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ExecutiveSummary

The Oregon Legislature is concerned about recent changes in shipping activity at
the Port of Portland due to the loss of weekly containerized shipping service at
Terminal 6 (T6). Among the concepts proposed to improve shipping options for

. Ul T 00z U ubliewin@tdethaddds at the Port is the notion of providing
improved transloading facilities at strategic locations across Oregon(i.e.,
facilities that facili tate transfer of product between rail and truck modes, in
particular). 3 Qwi UUUT 1 UwUT 1T wEPUEUUUPOOWEOE Wl RxOOUI wUOEOT PE
exporters, the Oregon Legislature asked Business Oregon and the Infrastructure
Finance Authority (IFA) to identify and evaluate the business case foan
Intermodal Transfer Facility (ITF) located in the Willamette Valley . This
summary presents the findings of the analysis. The full analysis is detailed in two
Technical Memoranda provided as appendices.

Size of the Marlet and Potential Demandfor the ITF

The area an ITF in the Willamette Valley would likely serve is shown on the map
below. The market analysis identified intermodal container shipments from this
area. The majority of exports are agricultural products. Thus , to quantify the
number of container exports, we relied on data from phytosanitary certificates
issued in Oregon in 2015, as well as interviews with exporters, to capture some
non-agricultural exports (e.g., pulp) . Interviews also helped verify the data and
provided critical insights about shipping requirements and current options.

From these data, weidentified the equivalent of 38,1 70 40-foot containers (mostly
high -cube) of goods exported from the mid - and southern Willamette Valley,
Southern Oregon, and the Oregon Coast, via the Ports of Seattle and Tacoma per
year. The actual size of

the market is likely

greater than this,

because we did not Fortland

have data to estimate
the number of
container exports of
processed agricultural
products, or non-
agricultural
containerized exports,
such as metal and
manufactured goods.
We also did not look
at domestic shipments.

Klamath
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The graph below shows the proportions of exported goods that comprise the
38,170 identifiable containers. Straw dominates the export containers, followed
distantly by pulp, lumber and wood products, and seeds and grains.

® Straw
= Rulp
® Lumber andWood Products
® Seeds and Grains
Hay
Potatoes

® Nursery Sock
<1% (N ot Shown)

In addition to exports, i ntermodal container imports arrive bound for
distribution centers in the mid -Willamette Valley, as well as manufacturers and
stores throughout the Valley. Actu al volume of imports to the Willamette Valley
is at least 9,000 containers per year, and potentially more.

Actual demand for the ITF would depend on cost to use the ITF, the price and
availability of alternatives, and non -price preferences of shippers.Our analysis
revealed these conclusions:

9 Looking at cost alone, the ITF isunlikely to be the least cost
transportation option for many shippers. Trucking to Portland then
railing containers to the Ports of Seattle and Tacoma through Northwest
Container ServD E1 z U wp- 6 "c@sk appreximat€ybiié Same, at
$1,200 roundtrip . The ITF service would be similar, but potentially
slightly more expensive than NWCS service, depending on local trucking
costs and actual cost of providing new rail service. Trucking the entire
distance is clearly more expensive at approximately $1,450.These are
round -trip costs, including getting an empty container to the shipper and
bringing the full container to the port.

' Non-price factors areimportant DO wUT B x x | UdbguunBw t& $ip © O O U
their goods. For this reason,they E O Oagwiys choose the cheapest
transportation option . Timely service, flexibility to adjust schedules, and
reliability in meeting ocean carrier shipping cutoffs were identified as key
variables in choosing a shipping method. Many of these factors favor
truckin g over rail.

Demand for the ITF is likely to start small, and increase over time as service
becomes established and predictable and shippers have time and opportunities
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to adjust their operations to utilize Willamette Valley ITF services. To assess
feasibility of the ITF, the analysis considered a range ofoperating scenarios that
vary primarily by the number of containers handled each year . The lowest
volume is around 5,000 containers per year; thehighest volume is 76,340. The
latter volume is the number of export containers we were able to identify plus
the same number of imports or empties southbound. Because it is unlikely the
ITF would capture the entire market, it implies the service of domestic s hipments
as well. Weincluded it in the range to show the effect on feasibility of higher
operating volume s for the ITF.

Feasibility of the ITF

To accommaodate thisrange of potential volumes of container traffic, the ITF
would require approximately 14 acr es of land, located on a railroad main line,
close to major highways. The facility would be paved, and streets to the ITF
would need to be capable of handling frequent and heavy weight truck traffic.
The figure below shows the basic features of the site.In addition to the site and
site improvements, the ITF would require lift equipment, and staff to manage the
facility and operate the equipment.

Admin In Gate Out Gate

I
I
| Storage/
| Maint.

|
p————Working Track Length = 3,000 ft—— 3
=]

e ———— =

Main Line Track

The capital cost of the ITF, not including land, would be approximately $7
million. The cost of land would de pend on where the site is ultimately located.
Operating costs would range from approximately $230,000 to $510,000 per year
depending on the number of containers served.

The ITF would generate revenue by charging each shipper a fee to lift containers
off of trucks and onto rail cars (for exports) or off rail cars and onto trucks (for
imports or empty containers arriving for exporters to fill). The per-container lift
charge would depend on what shippers would be willing to pay, based on the
cost and characteistics of other shipping options. Typical fees charged by similar
facilities range from $20 to $50 per container.More shippers would be willing to
use the ITF at lower lift fee rates, and fewer shippers would use the ITF at higher
rates. The likely range of revenue the ITF could generate each year, based on a
range of volume scenarios, is between $260,000 and $1.5 million. The upper end
of this range is basedon an assumed volume that includes some domestic
container shipments, but illustrates the effect of higher operating volumes .

ECOMNrthwest
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The figure below shows the per-container costs at different volumes of containers
handled, compared to chargesof $20 and $50 per container The comparison
indicates that the ITF may be feasible without public investment if the ITF can
capture sufficient container volume. At a $50 lift charge, the ITF would have to
handle over 17,000 containers per year (1,500 containers per month) to break
even. At a $20 lift charge, that volume would increase to over 43,000 containers
per year (3,500 containers per month).The per-container costs shown include
fixed operating costs, variable operating costs, and amortized capital costs.

Gomparison of ITFGg's and Revenues per Gontainer
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It is unlikely that sufficient volume would materialize immediately  to allow the
ITF to be selfsupporting : at a minimum, shippers would need time to test the
facility and adjust their operations before committing long -term. Given the small
margin in cost between other transportation options available to most shippers,
and importance of non-cost factors, it is possible that many shippers would not
choose the ITFat all, or wait until its benefits were proven first by other shippers,
which may further delay sufficient operating volumes and revenues for the ITF
to operate profitably .

