speed and Noise

Vessel speed is predominantly addressed by federal regulations that govern vessel movements within
certain areas to promote navigation safety. The VTS manages vessel movements in designated areas by
enforcing sections of the Ports and Waterways Safety Act (33 U.S.C. 1221) through established
navigation, safety, and marine environmental protection requirements (33 CFR 161, 1994). The USCG
regulates vessel traffic within different types of limited or controlled access areas referred to as safety
zones, security zones, and regulated navigation areas (33 CFR 165, 1982). The National Marine
Fisheries Service (NMFS) established regulations under the Endangered Species Act (ESA) and Marine
Mammal Protection Act (MMPA) to prohibit vessels from approaching killer whales within 200 yards and
from parking in the path of whales when in inland waters of Washington State (50 CFR 224.103(e)).
These prohibitions, however, do not apply to vessels and their support vessels, such as tug boats, when
they are participating with a VTS and following a TSS or complying with a VTS Measure of Direction (50
CFR 224.103(e)(3)(b)).
State of Washington vessel speed regulations require that oil tankers under tug escort must not exceed
the service speed of the tug (RCW 88.16.195). In addition, the Puget Sound Harbor Safety Committee
(PSHSC) publishes “Standards of Care” recommendations for (among other things) vessel speeds, as
documented in the Puget Sound Harbor Safety Plan (PSHSP 2017). The PSHSP recommendations state
that tank ships must remain at a speed “such that the escort(s) can reasonably be expected to bring the
tank vessel under control within the navigational limits of the waterway” (i.e., before running aground).
The plan also recommends that tank ships transiting Rosario Strait not exceed 10 knots (PSHSP 2017
and Ecology 2019b). Neither the RCW nor the PSHSP Standards of Care address speed limits for cargo
and passenger vessels, towed oil barges, or ATBs (Ecology 2019b).
In addition to the federal regulations for protection of killer whales in inland waters of Washington State,
vessel speeds and distance buffers are also regulated within Washington State waters under state law
when southern resident killer whales (SRKWs) (Orcinus orca) are present. On 8 May 2019, Governor Jay
Inslee signed legislation enhancing the existing regulations (RCW.77.15.740) protecting SRKWs from
vessel disturbances and underwater noise by increasing the distance and adding a reduced speed zone
that boaters must maintain when within certain distances from whales. These regulations are more
restrictive than the federal regulations under 50 CFR 224.103(e), which prohibit vessels from approaching
within 200 yards (182.9 m) of any killer whale or positioning a vessel within 400 yards in the path of any
killer whale.
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Under Washington State law, it is now unlawful for a vessel to exceed a speed of 7 knots at any point
within 0.5 nautical mile (1,013 yards) of an SRKW, to approach or fail to disengage within 300 yards of an
SRKW, or to position a vessel within 400 yards behind or in the path of an SRKW (revised RCW
77.15.740). Similar to the federal regulations, vessels within a VTS area (including traffic lanes,
separation zones, and TSS buoys depicted on nautical charts) that are following a TSS or complying with
a vessel traffic service measure of direction are exempt from these requirements. In this instance, the
pilot and vessel master have joint responsibility for safely navigating the vessel (setting the course and
speed) within the VTS. Pilots may alter the vessel course and speed to avoid SRKWs, conditions
permitting. The USCG has the authority to intervene, if required, to maintain safety. Once the vessel is no
longer participating with the VTS, (i.e., no longer in the VTS area), it would be subject to the SRKW
protections listed above.
In Canadian waters, as of 1 June 2019, vessels anywhere within SRKW critical habitat (essentially, all
Canadian waters in the study area) must stay at least 400 meters away from an SRKW, must reduce their
speed to less than 7 knots if they are within 1,000 meters of an SRKW in certain areas, and must turn off
echo sounders and turn engines to neutral idle if an SRKW is within 400 meters (Fisheries and Oceans
Canada 2019a and 2019b).
In addition to the regulatory requirements described above, the Enhancing Cetacean Habitat and
Observation (ECHO) Program led by the Vancouver Fraser Port Authority has conducted voluntary vessel
slowdown studies since 2017 to evaluate measures to reduce the effects of marine traffic on SRKWs. The
ECHO Program worked with large commercial piloted ships in Haro Strait, among other zones, as a
potential measure to reduce the threat of noise disturbance on SRKWs. The ECHO program selected
Haro Strait and Boundary Pass because they include the primary international shipping lanes between
the Pacific Ocean and the Salish Sea, and have been identified as key feeding areas within an SRKW’s
critical habitat, primarily during the summer months between May and September. Within ECHO study
areas, large vessel operators are encouraged to maintain a speed of 11.5 knots or fewer, if navigationally
safe to do so. The ECHO Program estimates that these reduced speeds could add 16 to 28 minutes to a
ship’s total transit time. The ECHO Program monitors participation rates, as well as underwater noise
levels before, during, and after the trial using hydrophones at Lime Kiln and Boundary Pass.
During a 20-month period from February 2016 to October 2017, average ambient noise levels near Lime
Kiln State Park on San Juan Island along the Haro Strait were approximately 117-125 decibels in
micropascals (dB re 1 Pa) (Port of Vancouver 2017). These ambient measurements included all vessel
traffic during the measurement period. A separate study by JASCO Applied Sciences modeled ambient
noise levels within 4 kilometers (km) (2.5 miles) of the Strait of Georgia shipping lanes at depths of 10
and 50 meters (33 and 164 feet) in 2015 and 2016. The models estimated average sound levels ranging
from 114.5 to 118.5 dB re 1 Pa, depending on season and depth (O’Neill, et. al. 2017). The Biological
Assessment for the Project, being prepared separately, discusses the impacts of noise on SRKW and
other affected species.
The Marine Environment Protection Committee of the IMO identified propeller cavitation as the primary
source of underwater noise from commercial ships, although hull form, onboard machinery, and vessel
operation may also contribute to underwater noise (IMO 2014). IMO also identified several strategies to
reduce underwater radiated noise from commercial ships:
Design or adapt propellers and hull form to reduce cavitation.
Select or retrofit onboard machinery to reduce noise output.
Install wake conditioning devices.
Install air injection to propeller (e.g., in ballast condition) to improve flow conditions around propeller
and reduce cavitation.
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Implement operational modifications and maintenance measures such as cleaning propellers,
cleaning or coating hulls, reducing ship speed, and optimizing combinations of shaft speed and
propeller pitch
Select a route that avoids sensitive marine areas.
Since each ship’s design and operation are different, design considerations are most effective during
initial vessel design. For existing vessels, modifications to propellers and onboard machinery, plus
operational modifications and maintenance measures, can significantly reduce noise.