Container volume is critical to the financial independence of the ITF, and
achieving sufficient container volumes would at a minimum take time. It is
possible they may not materialize, if other shipping options continue to offer
lower costs or other advantages important to shippers. Improving the feasibility
of the ITF would involve strategies to increase container volume by lowering
costs, and reducing time to Port and increasing reliability (frequent rail service is
critical to accomplishing this).

ECOMNrthwest
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Public Investment and Public Benafs

Public investment would be required to support the ITF, especially in its start-up
phase. There are several strategies public agencies may consider to support the
development of the ITF. Some involve financial support, such as:

9 Providing land . This would reduce the capital costs by removing the
carrying cost of the land.

1 Guaranteeing bond s. This would reduce the capital costs by lowering
financing costs.

9 Subsidizing capital costs . This would directly lower the capital costs by
providing grants to build the facility or purchase capital equipment.

1 Subsidizing operating costs in early years. This would directly lower
operating costs

Other strategies may involve providing political support:

1 Coordinating with the Railroads : This may be essential in garnering the
cooperation necessary to make the ITF a reality. If the Class | railroads are

not interested in the business generated by the ITF, the ITF is not possible.

Assuming there is interest, support may also involve negotiating
solutions to remove the paper barriers that currently narrow the options
for the flow of rail traffic, and providing leadership for evaluating
solutions for potential infrastructure upgrades that may be required on
certain routes.

1 Coordination with the Ocean Carriers: Public officials m ay be able to
play a role in discussing service options for the ITF with ocean carriers.
Securing the support of ocean carriers for servicing the ITF may reduce
some of the uncertainty shippers perceive in committing to the ITF,
particularly surrounding is sues of cost and equipment availability.

1 Coordination with Large Importers: _ If importers shift their current
shipping practices to utilize the ITF, there is greater potential for
exporters to be able to access containers already positioned in the Valley,
reducing their total shipping costs. Public officials may be able to
facilitate discussions with businesses that increase overall imports into
the Valley by intermodal container, as well as facilitating ways to
coordinate equipment needs (container and chassis) between importers
and exporters.

Intermodal container transportation produces public benefits, which are often
used to justify public investment in intermodal infrastructure. The transportation
industry has adopted intermodal containers, in part, beca use they are able to take
advantage of efficiencies associated with each form of transportation. These
efficiencies produce private cost benefits, as well as benefits that accrue to the
public, including reduced pollution, congestion, and highway wear and tear.

ECOMNrthwest
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MARKET AND DEMAND ANALYSIS

Introduction

This is the first of two memoranda that report the results of an economic

feasibility analysis of a Willamette Valley Intermodal Transfer Facility (ITF). *

This facility has been the subject of public discussion and study for over 15 years,
as exporters from the Willamette Valley explore strategies to reduce

transportation costs and become more competitive in global markets. Even

El I OUI wOT 1T w/ OU U w6 cotainer Operations shutudd@vh id 20R30 E
the prospect of an intermodal terminal in the Valley was seen as a possible
complementary element of a broader intermodal support system in Oregon.

Others have studied the potential container volume and facility operations costs
before, however none of these study efforts are publically available.2 This study
assembles existing information and new information, collected through

interviews and assessment of new data sets, together to describe as completely as
possible the factors relevant to the economic feasibility of the ITF.

This memorandum addresses Tasks 1 through 3 of the scope of work: the size of
the potential market for services at an intermodal facility located in the
Willamette Valley, if such a facility were to be built, and factors affecting demand
for such a facility. A separate memorandum addresses Tasks 4 through 10 of the
scope of work: the feasibility of operating such a facility, including revenues,
operating costs, capital needs, and public investment.

Background

Intermodal shipping has opened opportunities for Oregon exporters to access
global markets quicker and at lower cost than previous shipping options. Access
to these markets and shipping costs are influenced not only by local and regional
infrastructure, but also global forces and trends. Exports produced or grown in
the Willamette Valley, southern Oregon, and the Oregon coast bound for export
to international markets rely primarily on shipping intermodal containers

through ports to the nort h.3 Historically, this has involved trucking containers to

131 PUwWUUUEawxUl YPOUUOawl EVUwUUT EwOT 1T w0l UOw? ( OUT UOOEEOW3UEOQUOOE
where intermodal containers are loaded fr om truck to train and vice -versa. In response to

poOUI UYPI PIT T wWUUTTTIUUPOOUOWPT wi EYT WET EQTT EwlT 1 wOEOT wOOw? ( 60T UO
many in the industry, transloading means repacking goods from one type of container or truck to

another. Becawse the facility concept examined in this study would not include or involve this

Ul UYPEI Owbl wUl EOOOI OEwWOi T wlUl UOW? UUEOUOOEEDOT » wOOUWET wlUI EwbO
2We gained knowledge of these studies through our interviews and gleaned useful informati on

from those who have thought about this before, but none of the interviewees were willing to share

completed studies or findings.

3 Some shippers, especially those in southern Oregon, may at times export through ports in
California.
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and from the Port of Portland and the Ports of Seattle and Tacoma, where they
are loaded onto ships. Rail service, provided by Northwest Container Services
(NWCS) in Portland, is also an option for transporting containers between
Portland and the Ports of Seattle and Tacoma.

Container service through the Port of Portland ceased operation in 2015. Prior to
that, shippers chose which port to ship containers from depending on a variety
of factors related to and set by the ocean carriers, including container cost and
availability, export destination, and shipping schedules. With the closure of
Terminal 6 at the Port of Portland, almost all export containers originating in the
Willamette Valley and point s south and west are now transported to the Ports of
Seattle and Tacoma in Washington by either truck for the entire distance or truck
to Portland and rail via NWCS from Portland. 4

Intermodal shipping is a complex global logistical system. Many players are
involved, and the system is constantly evolving in response to global forces and
industry actions. By definition, intermodal containers may travel by ship, truck,
and/or rail, on their journey between origin and destination. Almost two dozen
international ocean carriers transport containers from ports in the Pacific
Northwest to ports in Asia, Europe, Central and South America, and Oceania.
Various intermediaries and agents may be involved in making the often -intricate
arrangements to ensure a container baind for export leaves and returns to port
before the ocean vessel it is booked on sets sail. One such intermediary, NWCS,
coordinates with Union Pacific Railroad to provide intermodal rail service
between Portland and the Ports of Seattle and Tacoma, and pysically handles
containers at its intermodal facilities in North Portland and in Boardman. Other
intermediaries may include independent freight forwarders and booking agents
who coordinate the entire intermodal journey, securing the right container at th e
right price at the right time, and scheduling all needed transportation links on its
journey. Trucking companies are another important player, involved in the
movement of all intermodal containers at some point along the way.

Almost all containers used for export from Oregon are owned by the ocean

carriers. Once a shipper has made arrangements to use a particular ocean carrier,

containers from that carrier must be brought to the shipper, filled, and delivered

to the appropriate port before the ship sails. Empty containers are made available

UOwUT Bxx1 UUwp?UI Ol EUI E2 AWEUwWI PUOTT UwOT T w/ OUOUWOI w2
Portland. The ocean carriers cover the cost of transporting the empty container to

the point of release, and the shipper is responsible for transportation costs after

Ul 1 wEOOUEDOI Uz UwUI O1 EUI 6w" OOUEDPOI UWEYEDPOEEDPODPUA WE
Tacoma or NWCS is managed by each ocean carrier. Ocean carriers are

4 A small number of containers may ship out of ports in California, and at least one shipper has
shifted some intermodal shipments to break -bulk out of the Port of Vancouver, Washington.
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motivated to keep containers moving and generating revenue, so they tend not
to position containers far from their ports of operation for long periods of time,
resulting in wider availability of containers at the Ports of Seattle and Tacoma
than at NWCS. However, intermediaries that are involved in both imports and
exports can use that involvement to help optimize the flow of containers and
facilitate positioning for export. For example, if they know that exporters will

need a large number of refrigerated containers in a couple of months, they can
arrange for importers of dry goods to the U.S. to ship some of those dry goods in
refrigerated containers (but not turn the refrigeration units on).

Methodology

To assess the size of the market and potential demand for the ITF, we used two
research techniques: analysis of data sets that indtate the number of container
exports from Oregon, and key-informant interviews. We considered two sources
of data to quantify container exports: The Port Import/Export Reporting Service,
which gathers information on bills of lading for all waterborne cargo vessels that
enter and leave U.S. ports; and U.S. Department of Agriculture-issued
Phytosanitary Certificates, which provide export certification for plants, plant
products, and processed plant products bound for foreign markets. 5

To verify the analysis of import/export data records, and to understand factors
influencing demand for the ITF, we interviewed representatives across all
aspects of intermodal shipping in the Pacific Northwest: producers, shippers,
freight forwarders, and representatives of the Oregon Department of
Agriculture, Oregon Department of Transportation, the Port of Portland, the
railroads, and NWCS.% We sought to interview shippers of each commodity with
significant container shipping activity. We successfully completed interviews
with one or more people associated with shipping straw and forage, grass seed,
processed refrigerated foods, paper pulp, and Christmas trees in the study area.

5 Phytosanitary certificates are issued by the U.S. Department of Agriculture, Animal and Plant
Health Inspection Service (or a state or county agency on behalf of the USDA) for exports
containing plants (e.g., living plants, tissue, and propagation materials), plant products (e.g., grain),
and processed plant products (e.g., lumber, veneer).While certificates are not required for export
from the U.S., most importing countries require them upon import.

6 A complete list of interviews is included in Appendix A.
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Figurel. Study Area

We defined the study area for the
purposes of the market analysis

Polk ﬁ as the Willamette Valley from
Marion’
Lincolr: -

Portland

Marion County south, 7 the coast,
from Lincoln County south, and
southwestern Oregon, including
Klamath County to the east (see

Figurel). We expect that shippers
Tgsephifiaghson in all other areas in Oregon
Curry . . .
would continue to use existing

container terminals in Portland or
Boardman, as there would not be an economic incentive to divert shipments to
the Willamette Valley. The actual location of an intermodal facility, if built,
would further determine the geographic market it would serve. For example, if
the facility were located in the southern part of the Willamette Valley, many
shippers in the northern part of the Valley would be unlikely to use it.

The data analysis, reported later in this Memorandum, yielded a number of
containers to approximate the size of the market for the ITF. The key-informant
interviews yielded valuable perspectives and insights on how shippers currently
navigate container shipping, and under what circumstances they would

potenti ally utilize a future Willamette Valley intermodal facility. We report the
observations from the interviews below in several categories corresponding to
different parts of our market analysis.

Costs to shippers of currenthavailable alternatives

There are two commonly -available options for shippers in the Willamette Valley
to transport their products to ports for export to foreign markets by container:

1. Truck to Port: Pick up empty container(s) at the Ports of Seattle and
Tacoma, truck to load point, and truck full container(s) back to the Ports
of Seattle and Tacoma.

2. Rail to Port: Pick up empty container(s) in Portland at NWCS, truck to
load point, truck full container(s) back to NWCS, and then rail to the
Ports of Seattle and Tacoma.

We heard several variations on these alternatives, which seemed to be less
commonly used:

7The northern-most portion of Marion County is included on the map, but we exclud ed exports
originating north of Salem based on feedback from interviewees and our assessment of
transportation costs.
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- Load a single 53foot trailer, truck to the Ports of Seattle and Tacoma, and
Weight was the biggest factor that influenced shippers to use this
method.

- Some shippers picked up empty containers in Portland at NWCS, trucked
to load point, and then trucked to the Ports of Seattle and Tacoma instead
of using rail from Portland. This often occurred when there was limited
UPOI wOOwWOI 1| ODWEOWOET EOWEEUUDPI Uz UWEUUOI | 6

Shippers were unable or reluctant to discuss their specific costs of shipping by
container with us. Across all interviewees the consistent conclusion regarding
shipping costs was that they vary and are subject to change frequently,
depending on a wide range of factors. Prices are not transparent. Ocean carriers,
rail lines, trucking companies, and shipping agents all may assess charges that
factor into the ultimate cost of export shipping. Some exporters handle all aspects
of export arrangements except the actual ocean trip (bookings, trucking|
including owning their own trucks) and have opportunities to control certain

costs (e.qg., trucking), while other exporters rely on third party freight forwarders
to arrange all aspects of shipment.

The challenge of gleaning cost information from interviewees is compounded by

the fact that the conditions in the regional shipping market have swung

dramatically over the last few years with the closure of Terminal 6 in Portland.

Distinguishing long -run average prices under normal operating conditions from

prices observed as the ocean carriers, trucking companies, and various

PpOUI UOI EPEUDPI Uwl EYI wElT I OWEERUUUDPOT wUOT UOUT T wEUDUDU
is not always possible. Moreover, many of our interviews occurred as Hanijin

announced its bankruptcy, so new uncertainties and looming price changes were

ETEPDOWECWUT 1T wi OUT T UOOUWOI wOEGa wOi wOUUWPOUI UYDI b1

Container Costs

Container prices are set by the ocean carriers and includethe cost of shipping the

container across the ocean, and the cost of transporting the container to the
ETUITEWUxOOw?UI Ol EUI 2 wOOEEUDPOOOWEUUUI OUGawl PUT T Uw
or NWCS. Additional trucking costs to and from the release location are not

included in container prices charged by the ocean carriers, so are covered by the

shipper directly. These trucking costs to shippers are discussed separately below.