2.2

Rail Transportation

2.2.1

Rail Network

Washington State is served by two Class 1 (major nationwide) railroads: the BNSF Railway Company
(BNSF) and the Union Pacific Railroad (see Figure 2-3), although nearly all Class 1 railroads in the state
are owned by BNSF. BNSF’s 1,400 miles of rail lines in Washington State represent 44 percent of all rail
mileage in the state. As the largest rail operator in Washington, BNSF handled 1.367 million carloads in
2011 (WSDOT, 2017).
Access to the Phillips 66 Ferndale Refinery is provided by an existing single-track private rail line owned
by Phillips 66 that connects to a BNSF railroad spur line at Unick Road. The spur line (Custer spur)
extends from Unick Road approximately 8.5 miles north and east to Custer, where it intersects a doubletrack railroad segment owned and operated by BNSF. The spur has 11 at-grade road crossings, and also
serves the BP Cherry Point Refinery, Petrogas Ferndale Terminal, and Alcoa Intalco Works.
The BNSF rail line through Custer roughly parallels Interstate 5, and connects the BNSF transcontinental
mainline in Everett with Bellingham, Ferndale, Blaine, and Vancouver, Canada. North of Ferndale, the
railroad track parallels Portal Way, a regional road that parallels the interstate highway. The railroad
speed limit is 50 mph. Between Ferndale and Blaine, there are ten at-grade road crossings of the BNSF,
each of which is protected by active warning devices, including flashing red lights and gate arms, as well
as passive warning devices such as signs and pavement markings.
The study area for rail transportation includes the BNSF line between Blaine and Bellingham, as well as
the spur line serving the Phillips 66 Ferndale Refinery.
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Figure 2-9: Railroads in the Project Area
2.2.2

Rail Traffic

The WSDOT Freight and Goods Transportation System classifies freight corridors throughout the state,
including marine, road, and rail corridors, based on the volume carried. Both the Everett to Vancouver
BNSF line and the spur providing rail access to the Phillips 66 Ferndale Refinery and other local
industries are in the highest classification, R1, which refers to corridors carrying more than 5 million tons
of freight annually (WSDOT 2017). The capacity of the Everett to Vancouver line is 25 trains per day,
compared to a 2010 daily volume of 15 trains (WSDOT 2014). The 2019 update of the WSDOT rail
system plan is underway but not yet available (WSDOT 2014). No volume or capacity data are available
for the rail spur serving the Refinery. Ecology tracks the transport of crude feedstock on a quarterly basis.
The first quarter 2019 report tracked 12,185 railcars of crude oil entering Whatcom County for an average
of 135 railcars per day or 1.3 trains per day (Ecology 2019b).
BNSF states that, on average, one manifest train (a train comprising multiple types of railcars as opposed
to a unit train, which is a train composed of the same type of car) per day, typically 60 to 100 cars per
train, serves the spur line to the Phillips 66 Ferndale Refinery and other users along the line (Lutz 2019).
The Project has requested more detailed rail traffic information from BNSF and is awaiting a response to
this request.
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2.2.3

Rail Safety and Spill Risk

The Washington Utilities and Transportation Commission (WUTC) has regulatory authority over public
safety at at-grade rail crossings, and keeps incident records at these crossings. In 2017, there were
40 collisions at crossings, resulting in 5 injuries and 10 fatalities (WUTC 2019). In 2015, the Washington
Legislature Joint Transportation Committee initiated a study to prioritize the potential for conflict at all
at-grade railroad crossings in the state, and to use that study to guide decision-making and funding for
crossing improvements (Transpogroup 2017). Of the 50 top-priority crossings identified in the study, three
are along the BNSF track between Ferndale and Blaine, at the intersections of the railroad track with
State Route 548 (Grandview Road), Main Street in the village of Custer, and the Birch Bay-Lynden Road
(Transpogroup 2017). The latter two points are within a mile south and north, respectively, of the northern
terminus of the spur that serves the Phillips 66 Ferndale Refinery. While these intersections had no
recorded incidents or injuries, they were identified as priorities based on factors such as freight type,
vehicle volumes, gate downtime, and nearby population characteristics (Transpogroup 2017).

2.2.3.1 Freight Rail Traffic Accident Data
Federal Railroad Administration (FRA) rail accident data provide information on individual accidents,
including train identification and characteristics, location, cause, and outcome with respect to car damage,
spillage, and casualties (Etkin et al. 2017). FRA data only include train accidents with combined track,
equipment, or structural damage in excess of the reporting threshold. This threshold, which is adjusted
annually, was $10,500 in 2014. Accidents that could lead to spillage are generally assumed to involve
damages of at least the reporting threshold, due to the significant amount of car damage necessary for a
spill to occur. The computed accident damage only includes the loss and/or repair of cars and
locomotives, repair of signal systems and other structures, and repair of roadbed and track (Etkin et al.
2017).
From 1975 through 2015 (the most recent year for which data are available), 96,527 freight rail accidents
were reported nationwide, of which 59,379 occurred on mainline segments such as the spur that serves
the Phillips 66 Ferndale Refinery. Table 2-7 summarizes the types of mainline rail accidents nationwide
and in Washington State between 1975 and 2015. Table 2-8 summarizes all accidents by cause
(expressed as a percent of total accidents). Table 2-9 summarizes accident rates per rail mile.

Table 2-7: Mainline Freight Rail Accident Data by Type, 1975 to 2015
Average Annual Accidents
1975-1984

Accident Type
Derailment
Collision
Fire/explosion
Highway–rail crossing
Miscellaneous
Total

1985-1994

1995-2004

2005-2015

10 year
Average
(1957-2015)

U.S.

WA

U.S.

WA

U.S.

WA

U.S.

WA

U.S.

WA

2,756

57

818

12

642

10

430

7

1,145

21

188

5

70

2

56

1

38

0

87

2

63

3

10

1

5

1

11

2

22

2

167

2

112

1

119

0

130

0

132

1

99

2

53

2

59

2

52

1

65

2

3,273

68

1,062

17

880

14

661

10

1,451

27

Source: Etkin et al., 2017
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Table 2-8: Mainline Freight Rail Accident Data by Cause, 1975 to 2015
Percentage of All Accidents
Mechanical/
Electrical
Failure

Track
Condition
Accident Type

Signal
Failure/
Malfunction

Human
Error

Misc.

Total

U.S.

WA

U.S.

WA

U.S.

WA

U.S.

WA

U.S.

WA

U.S.

WA

45

36

31

35

12

14

<1

0

11

15

100

100

Collision

3

0

11

10

71

70

<1

0

15

20

100

100

Fire/explosion

1

0

74

25

1

1

<1

0

24

74

100

100

<1

0

<1

0

<1

0

<1

0

>99

0

100

100

3

3

26

15

32

40

<1

2

39

41

100

100

36

28

27

31

15

19

<1

<1

21

21

100

100

Derailment

Highway–rail crossing
Miscellaneous
Total
Source: Etkin et al., 2017

Table 2-9: Mainline Freight Rail Accident Rates per Rail Mile, 1975 to 2015
Accident Rate per Rail Mile

Accident Type

1975-1984

1985-1994

1995-2004

2005-2015

Total
(10 year avg,
1975-2015)

U.S.

WA

U.S.

WA

U.S.

WA

U.S.

WA

U.S.

WA

Derailment

5.3

5.7

1.6

1.2

1.0

1.0

0.6

0.7

2.1

2.1

Collision

0.4

0.5

0.1

0.2

0.1

0.1

0.1

<0.1

0.2

0.2

Fire/explosion

0.1

0.2

<0.1

0.1

<0.1

0.0

<0.1

0.0

<0.1

0.1

Highway–rail crossing

0.3

0.3

0.2

0.1

0.2

0.1

0.2

0.2

0.2

0.2

Miscellaneous

0.2

0.2

0.1

0.2

0.1

0.2

0.1

0.1

0.1

0.2

Total

6.3

6.8

2.1

1.7

1.4

1.4

1.0

1.0

2.7

2.7

Source: Etkin et al., 2017

Overall, nearly 79 percent of mainline accidents were derailments. Accidents of all categories have
decreased significantly over the last 40 years, as well as in the last decade, except for an increase in
fire/explosion accidents in the last decade. A 2012 study that examined the root causes of derailments
concluded that the single most common cause of derailments was broken rails, and that track conditions
were the primary cause of 41 percent of derailments (Etkin et al. 2017). Track-related accidents also
resulted in the highest average number of derailed cars per accident. Researchers also found that the
probability of an accident is about twice as likely with a loaded train versus an unloaded train (Etkin et al.
2017).

2.2.3.2 Release Probability with Hazmat Tank Cars
Rail accidents involving hazmat tank cars, such as those used to transport renewable feedstocks,
renewable fuels, and conventional petroleum products, do not necessarily result in the release or spillage
of any hazardous materials. When they do occur, releases from rail accidents typically involve small
volumes. Nationwide, from 2001 to 2012, the average petroleum release from rail accidents was 738
gallons (17.6 bbl) (City of Hoquiam and Ecology 2016). According to the Rail Transportation and
Engineering Center at the University of Illinois (Liu et al. 2012), for rail operations under 10 miles per hour
(mph), the main causes of derailments are track and human factors such as improper train handling,
braking operations, and improper use of switches. For speeds between 11 and 25 mph, track,
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miscellaneous, equipment, and human factors all contributed. For rail operations above 25 mph,
equipment issues were the main cause of derailments.
To determine the probability of a spill or release from tank cars, Etkin et al. analyzed 3,589 rail accidents
involving 11,352 loaded tank cars. In those accidents, 2,418 railcars (21 percent) released material.
Table 2-9 summarizes the percent of damaged or derailed cars that released materials by type of
accident and time period. Overall, the frequency of releases has declined for all accident types since
1975, reflecting better railcar technology and regulation. Since 2005, derailment has led to releases from
hazmat cars more frequently than any other accident type.
Table 2-10 summarizes the likelihood (as of 2017) of a spill of various volumes occurring in the Salish
Sea region. Crude oil has different chemical characteristics and behaves differently from renewable
diesel, renewable propane, or renewable naphtha; however, the findings from crude-by-rail studies are
generally applicable to a qualitative evaluation of the Project’s spill risks.