- Interviewees were not willing to disclose their actual costs of shipping by
container when asked, but did state that those prices are agreed to in
negotiations for each shipment and may vary considerably between
ocean carriers and between shipments on the same ocean carrier for the
same destination.
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- Ocean carriers set the price of containershased on a variety of factors.
Interviewees identified these factors that influence their container costs:

(0]

(0]

(0]

(0]

Foreign port destination

Weight of shipment

Value of shipment

Type of container equipment needed
Opportunity cost of empty container
Shipping market conditions

Booking/Container release location

- Interviewees reported consistently that containers are cheaper when
booked and released at the Ports of Seattle and Tacoma, and more
expensive at NWCS in Portland. Some portion (perhaps most, but not
necessaily all) of the cost difference is attributable to the transportation
costs (ether by rail or truck) the ocean carrier covers to transport and
release the container to the shipper at NWCS.

(0]

One interviewee suggested as a general rule of thumb, a container

may cost $600 at the Por'ts of Seattle and Tacoma [ _, . Costittenco-
and $1,000 from NWCS in Portland. Another $600 Dy ransportaton
interviewee suggested that containers booked and o Portand
released out of Portland are on average around Portiand (Northwest Container Services)
$300 to $400 more expensive than those booked $1,000

and released out of the Ports of Seattle and

Tacoma.

Interviewees understood that the cost difference between the
Ports of Seattle and Tacoma and NWCS is primarily attributable
to the transportation cost to move the container between the ports,
but stated that other factors may also influence this differential,
pointing out that it can vary between bookings.

Several interviewees stated their contract rates are $600 for round
trip rail service per container using NWCS, or one -way rail cost of
$300 per container. One interviewee povided information
suggesting one-way rail service cost $4563$500 per container
between Portland and Seattle.

There was general assumption by many interviewees that
containers booked out of a Willamette Valley facility would be
expected to cost more thanone booked out of either the Ports of
Seattle and Tacoma or NWCS, to cover the additional
transportation costs. Some interviewees suggested ocean carriers
would increase the prices by more than transportation costs

ECOMNrthwest



because of the higher opportunity cost of positioning empty
containers further from the Ports of Seattle and Tacoma.

0 General Rate Increases recently announced by the ocean carriers
are expected to increase rates above baseline costs by $100 at the
Ports of Seattle and Tacoma and $300 at NWCS, ftther widening
the current price differential. Interviewees suggested this was at
least in part because ocean carriers prefer to keep equipment close
to the Ports of Seattle and Tacoma so they can more quickly fill
empties or return empties to Asia as revenue opportunities arise.8

- Ocean carriers change their prices regularly for the same shipment,
depending on their own internal cost considerations and market factors.
This requires shippers to frequently reassess ocean carrier booking
options.

- Each movemernt or lift of a container may add to its cost: rail to rail; truck
to rail; rail to truck each come with costs, in addition to per -mile charges
of each link.

o For this reason, some interviewees suggested that transport
requiring multiple truck or rail conne ctions between the
Willamette Valley and the Ports of Seattle and Tacoma could be
more expensive than trucking alone.

0 On pickup at the Ports of Seattle and Tacoma, containers may be
ready on a chassis, or be stacked and require an extra lift to the
chassis If a lift is required, this may add an extra $100 to the
shipping cost. One interviewee provided this as an example that
EOUUUWEUI Oz OUwEOPEaUwxUlI EPEUEEOI wEOEwWUI UUDI Y
at the Ports of Seattle and Tacoma may contain this charge, or it
may not.

0 One shipper explored moving containers by short line from the
Valley, connecting with existing service by UP either in the Valley
or in Portland. UP required the short line to rail southbound
containers all the way to Portland, where they were t hen
transferred onto UP equipment. These movements increased the

8 This operational practice of pricing to discourage inland container moves is also discussed in the

ocean carriers are discouraging inland container movements because of excessive dwell time in

some inland markets. Cosco management has limited inland movements because demand in Asia

is so strong, it wants to turn boxes quickly once they land in the United States so that they can be

returned to Asia for their next load & Maersk has developed a policy to keep its boxes close to the

ports that it serves, and now disallows shipments beyond roughly a 200-mile radius of the ports or

inland terminals it supports. (Prime Focus LLC. 2008.CONTAINER/TRAILER ON FLATCAR IN

(-3%$1, . # +w2%$15("%w. -w, .-3 - z 2Stale of(MerBanad Departraent+ ( - $ 2
of Transportation. November.)

ECONorthwest 7



cost beyond feasibility for this shipper, who was already trucking
containers to UP in Portland. Although this example involved
domestic exports already shipped by UP, it illustrates the
potential complexity and cost implications of a short line to Class |
railroad transfer.
- ,DbUUDPOT WEOwWOETI EOWEEUUDPI UZUwWEUUOI | wWEEOQwWOI EEwUOuW
These arise from having to rebook the container and redo all paperwork,
having to pay container storage until the next booking is available, and
potentially from other fees charge by the ocean carrier for holding the
container longer than originally negotiated.

Trucking Costs

- Shippers cover the trucking costs between where the container is released
by the ocean carrier and where it is received again by the ocean carrier.

- Interviewees reported round -trip trucking costs between Portland and
Seattle between $900 and $1,500. Factors that influence the cost include:

0 Whether the load meets extendedweight or heavy-haul weight
limits (typically when container and cargo exceed 55,000 pounds),
requiring a 3- or 4-axel chassi8 (most agricultural export
shipments require this equipment).

0 Whether an empty container requires a lift onto the chassis at the
port, or is already positioned on the chassis.

0 What the fuel surcharge is.

0 Whether delays occur that require extra time or extra drivers to
complete the trip and adhere to driver time limits to accommodate
federal highway regulations.

- One interviewee reported average round-trip trucking cost between the
mid -Valley and Portland at about $400.

- If the shipper can swap a full container for an empty being delivered, the
round trip cost may be about the same as the oneway cost if the trucker
would otherwise have to make an empty backhaul. If the truck must
make separate trips to deliver an empty and pick up a full container, the
total round -trip trucking cost will be more than the costs quoted above.

- Standard chassis (2axel) used to be provided by ocean carriers at the
port. Now ocean carriers lease or provide chassis through a third-party
chassis pool, or require trucking companies to provide the chassis.

9 This equipment is sometiml UwUIT [ 1 UUT EwOOWEUWEw?UUxT UWET EVUUDPUG»
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Standard chassis rental can add to the trucking cost. Rental fees are
between $20 and $40/day.

- Agricultural and pap er/pulp products can be heavy. A container
loaded to the maximum weight limit (67,200 pounds gross weight of
container and payload for a 40-foot high -cube container) exceeds
highway weight limits on a standard (2 -axel) truck chassis. These
loads require a 3- or 4- axel chassis to make them highway-legal. This
costs a shipper more. However, it is typically more cost-effective than
breaking a load into multiple containers that meet 2 -axel chassis
weight restrictions.

0 3- and 4-axel chassis are required for hading empty containers
destined to be loaded with heavy exports, because it is usually not
possible to swap chassis at the load point.

0 These chassis are typically owned by the trucking companies, and
they may charge between $150 and $275 for this equipmentjn
addition to the standard trucking price.

Summary and Comparison of Costs

Teasing out the transportation costs from the total costs of shipping intermodal
containers is not any easy or straightforward task. As we described above,
portions of the transp ortation costs are usually embedded in the container cost
an ocean carrier guotes a shipper. The shipper covers other portions of the
transportation cost. To compare apples to apples, however, we have developed
estimates of the local transportation cost alone (not including the cost of
transporting the container across the ocean) for three transportation options
shippers could select from, if an ITF were built in the Willamette Valley. Figure 1
illustrates the options, using a solid line for truck portions of the trip and a
double line for rail portions of the trip. The three options are:

1. Option 1: Truck from Shipper to NWCS in Portland, Rail to the Ports of
Seattle and Tacoma

2. Option 2: Truck from Shipper to the Ports of Seattle and Tacoma

3. Option 3: Truck from Shipper to ITF, Rail to the Ports of Seattle and
Tacoma

To simplify the analysis, these options all assume the ITF is located somewhere
in the mid -Willamette Valley, approximately 80 miles south of Portland, and the
container is loaded at a location 20miles away from the ITF. Trucking costs
would likely increase from the amount shown if the shipper were more than 20
miles away from the ITF.
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Figure2. Estimated Costs for Three Intermodal Container Shipping Options

OPTION 3
OPTION 1 OPTION 2 OPTION 3 (only Export)
Ports of Seattle/Tacoma Ports of Seattle/Tacoma Ports of Seattle/Tacoma Ports of Seattle/Tacoma
A 'y A A

$600 $1,450 $975 $500
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Portland/NWCS
$600
] v
: Mid-Valley ITF Mid-Valley ITF
s | s |
$250 $250
v | v | v
WYV Producer WV Producer WV Producer WYV Producer
$1,200 $1,450 $1,225 $750

P —

Rail Truck Notes: All prices are for a round trip. Options 1-3 assume exporter pays costs to transport

the empty container.

For the purpose of this analysis only, we assume the distance between the Mid-Valley ITF and
Portland is 80 miles, and the distance between the WV producer and the ITF is 20 miles.
Transportation costs would be higher for producers further away than 20 miles, for all options.
All costs are rounded.

The truckin g costs associated with each option are based on estimates as
reported by interviewees, assuming a round trip between the locations specified.
They include all costs commonly associated with intermodal trucking, including
a fuel surcharge, chassis rentaland an extra charge for extendedweight or
heavy-haul weight cargo (requiring a 3 - or 4-axel chassis). They do not include
charges that may be incurred at the Ports of Seattle and Tacoma related to extra
container lifts (chassis split charge). We crosschecked these estimates with
estimates we generated from a sample of bills of lading that reported shipping
charges between Portland and the Willamette Valley. We used the records to
generate a formula to predict shipping charges based on the length of the trip.
The two methods generated similar (though not exact) results for the longer
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trucking distances. They did not produce a reliable estimate for the local trucking
trip between the shipper and the ITF. The cost we use for this short distance is
consistent with what some interviewees reported, but depending on the
relationships a shipper has with local trucking resources in the valley, could
overestimate the actual cost of this leg.

We estimated rail costs based on interviews and discussions with NWCS staff
and representatives of the railroads. Estimating the rail cost is challenging: many
shippers have contracts with NWCS that have been in place for a long time, and
may or may not reflect the current cost of service. The railroads were unable to
provide detailed estimates for what service to the ITF may cost, because there are
too many variables still unknown. To estimate the rail trip cost between the ITF
and the Ports of Seattle and Tacoma, we calculated a pemile cost between
Portland and the Ports of Sedtle and Tacoma based on the cost many
interviewees reported paying for this service, increased it by 20 percent to
account for cost increases related to new service agreements, and multiplied by
the total distance between the ITF and the Ports of Seattleand Tacoma.

Option 1, trucking to Portland and using NWCS rail service costs the least at
$1,200. Option 2, trucking the entire way, costs the most at $1,460. Option 3,
trucking to the ITF and using rail to the Ports of Seattle and Tacoma, costs $1,275.
Based on these cost assumptions, it is cheaper for a shipper to use the ITF than to
truck containers to Seattle, by almost $200. However, the ITF would be more
expensive than trucking containers to NWCS in Portland and railing them to the
Ports of Seattle ard Tacoma, by about $25.

We urge caution in drawing definitive and universal conclusions from this
analysis, because actual costs, especially for trucking, are likely to vary by
shipper, and will depend on the actual distance from the ITF. As stated above,
they are also based on somewhat speculative costs associated with the rail link
between the ITF and the Ports of Seattle and Tacoma, and may not adequately
characterize the range of trucking costs in the Valley. Since both the rail link to
the Valley and the local trucking costs apply to Option 3, the costs for that option
are the most uncertain.

Options 1 through 3 all reflect round -trip costs: the shipper (exporter) pays the
transportation costs to move an empty container from the Ports of Seattle and
Tacoma to the Willamette Valley, and pays to haul the loaded container back to
the Ports. This reflects what most export shippers currently do. If, however, an
exporter is able to coordinate with an importer and use a container already
located in the Willame tte Valley, they do not have to pay one leg of the shipping
costs. Option 3 (only Export) in Figure 1 illustrates the potential cost savings of
this practice. An ITF would make it easier for exporters to use containers already
positioned in the Valley from imports.

ECOMNrthwest
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How the alternatives vary in norprice dimensions

Shippers discussed several factors other than price that influence their decision
on how to coordinate container shipments. These factors are related to price, in
that they likely influence shippi ng costs, albeit indirectly.

Reliability

Interviewees frequently identified reliability (the likelihood that a container will
OEOIl wPU0wlUOwUT I wEOGEOWEIT | OUI wOT 1 wOETI EOWEEUUDI Uz UwEU
factors influencing their decision to use truc k over rail:

- Although trucks handle just one container at a time, interviewees
indicated that trucking allows faster turn -around times and more
flexibility at the load side to meet ocean carrier schedules.

- If something goes wrong with trucking, backup serv ice is readily
available to get the container to the port in time. Drayage companies can
typically send another driver or another tractor to pick up the trailer and
still meet the schedule.

- Interviewees perceived trucking as more reliable than rail, even those
who had no specific negative experience with rail service.

- Some interviewees had specific negative experience using rail, related to
missing ocean carrier cutoffs.

- Some interviewees pointed out that the extra days must be built into the
schedule to ersure rail reliability, compared to trucking, and those may
compromise product quality. Some products (especially fresh products)
are more sensitive to this than others.

- Some interviewees noted that reliability on rail was compromised
immediately after the closure of Terminal 6, but has not been an issue
more recently.