Table 2-10: Percent Damaged or Derailed Loaded Hazmat Car with Release
Percent of Damaged or Derailed Hazmat Cars with Release
Accident Type
Collision
Derailment
Fire/explosion

a

Highway-rail crossing
Miscellaneous
Total

1975–1984

1985–1994

1995–2004

2005–2015

1975–2015

27.9

32.1

12.1

13.1

19.5

26.5

22.3

14.9

19.4

21.5

50.0

100.0

0

0

60.0

27.7

24.4

5.9

6.8

17.0

8.8

22.9

14.0

47.1

19.1

26.4

22.6

14.6

19.0

21.3

Source: Etkin et al., 2017
Note:
a Of the releases recorded from 1995 to 2015, none were caused by fire or explosion.

Table 2-11: Existing Spill Volume Categories and Likelihood
Spill Volume
(bbl)

Likelihood of Occurring in any Single Year
(percent)

Return Period
(years) a

250

2.9

34

5,000

2.0

50

10,000

1.3

77

20,000

0.4

230

50,000

0.03

3,400

Source: Etkin et al., 2017
Note:
a
The return period expresses the likelihood of a spill occurring in a given year. For example, there is a 1-in-34
likelihood of a 250 bbl spill occurring in any given year.
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3.

IMPACT ASSESSMENT

3.1

Impact Assessment Methodology

To evaluate potential impacts on, and from, marine and rail transportation, baseline conditions (as
described in Section 2) were compared to anticipated future Project activities. This study briefly evaluates
the transportation impact of Project construction, but focuses on the impacts of Project operations.
Specifically, this study evaluates the following primary transportation issues:
Impacts on non-project waterway users due to increased proposed Project-related vessel traffic;
Impacts on the capacity of the BNSF rail system;
Likelihood of “marine casualty” (as defined in 46 CFR 4.03-13) or accident due to Project marine
activities (i.e., the likelihood of an incident, separate from the impacts of a spill); and
Qualitative discussion of impacts on the likelihood and severity of marine or rail spills.
Evaluation of spill likelihood and severity does not include new spill modeling or a detailed review of
existing spill modeling. Impacts are characterized as either “potentially significant” or “less than
significant,” based on the SEPA definition of significance provided in the Washington Administrative Code
(WAC) 197-11-794.

3.1.1

Transportation Scenario

Consistent with SEPA requirements (see WAC-197-11-080) and consultation with Ecology, this study
evaluates the vessel and rail traffic generated by the Project’s delivery of renewable feedstock and the
export of refined renewable products. Table 3-1 summarizes the average annual and average daily
vessel and rail trips (movements either to or from the Project site) generated by Project operations. As
stated in Section 1.2, the sources of FOG and destination of renewable products may vary over the
course of the Project’s operational life, and the balance between vessel and rail trips to and from the
Project site may also vary over time. These variations notwithstanding, the transportation activity in Table
3-1 reflect the combined impacts of typical anticipated Project-related vessel and rail trips.

Table 3-1: Vessel and Rail Trip Generation Summary
Transportation Activity a

Annual

Average Daily

Renewable feedstock vessel trips

76

0.2

Renewable feedstock railcar trips

12,935

35

Renewable diesel vessel trips

68

0.2

Renewable diesel railcar trips

5,355

14.7

Renewable propane railcar trips

1,864

5

Total product railcar trips
7,291
20
Notes:
a Each movement to or from the Project, regardless of mode, is counted as an individual trip. As stated above, each
feedstock or product vessel or railcar makes two trips (inbound and outbound).

The estimates in Table 3-1 reflect the following assumptions:
All 9.7 Mgpy of renewable naphtha produced during the refining process would be delivered by
tanker truck. This would generate five truck round trips per day. Potential vehicle traffic impacts are
discussed in a separate Transportation Impact Analysis.
All 26.1 Mgpy of renewable propane produced during the refining process would be delivered by rail,
accounting for five railcars per day.
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Vessel deliveries of renewable feedstock would use nominal 80,000 bbl (approximately 3.36-milliongallon) capacity vessels. Vessel shipments of renewable diesel would use nominal 150,000 bbl
(approximately 6.3-million-gallon) capacity vessels. These assumptions reflect average vessel
capacities. Actual vessel capacities may vary from 30,000 bbl local delivery barges up to Panamaxsize (nominal 350,000 bbl capacity) tankers inbound with feedstock. Table 3-2 provides nominal
vessel characteristics, based on descriptions of individual vessels that called at the existing
Phillips 66 Ferndale Refinery in 2018.
Due to concerns about cross-contamination, this study assumes no vessel backhaul. As a result,
inbound and outbound vessel and rail trips would be entirely separate.
Rail deliveries and shipments in this study are assumed to use 28,000-gallon-capacity tanker cars.
Based on the number of rail cars needed, and discussions with BNSF (Lutz 2019), this analysis
assumes that all inbound railcars carrying FOG, as well as all outbound railcars carrying renewable
products, would be included in existing manifest train trips to and from the Phillips 66 Ferndale
Refinery (i.e., generating no new train trips).
As stated in Section 1.2, the Project is capable of producing renewable jet fuel. Any renewable jet
fuel produced in the future would replace the same amount of renewable diesel in the facility output,
and would not increase the project’s projected marine vessel, rail, or truck quantities.

Table 3-2: Representative Vessel Characteristics
Vessel Type

a

Vessel Characteristics b
Capacity (bbl) Length (ft.) c Beam (ft.)
Draft (ft.) Engines c

Barge
30,000
241
65
24 2 engines.
Tug
-90
37
16 Each 3,000 HP @ 1,600 RPM
Barge
80,000
422
77
22 2 engines.
Renewable
feedstock ATB Tug
-116
36
17 Each 4,560 HP @ 900 RPM
Renewable feedstock
294
32
41 varies
350,000 d
tanker (Panamax)
Barge
150,000
512
78
28
Renewable
Twin-screw, 9,280 hp (total)
diesel ATB
Tug
-127
42
19
Notes:
a Sources: Harley Marine Services 2019 (30,000 and 80,000 bbl ATB); and Crowley 2019 (150,000 bbl ATB)
b Vessel characteristics are rounded to the nearest whole number.
c
When coupled, total length of the ATB (tug and barge) is less than the sum of individual tug and barge vessels.
d Feedstock sources would not be able to consolidate feedstock in volumes exceeding 350,000 bbl.
Renewable
feedstock ATB

3.1.2

Embedded Controls

The Phillips 66 Ferndale Refinery maintains an ICP that incorporates the requirements of the following
regulations:
USCG Facility Response Plan requirements, 33 CFR 154
USEPA Oil Pollution Prevention, 40 CFR 112.7(d) and 112.20-.21.
Occupational Safety and Health Act Emergency Action Plan Regulations, 29 CFR 1910.38
USEPA’s Resource Conservation and Recovery Act Contingency Planning Requirements, 40 CFR
265, Part D
Ecology Oil Spill Prevention and Contingency Planning requirements, WAC 173-182
Ecology Dangerous Waste Regulations, WAC 173-303-145

www.erm.com

Version: 2.0

Project No.: 0501926

Client: Green Apple Renewable Fuels, LLC

18 December 2019

Page 22

IMPACT ASSESSMENT

GREEN APPLE RENEWABLE FUELS PROJECT
TRANSPORTATION STUDY

The existing Phillips 66 ICP would be updated, or a new Green Apple ICP would be developed, to reflect
vessel and rail transportation associated with the Green Apple Project and maintain compliance with the
regulations listed above. All inbound and outbound vessels serving the Project would be covered by the
Washington State Maritime Cooperative (WSMC) Oil Spill Contingency Plan.
In addition, Green Apple would follow the Phillips 66 Ferndale Refinery’s Facility Transfer Operations
Manual and/or best management practices (BMPs) before, during, and after the transfer of material,
which includes the following actions:
Notify WSMC and Ecology of any vessels arriving as soon as the vessel is confirmed. Vessels calling
on the Phillips 66 Ferndale Refinery must be enrolled with WSMC or have a state-approved
contingency plan.
Identify worst-case discharge volume of the vessel and communicate to WSMC, the spill response
contractor, and Ecology.
Maintain a response vessel on-site. An on-site response vessel is available at the Phillips 66
Ferndale Refinery dock at all times.
Arrange for a third party to provide a skimmer vessel (oil spill response vessel) positioned at the dock
during transfer.
Implement pre-boom if it is safe and effective according to Ecology-approved Safe and Effective
threshold determination criteria, or arrange for a third party to provide a boom boat at the dock during
transfer.
During the entire transfer operation, ensure that a Terminal Person in Charge is in attendance at the
dock, and a required Vessel Person in Charge is in attendance on the vessel.

3.2

Impacts of Project Construction

Project construction would include marine shoreline barge landings to offload oversized equipment. Up to
four large equipment supply barges could land at a local barge landing site northwest of the Phillips 66
Ferndale Refinery. Most other Project components, construction materials, supplies, and personnel would
enter the site via roads. Due to the limited number of barge trips, the impacts of Project construction on
transportation would be less than significant.

3.3

Impacts of Project Operations

3.3.1

Vessel Transportation Impacts

This section evaluates the Project’s potential impacts on vessel traffic during operation. Operation of the
proposed Project would result in added calls by three types of marine vessels (described in Table 3-2), all
of which are currently found in study area waterways:
Tankers: Tankships (as defined in 46 CFR 2.10-25) with their own power source. Tankers would
occasionally deliver renewable FOG feedstock to the Project from locations outside the Salish Sea.
Tug-barges: Tug-barges include a tank barge (as defined in 46 CFR 2.10-25) tethered to and
propelled by a dedicated tug. ATBs are a specific type of tug-barge combination (Tradewinds 2019).
Tug-barges would be one vessel delivery mode for renewable FOG feedstock to the Project from
locations within and outside the Salish Sea, and would deliver some refined renewable products to
destinations within the Salish Sea and along the U.S. Pacific Coast.
Assist tugs: Assist tugs would provide maneuvering assistance to tankships during transit and during
mooring and unmooring operations.
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Tug-barges serving the Project (either delivering renewable FOG feedstock or transporting renewable
products) would typically originate at another port or terminal outside the greater Salish Sea. Tug-barges
may call on other ports before or after departing the refinery. In these cases, the vessel route would vary
from the primary marine vessel transportation route described in Section 2.1.1. In such cases, the vessel
could potentially make more than one additional call before departing. Factors including economics,
logistics, and vessel availability may impact the proposed transit path for tug-barges associated with the
proposed Project.
As a result, it is difficult to determine how many tug-barge entries into the study area would be directly
caused by the Project. Many of the tug-barges serving the Project would already be in the study area;
their calls at the Project would constitute an additional set of movements, but not a new entry into or out
of the study area.