- Shippers may perceive rail as less reliable because they have less control
over the shipping schedule, even if containers ultimately arrive when
scheduled.

- One shipper also identified reliabil ity as an issue if they had to wait for
import containers to become available in Portland. They could not sit on
inventory waiting for the right container to show up, so they chose to
truck empty containers south from Seattle.

Time

Another common issue raised among interviewees was how the alternatives
varied in the time required to reach their destination. If the time required
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be unsatisfactory:

- All shippers identified timel y shipments as a key factor in successful
operations.

- Time was mentioned frequently related to trucking turn -around times,
and regulations limiting driver hours. However, most shippers who
trucked their own containers seemed to have this dialed in, and have
workarounds in place when drivers would otherwise exceed their limits.

- Rail requires more lead time than trucking. For some shippers,
scheduling this into the total transit time is not an option.

- Wait times for rail may affect the quality of product, es pecially during the
summer. Sitting in a hot container for longer than expected can reduce
Ul T Ewll UOPOEUPOOWUEUT Uwi OUwl UEUUwWUIT 1 EOQwi OUwI BRE
the wrong time of the year may make a difference between a high quality
product and a poor quality product being delivered to the customer.

- Interviewees identified time being a potential issue with a Willamette
Valley ITF across several dimensions:

o0 Train frequency (waiting for a scheduled train, potentially missing
a train and waiting for the nex t, etc.)

0 Hours of operation: flexibility in delivery and pickup times is
essential

o Longer wait times for the right equipment to become available
(see next factor, equipment availability)

Equipment Availability

- One of the main reason interviewees gave for dhoosing to truck from the
Ports of Seattle and Tacoma was more certainty in equipment availability.

0 Shippers must match shipping container to carrier booked. If they
book Maersk, they must find a Maersk container with the right
specifications for their shipment.
o . OEl WEWEOOODPOT wbUWOEE]I OwOEI EOWEEUUDPI UUWE OOz
guarantee availability of the right equipment at a specific date,
time, and location. A shipper may go to pick up a scheduled
empty, and might not find it for several reasons:

A If equipment is in need for a higher-revenue generating
shipment, the ocean carrier may divert it.

A Scheduled equipment may not make it back to the yard
when an ocean carrier thinks it will.
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o0 Finding an appropriate container is all but guaranteed in a larger
port like Seattle.

o Itis more difficult to manage equipment availability in the smaller
pool of containers available at NWCS in Portland.

- Interviewees expressed concern that equipment availability could be a big
problem at the potential ITF, and difficulty obtaining empties in the
Willamette Valley would necessitate longer trips to Portland or
Seattle/Tacoma anyway to pick up equipment.

- If the right equipment is not available, relying on rail to get it to the
terminal may take to o long, requiring rescheduling and extra fees.

- As shippers ship more volume (i.e., more containers), rail may reduce
challenges associated with chassis and truck equipment availability for
long hauls.

Weight Constraints

A final factor that was mentioned | ess frequently, but heard from several
interviewees was weight constraints.

- Weight has relevance for the types of equipment required to move a
container, including the chassis. An imported container often will arrive
in the Valley on a standard (2-axel) chassis, but require a 3 or 4-axel
chassis for the return trip to the port. If the same equipment is to be used
for the trip to the port, this must be anticipated ahead of time. 3 - and 4-
axel chassis are not leased by ocean carriers, so an exporter may have
make special arrangements to swap the chassis, which requires an
additional lift and added cost, or work with importers to pick up the
extra cost of trucking imports south for the 3 - or 4-axel chassis when it is
not otherwise needed.

- Weight limits may constrain rail configurations and lead to greater
uncertainty that a container will get bumped from a train. In general, rail
accommodates heavier loads than trucks, so this is not typically a
problem, but occasionally, balancing weight requirements across a train
that is full of containers at maximum capacity may be problematic in
some configurations.

- Heavier containers require adequate lift equipment.
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The Size of the Market for Container Shipments
from the Willamette Valley

Containerized Exports

Previous analyses of intermodal container exports from the Willamette Valley

rely on Port Import -Export Reporting Service (PIERS) data to estimate the size of

the market. The 2016 Tioga study found a total of 30,475 container® attributed to

the Middle Willamette and Southern Willamette areas bound for export through

the Port of Portland or other ports in 2014.11 PIERS data are notoriously

challenging to use in identifying actual origination location of exports, although

Uil 1l w3 DOl EwUUUE az UwE U U acéounifar SdmE of thik hial, did 0 01 OO0 U w0 O

El UEUDPEIT wOT 1 wUI &indied ¢ Identifiabld Bobt&nai flouBthew ?

UT EQwxUIT EPUIT wi BT UUIT U? woOl wi RxOUUUwi UOOWEwWxEUUPEUOE

Because the majority of exports leaving the Willamette Valley are products of the
agricultural or timber industries, we were able to use a different data set to
guantify container exports. The U.S. Department of Agriculture (or a designated
state agency or county department) issues phytosanitary certificates for
shipments of plants, plant products, and processed plant products bound for
international export. While a phytosanitary certificate is not required for export,
most countries require one for import, and it must be issued prior to departure.
The certificate verifies to the importing country that the products have been
inspected and are free from pests, pathogens, and invasive weeds. Each
certificate lists the city of the applicant (usually the grower), the destination city
and country, the U.S. port of export, the mode of transport, the species and
common name, the quantity, the units, and the packaging.

We obtained de-identified copies of all phytosanitary certificates issued in

Oregon in 2014, 2015, and 2016 to dat&.We separated out the records where the

mode of transport was ocean vessel and then separated those into one group

PTT Ul wOT T wxEEOET POT wUx1 EPI PEEOOaAawWPOEOQUEI EwUT T whOU
PT T Ul wPhUOWEPEOz UG w61 wUI 1T OwUOUUI Ewl EET wi UOUxwWwEaAWEODOD
where both the number of containers and other units (e.g., pounds, metric tons,

cubic meters, thousand board feet, etc.) were specified on the certificate to

develop units per container for each commaodity. We then used those estimates of

units per container to estimate the number of containers for records where that

20-foot container). Therefore, we report all quantities in terms of containers, and have taken care to
ensure that all numbers we report are confirmed as individual containers, rath er than TEUs.

11 The Tioga Group, Inc. 2016.Trade and Logistics Report: Research Analysbruary.

12 Our analysis reported here includes only the 2015 records.

ECONorthwest 15



OUOEI UwbPEUOz UwUxI1 EPI Pl EWEOEwWUOwWI UUPOEUIT wUT 1T wOUOBEI
EOOOOCEPUA W OUwWUT 1T wUl EOUEUwWPT 1T Ul wUT T whOUEW?EOOUEDO
cases, especially for nursery stock and Christmas trees, multiple certificates
applied to different species within the same container. These were grouped

together based on the date, origin, and number of units.