3.3.1.1 Impacts on Vessel Operation and Safety
Due to the source and destination flexibility inherent in the Project’s purpose and need; the complexity of
the waterway, port, and facility network within the Salish Sea; and the wide variety of vessel types and
preferences of vessel captains, it is impossible to determine the number of vessel trips that would use
each waterway described in Section 2.1.1. As a conservative measure, this study therefore evaluates the
impacts that would occur if all Project-related vessel trips passed through each of the major waterbodies
described in Section 2.1.1, (i.e., the Strait of Juan de Fuca, Haro Strait, Boundary Pass, Rosario Strait,
and Strait of Georgia). Table 3-3 summarizes these trips compared to historical large vessel traffic in
specific waterways in the study area (as listed in Table 2-4), and represents the maximum theoretical
impact in any single waterway.

Table 3-3: Annual Project Vessel Movements Compared to Historical Data
Waterway

Project
Vessel Traffic

Historical
Large Vessel Traffic a

Percent Change

Strait of Juan de Fuca

144

8,457

1.7%

Haro Strait

144

5,724

2.5%

Boundary Pass

144

5,652

2.5%

Rosario Strait

144

1,167

12.3%

Strait of Georgia b

144

5,928

2.4%

Notes:
a Reflects the average of 2011-2015 passageline counts, as cited in Table 2-4.
b As represented by the Point Roberts passageline data in Table 2-4.

Based on Table 3-3, proposed project-related activity could theoretically increase large vessel traffic in
Rosario Strait by up to 12.3 percent, if all Project vessels used that waterway. Realistically, the Rosario
Strait would only typically be used for trips between the Project site and Puget Sound, a movement that is
expected to comprise only a small portion of total Project vessel activity; therefore, actual Project activity
is unlikely to reach these levels in Rosario Strait.
Excluding Rosario Strait, Project-related vessel activity could increase large vessel traffic by up to
2.5 percent in any of the affected waterways. Actual project-related vessel activity would likely be
distributed across multiple waterways (including, but not limited to, those listed in Table 3-3). As a result,
typical Project-related increases in large vessel activity in any single waterway would be less than the
volumes in Table 3-3.
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The 144 annual vessel movements in Table 3-3 represent fewer than one vessel trip (either inbound or
outbound) every other day. Such activity is unlikely to significantly alter marine vessel traffic patterns and
schedules or to create additional stress on marine facilities or infrastructure. As a result, the marine
transportation impacts from Project operations would be less than significant.
Increased marine vessel traffic during operations could increase the risk of marine vessel incidents, such
as those discussed in Section 2.1.3, in the waterways and port facilities used by vessels serving the
Project. These vessels would be required to adhere to the vessel safety measures described in
Section 2.1.3, including the requirement for tankships to have tug escorts and state-licensed pilots in the
Salish Sea.
Project-related vessel movements would represent small increases in large vessel activity in study area
waterways. The protections provided by the vessel traffic management systems described in
Section 2.1.3 would minimize Project-related vessel safety risks, including marine accidents and marine
casualty events. The Project would use vessel types common to the Salish Sea, and Project vessel traffic
would follow established USCG and Canadian Coast Guard regulations within established navigation
routes. As such, Project operations would have less than significant impacts on vessel safety.

3.3.1.2 Spill Risk
Change in Marine Spill Risk
Changes in marine spill risk (considered separately from the environmental impacts of those spills,
discussed below) are directly correlated to changes in vessel traffic. As described in Section 3.4.1.1, the
Project would add fewer than one vessel movement per day to the northern Salish Sea, compared to
dozens of existing large vessel trips in the same waterways. These additional trips would result in an
incremental increase in spill risk; however, the overall likelihood of a spill—particularly the >15,725 bbl
spill category listed in Table 2-6—would remain low.