We eliminated some records because they represented too small a quantity to be
shipped by container (e.g., 5 kg of specialty seed) @ a large enough quantity on
one day to indicate a shipload of bulk commodity. We also eliminated some
commodities as unlikely to be shipped in containers, such as telephone poles and
debarked logs.

The resulting market analysis shows that a small number of agricultural
commodities account for the vast majority of the containerized exports from the
areas that might be served by an intermodal facility in the Willamette Valley.

Straw

The vast majority of export containers from the Willamette Valley are filled with
straw. Straw is a byproduct of producing grass seeds, wheat, barley, or oats. It
consists of the dried stems and leaves of the grass plants that are left over after
cutting and threshing to remove the seeds. It is what comes out the back of a
combine. Straw is different from hay in that hay is a nutritious animal feed and is
worth around eight times as much per ton (e.g., $200 for hay v. $25 for straw).

Historically, Willamette Valley grass seed farmers burned the straw on their

fields, both to dispo se of the straw and to kill diseases and weed seeds in the soil.
Restrictions on open field burning led farmers to remove the straw from their
fields and find other uses for it. Markets were developed in Asia (particularly
Japan and Korea, where straw is gound and used as fiber in livestock feed
rations). Because containerized imports from Asia exceeded containerized
exports, ocean carriers offered straw exporters reduced rates for containers that
would otherwise go back empty.

Straw is baled in the field and bales may range in size from 60 pounds to over
1,000 pounds, depending on the equipment used. A single 4Gfoot high -cube
container can hold 800 of the smaller half-bales, 400 12€¢pound full bales, or 50
990-pound double -compressed bales.

We estimate that around 25,000 46foot containers of straw are shipped from the
Willamette Valley to the Ports of Seattle and Tacoma ports each year. While
straw is produced only in the summer, it is shipped throughout the year without
much seasonal variation. Straw is not perishable, and while containers need to
reach the port before their ship sails, it is not otherwise a problem for them to
travel slowly on their way. It therefore could be a good candidate for intermodal

shipping.
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There is not a large domestic marketfor containerized straw bales.

Hay

Approximately 3,600 40-foot high -cube containers of hay are shipped from
Oregon each year. Over half of thosd 2,25Q are grown in Eastern Oregon or
Eastern Washington. The remaining 1,350 containers are from Klamath County
or the Willamette Valley and could use an intermodal facility in the Willamette
Valley.

Pulp

The Cascade Pacific pulp mill in Halsey has developed significant export

markets forits high-l UEE] wx UOx wux UOEUEUUOwWDOEOQUEDOT weiT DUT w& oo
& OO E & 6 w6rmihabam@d operating, they shipped approximately 400 40 -

foot high -cube containers per month through Terminal 6. They now ship

approximately 150 40-foot high -cube containers per month through the Ports of

Seattle and Tacoma and the rest as break bulk thraigh Vancouver, WA. With a

conveniently -located and costeffective intermodal facility, they would ship at

least 1,800 and up to 4,800 containers per year through the intermodal facility.

Lumber

Almost all of the lumber and plywood exported from Oregon is s hipped in
containers. Exporters ship approximately 5,000 4Gfoot containers per yeatr.
Except for approximately 500 containers of hybrid poplar lumber, much if which
is milled near Boardman, almost all originates at mills in the Willamette Valley,
Coast Rarge, or Cascades. Hardwood lumber, primarily alder, accounts for a
much larger share of exports than of production. An intermodal facility in the
Willamette Valley could serve all but the northern -most of these mills, or at least
3,000 containers per yearIn addition, an intermodal facility could serve a
significant but unquantified number of containerized lumber shipments to
domestic markets.

Potatoes

Approximately 1,200 40-foot refrigerated containers of potatoes are exported
from Klamath County each year . Most potatoes are shipped in tote bags that
hold approximately 2,500 pounds of potatoes, with 20 bags per container. Others
are shipped in 50-pound cartons or loaded in bulk into containers. All of these
containers could make use of an intermodal facility in the Willamette Valley as it
would reduce the distance the potatoes needed to be trucked by more than half.

Seeds and Grains

Approximately 225 containers per year of grass seeds were identified in
phytosanitary certificates as being exported in containers. Approximately 2,675
additional 40-foot containers per year worth of grass, clover, and alfalfa seed are
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exported, almost certainly in containers. The Willamette Valley also produces a
wide variety of specialty seeds, but those tend to be exported in smaller
guantities than containers. We estimate that 2,500 containers of seed could make
use of an intermodal facility in the Willamette Valley.

Over 3.5 million containers worth of grain, meal, and soybeans are exported from
Oregon each year, though 99.8%of that is not in containers and most of the
containers are not from the Willamette Valley or Southern Oregon. Corn and
soybeans are shipped by rail from the Midwest, obtain phytosanitary certificates
in Portland, and are loaded in bulk into ships in Portl and and in Vancouver and
Kalama, Washington. We did identify 300 containers per year worth of grain
being shipped from the southern Willamette Valley, which could make use of an
intermodal facility in the Willamette Valley.

Christmas Trees, Garlands, Wrehs, and Greens

Approximately 500 containers of Christmas trees, wreaths, and garlands are

to Hawaii. Few of these are likely to make use of an intermodal facility in the
Willame tte Valley. Shipments occur only during the holiday season and are on
very tight timelines and many of the trees are cut north of where the facility
might be located.

Nursery Stock

Oregon produces a wide variety of nursery stock, including landscaping sh rubs,
shade trees, fruit trees, and blueberry bushes. Many of these are grown to the
north of where the intermodal facility might be located and while over 500,000
plants are shipped in a year, a container might hold well over 1,000 plants, so it is
unlike ly that a large number of nursery plant containers would make use of an
intermodal facility in the Willamette valley. We did identify phytosanitary

southern Willamette Valle y.

Other Commodities

Other commodities, including manufactured food products, wood products, and
metal products are exported from the Willamette Valley and Southern Oregon,
though none of these use large numbers of containers. For example, we talked to
a manufacturer of frozen foods in Eugene who ships 20 refrigerated containers
per year to Asia.

Summary of Export Containers

We identified 38,170 containers being shipped to the Ports of Seattle and Tacoma
out of the study area each year. The study area incldes the Willamette Valley
south of Salem, Southwestern Oregon, and Klamath County. This tabulation

does not include small numbers of containers with other commodities.
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Containerized Imports

Several distribution centers in the Willamette Valley likely acc ount for the
majority of imported containers. Lowes, Target, and Bi -Mart operate distribution
centers in the Valley. Other companies import containerized goods in smaller
guantities, for example smaller nurseries and garden centers, tire companies,
manufacturing facilities, and grocery stores. The Tioga Group used PIERS data to
estimate the number of imported containers by market area in Oregon and found
almost 9,000 total containers bound for the middle Willamette and Southern
Oregon areas in 2014. This ixonsistent with what interviewees told us: that the
number of containers imported to the Willamette Valley is dwarfed by the

number exported from the Valley each year.