Environmental Impacts of Spills
The risk of, and impacts related to, a renewable diesel product spill (like a spill of any fuel product) are
complex, and are a function of the location of the spill, the volume spilled, the physical and toxicological
nature of the material spilled, and the tendency for the spilled material to persist in the environment.
Impacts related to a renewable diesel release may affect the air, the water surface, the shorelines, and
the water column via dissolved compounds. In addition to the potential release of renewable diesel,
vessels travelling to and from the facility are likely to use marine diesel for fuel. Marine diesel is usually an
intermediate fuel oil somewhat heavier than the diesel fuel used in small boats. Renewable diesel and
marine diesel are less dense than the water of the Salish Sea, and would float on the water surface
during a spill. Spilled renewable diesel could form a thin sheen that would spread less than an equivalentvolume petroleum spill. A spill of marine diesel may result in a film of dull or dark gray color on the water
surface.
Marine diesel fuel and renewable diesel are not viscous or sticky like crude oil. A large fraction of such a
spill onshore would evaporate, while the remainder would wash off the shoreline due to wave action, and
would be flushed out during low tides. Some renewable diesel or marine diesel stranded on shorelines
could penetrate between the pore spaces of sediments, where it would degrade over time.
Because marine diesel fuel and renewable diesel would generally evaporate and degrade on its own,
renewable diesel or marine diesel fuel contacting shorelines may not require a cleanup response.
However, as applicable, spills would be addressed by applying absorbent material and/or sorbent booms,
and booming may be used to protect sensitive areas from contact or divert spilled material towards a
collection point.
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FOG is generally a thick viscous liquid or a gel, practically insoluble, chemically stable, with no hazardous
ingredients that may dissolve into the environment. There are typically no acute health effects (eye,
inhalation, skin, or ingestion) associated with a FOG release. It is capable of burning and requires foam,
dry chemical, or carbon dioxide to extinguish if on fire. A large spill in a waterbody could be a source of
oxygen demand during decomposition. While FOG compounds will biodegrade, they can also persist
congealed on the water surface or solid surfaces, and bioremediation can accelerate the natural
breakdown of these substances.
While both renewable diesel and marine diesel would evaporate into the atmosphere, renewable diesel is
typically safer in terms of ignitability, having a higher flashpoint, thereby requiring a higher temperature
before potentially igniting.
For water column impacts to aquatic organisms, dissolved hydrocarbons from a release of fuel products
need to be present at a sufficient concentration and over a sufficient duration to cause a toxic effect. The
typical toxic effect from dissolved hydrocarbons is through narcosis. Although hydrocarbons are generally
considered to have a low solubility, the solubility limit of some compounds can allow sufficient dissolution
to concentrations capable of causing a narcotic effect in aquatic organisms. These compounds are
typically low molecular weight aromatic hydrocarbons, which can be both soluble and persistent. Narcotic
effects vary depending on the organism affected and its life stage. For example, juvenile and adult fish
can potentially swim away from a plume of elevated aromatic concentrations from marine diesel
(renewable diesel that contains non-detectable levels of aromatic compounds), while eggs and larvae
may be trapped in a plume while passively moving with currents. Elevated concentrations of aromatics
from a marine diesel spill would most likely be found near the water surface directly below a floating
sheen of hydrocarbons.
While marine diesel may contain aromatic hydrocarbons and other compounds that may cause narcosis,
renewable diesel is considered to have low toxicity and to be more biodegradable (Khan et al. 2007) than
petroleum diesel. This characteristic notwithstanding, contact with a sufficient thickness of renewable
diesel could still cause physical fouling to birds and wildlife, or could introduce sufficient concentrations of
soluble compounds to cause narcotic effects, assuming affected organisms remain exposed to the
dissolved concentrations for a significant duration (i.e., they do not move into cleaner water), and are
sufficiently sensitive to the concentrations to have an adverse effect. With the exception of the largest spill
scenario (>15,725 bbl) listed in Table 2-6, and assuming effective spill response as required by the plans
and regulations discussed in Section 3.2.3, releases of renewable FOG feedstock or renewable diesel
would therefore have a less than significant impact on the environment.

3.3.1.3 Vessel Noise
Description of Impacts
This section evaluates the Project’s potential impacts on increased underwater noise as a result of
increased vessel traffic during operation. The Project would result in additional calls by tankers, ATBs,
and other tug-barges, all of which are currently found in waterways within the study area. Table 3-2
describes the physical characteristics of representative vessels evaluated in this report.
The underwater noise generated by a vessel depends on a variety of factors, ranging from the vessel’s
shape and materials to the strength and design of its propulsion system. Noise from the vessels in
Table 3-2 can range from 161.2 dB re 1 Pa (tankers) to 167.5 dB re 1 Pa (tugs).
As shown in Section 3.3.1, proposed Project-related activity could theoretically increase large vessel
traffic by up to 2.5 percent in Haro Strait and Boundary Pass, and by as much as 12.3 percent in Rosario
Strait. Of these waterways, Rosario Strait is the closest to Lummi Bay and has been identified as one of
the higher risk areas to navigate in the Salish Sea. Tug escorts are now required for oil tankers transiting
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through Rosario Strait and connected waterways to the east (revised RCW 88.16.190). As described in
Section 3.4.1.1, Rosario Strait would primarily be used by vessels moving between Puget Sound and the
Project site, and would carry a small portion of the Project’s total vessel traffic.
The 2017 ECHO vessel slowdown study found that underwater noise from vessels (specifically large
commercial vessels such as tankers and other cargo vessels) has the potential to affect SRKW (Mapes et
al. 2019; Port of Vancouver 2017) and other marine species. The ECHO study also found that “reducing
ship speeds is an effective way of reducing both the underwater noise generated at the ship source and
total underwater noise in nearby habitats” (Port of Vancouver 2017).
A study completed in 2015 concluded that speed is one of, if not the most, important contributor to
underwater noise levels, with the number of propellers the second most significant contributor (Houghton,
et. al. 2015). Noise levels increase significantly with an increase in vessel speed, which in turn has
greater potential to impact SRKW and other marine mammals. In addition, faster vessel speeds have the
potential to increase the risk of collisions with marine mammals. Vessels, however, must operate at least
at the minimum speed necessary to maintain a safe course and to comply with VTS requirements.
Slower speeds may also increase the amount of time a vessel spends traveling through an area,
potentially decreasing the amount of quiet time available to SRKW for communication and foraging
(Ecology 2019b).
Project-related vessel movements would represent small increases in large vessel activity in study area
waterways, including within Haro Strait, Boundary Pass, and Rosario Strait. No new noise modeling was
conducted for this analysis; therefore, the impact of Project vessel traffic on ambient noise levels has not
been determined. Nonetheless, Project-related increases in vessel traffic could increase underwater
noise in the Salish Sea. Depending on resultant noise levels, Project vessel traffic could thus affect
SRKW and other marine species. Potential impacts from Project vessel traffic on biological resources are
evaluated in the Biological Assessment as part of the Project’s compliance with the ESA.

Potential Mitigation Measures
Mitigation measures to limit the amount of vessel noise generally include vessel behavior and technology.
Such measures, discussed below, are beyond the authority of Project proponents, and would instead be
voluntary or regulated by federal or state agencies.
All Project vessels would be required to follow the speed and distance requirements of revised RCW
77.15.740 and Canada’s revised marine mammal protection measures (see Section 2.1.5).
The Project recommends that vessels adhere to voluntary vessel slowdown procedures, such as
maintaining 11.5 knots or fewer when navigationally safe to do so, as recommended by the ECHO study
(Port of Vancouver 2017) during the summer months of June through October when transiting through
Haro Strait, Boundary Pass, and Rosario Strait. The ECHO study found that speed reductions in Haro
Strait in the summer of 2017 reduced broadband noise (compared to the baseline) by 1.2 dB re 1 Pa at
the Lime Kiln State Park measurement site. This was equivalent to approximately a 24 percent reduction
in sound intensity (Port of Vancouver 2017). By extension, vessel speed reductions along the Project’s
vessel transportation route (by Project and non-Project vessels) could produce similar noise reductions in
other waterbodies. In addition to reducing underwater noise, slower vessel speeds could also increase
maritime safety and potentially reduce vessel-related air pollution.
Noise-reducing technologies and strategies, such as those recommended by the Marine Environment
Protection Committee of the IMO, and discussed in Section 2.1.5, can reduce underwater vessel noise.
Common technologies and measures to reduce underwater noise include installing new state-of-the-art
propellers, installing vibration and noise control measures for onboard machinery, and implementing
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vessel maintenance measures (e.g., propeller and hull cleaning) and operational modifications (e.g.,
speed reduction and route selection).
An underwater noise mitigation strategy would likely include documenting all relevant noise sources on
each vessel, and installing common technologies and measures to reduce underwater noise. Because
the Project cannot predict which vessels will carry renewable feedstock or renewable products, and
because the Project has no authority to regulate vessel technology, an underwater noise mitigation
strategy would best be implemented through federal or state regulation or voluntary compliance by vessel
owners and operators.

3.3.2

Rail Transportation Impacts

3.3.2.1 Impacts on Rail System Capacity and Safety
As stated in Section 2.2.2, there are no volume or capacity data for the rail spur serving the Phillips 66
Ferndale Refinery, although the Project has requested such data from BNSF. As described in Section
3.1.1, this analysis assumes that railcars hauling the Project’s FOG and renewable products would be
incorporated into existing manifest trains, with no net increase in the number of inbound and outbound
train trips. Accordingly, Project operations would have a less than significant impact on rail system
capacity.

3.3.2.2 Impacts on Rail Safety and Spill Risk
The Project’s increased rail activity would increase rail safety and spill risks in the study area. From a
safety perspective, especially as it relates to spills, fire, and explosion, the Project’s primary products—
renewable diesel, renewable naphtha, and renewable propane—would be similar to comparable
conventional products. Explosions are most likely when a spill is ignited (e.g., by a spark from a rail
accident) and the resulting fire impinges on another tank or railcar. (As noted in Section 3.3.1.2,
renewable diesel has a higher flashpoint, and is thus more difficult to ignite.)
Although the Project is functionally separate from existing operations at the Phillips 66 Ferndale Refinery,
the Project’s renewable feedstock and refined renewable products would be hauled on the Refinery’s
privately owned rail spur. As a result, the Project’s rail activities on the privately owned rail spur would be
incorporated into the refinery’s existing emergency response plans, including plans that address spills of
renewable FOG feedstocks and renewable products, as well as fire or explosion.
Incidents that occur on BNSF-owned track north of Unick Road would be the responsibility of BNSF,
although Phillips 66 and Green Apple Renewable Fuels LLC would assist with incident response where
appropriate and feasible.
Project-related rail activity would represent an incremental increase in overall railcar volumes in the study
area, but would not introduce transported materials that are different from or more dangerous than
existing materials hauled to or from existing facilities on the Custer spur line. Accordingly, assuming
effective spill response, as required by the plans and regulations discussed in Section 3.2.3, the Project’s
impacts on rail safety and spill risk, while higher than existing conditions, would be less than significant.
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4.

SUMMARY OF IMPACTS AND MITIGATIONS

The Project would generate approximately 144 one-way vessel trips per year, equivalent to fewer than
one vessel trip every other day. These trips would incrementally increase the risk of a marine casualty
incident, and vessel spill risk; however, the net effect of the Project would be to add fewer than one
additional vessel movement every other day, using vessel types common to the Salish Sea, in
established shipping lanes, pursuant to established USCG and Canadian Coast Guard regulations. Such
activity is unlikely to significantly alter the region’s marine vessel traffic patterns and schedules, or to
create additional stress on marine facilities or infrastructure. As a result, Project vessel activity would not
meet the state’s definition of significance: a “more than moderate” impact, as described in WAC-197-11794. As described in Section 3.3.1.3, the renewable feedstock and renewable products carried by Project
vessels would behave differently in the marine environment than crude oil or other petroleum products.
The Project would also require an average of 20,226 rail carloads (inbound and outbound combined) per
year (55 total per day, in both directions). These railcars would be delivered as part of existing inbound
and outbound manifest trains that serve the Phillips 66 Ferndale Refinery. These additional railcars would
not exceed the capacity of the BNSF rail lines serving the Project site. As with vessel traffic, increased rail
traffic would carry an incremental increase in the risk of rail incidents and spills.
Assuming proper implementation of the embedded controls described in Section 3.1.2, and based on the
discussion above, the Project would have a less than significant impact (as defined in WAC 197 11794) on marine and rail transportation capacity, safety, and spill risk. As described in Section 3.4.2,
underwater noise from Project vessel traffic (like all other vessel traffic in the northern Salish Sea) could
have an impact on SRKW and other marine species. Potential impacts from Project vessel traffic on
biological resources are evaluated in the Biological Assessment as part of the project’s compliance with
the Endangered Species Act.
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