Containerized Domestic Shipments

In addition to these 38,170 containers of export commadities from the study area,
an unknown, but potentially large number of containers destined for points

within the U.S. could potentially be served by an intermodal facility in the
Willamette Valley. Assessing the size of this market is outside the scope ofthis
study.

Factors Influencing the Potential Size of the Market

The size of the market the Willamette Valley ITF could capture depends largely
on the specific transportation costs faced by each shipper. Each shipper faces a
different set of costs, speciic to their location, relationships and contracts with
trucking companies, and other costs of production. Each shipper has different
sensitivities to non-price factors as well.

We were unable to analyze the geographic distribution of exports from the Will amette Valley
beyond the discussion included for each commodity above. Although the phytosanitary
certificates identify originating location better than other sources of data, such as Port
Import/Export Reporting Service (PIERS), the general location listed for many of the records
was clearly not where the container would have originated. Thus, we have adjusted the size of
the market based on geographic location as well as we can, based on data available at this time.
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COST AND REVENUE ANALYSIS

Introduction

This is the second of two memoranda that report the results of an economic
feasibility analysis of a Willamette Valley Intermodal Transfer Facility (ITF). 13
This facility has been the subject of public discussion and study for over 15 years,
as exporters from the Willamette Valley explore strategies to reduce
transportation costs and become more competitive in global markets. Even
the prospect of an intermodal terminal in the Valley was seen as a possible

complementary element of a broader intermodal support system in Oregon.

Others have studied the potential container volume and facility operations costs

before, however none of these study efforts are publically available. 14 This study

assembles existing information and new information, collected through

interviews and assessment of new data sets, together to describe as completely as

possible the factors relevant to the economic feasibility of the ITF.

This memorandum addresses Tasks 4 through 10 of the scope of work: the
feasibility of operating such a facility, including revenues, operating costs, and
capital needs. It also discusses the public investment that may be required, and
the public benefits an ITF may generate. This memorandum builds on the
information presented in the previous memorandum, which addressed Tasks 1
through 3 of the scope of work: the size of the potential market for services at an
intermodal facility located in the Willamette Valley, i f such a facility were to be
built, and factors affecting demand for such a facility.

Summary of Market and Demand Analysis

Memorandum 1, which presented the results of Tasks 1 through 3 of this study,
described the size of the market of intermodal container exports from the
Willamette Valley. Based on an analysis of Phytosanitary Certificates issued in
Oregon in 2015, as well as interviews with exporters, we identified the equivalent
of 38,170 46foot containers (mostly high -cube)ts of goods exported from the mid -

where intermodal containers are loaded from truck to train and vice -versa. In response to

pOUI UYPI PIT T WUUTTTIUUPOOUOWPT wi EYT WET EQTT EwlT 1 wOEOT wOOw? ( 601 UO
many in the industry, transloading means repacking goods from on e type of container or truck to

another. Because the facility will not include or involve this service, we recommend the term

P0UEQUOOEEDOT » wOOUWET wUUl EwbOwUI OEUPOOWUOWUT PUwWi EEPOPUAS

14 We gained knowledge of these studies through our interviews and gleaned useful information

from those who have thought about this before, but none of the interviewees were willing to share

completed studies or findings.

where one 40-foot container represents 2 TEUs. To simplify the presentation of our analysis, we
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and southern Willamette Valley, Southern Oregon, and the Oregon Coast, via the
Ports of Seattle and Tacoma per year. The actual size of the market is likely
greater than this, because we did not have data to estimate the number of
container exports of processed agricultural products, or non-agricultural
containerized exports, such as metal and manufactured goods. Intermodal
container imports arrive bound for distribution centers in the mid -Willamette
Valley, as well as manufacturers and stores throughout the Valley. Actual

volume of imports to the Willamette Valley is at least 9,000 containers per yeatr,
and potentially more.

Actual demand for the ITF would depend on the facility price, price for rail
services, price and availability of alternatives, and non-price preferences of
shippers. We describe each of these factors and how it might influence demand
in Memorandum 1. Demand for the ITF is likely to start small, and increase over
time as service becomes established and predictable and shippers hae time and
opportunities to adjust their operations to utilize Willamette Valley ITF services.

Methodology

All data presented in this memorandum were collected through the interviews
conducted and reported on in Memorandum 1, from information presented in
feasibility studies of other intermodal facilities, and prices and equipment
specifications reported on industry and manufacturer websites. We worked
closely with staff from Northwest Container Services (NWCS) to describe
potential ITF operations, based on existing operations at intermodal facilities in
Portland and Boardman, Oregon. To estimate facility construction costs, we
relied heavily on summaries of bid estimates prepared for the Boardman facility
in 2010. We adjusted these estimates for facility &ze and inflation. Throughout,
we relied on other feasibility studies, peer -reviewed literature, and government
reports to confirm and verify data from our interview sources.

Potential Operating Scenarios, Volumes, and
Capacities

ITF Rail Options

There are several possible operating scenarios whereby rail carriers could
transport containers from the Valley to the Ports of Seattle and Tacoma. We have
had preliminary discussions with Union Pacific Railroad, Portland & Western

Railroad, and NWCS to understand the logistical requirements and challenges.
There are two Class | carriers that could be involved (Union Pacific [UP] and

20-foot container). Therefore, we report all quantities in terms of containers, and have taken care to
ensure that all numbers we report are confirmed as individual containers, rather than TEUs.
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Burlington Northern Santa Fe [BNSF]), and two short-line carriers that already

serve the Willamette Valley (Albany and Eastern [A&E] and Portland and

Western [P&W]). UP operates mainline service through the Valley, but does not

currently offer intermodal service to shippers located in the Valley. UP operates

an intermodal terminal in Portland, and currently hauls intermodal containers

f UOOwWUT T w-6"2wi EEPOPUaAwWPOwW/ OUUOESEWUOWUT T w/ GUUUwWO
freight yards are located in Northwest Portland and Vancouver, Washington.

BNSF does not operate trains through the Valley. Instead, P&W operates on

leased BNSF rightof-way south of Salem, where the ITF would likely be located,

and has the capability to deliver freight to the BNSF yards. P&W also can

interchange with UP at several points in the Valley and in Portland. However,
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transferring cars from BNSF right of way to UP. P&W does not currently operate

intermodal service anywhere in its service area. The other short-line carrier in the

Valley is the A&E, which operates on the east side of I-5, and has the cagbility

of interchanging with both BNSF and UP via P&W, and regularly coordinates

with P&W on interchanges.

Thus, providing rail service to an ITF is logistically possible via several
arrangements. If the Class | carriers are not interested in providing service at the
ITF itself, P&W could provide the short -haul service to Portland or Vancouver,
perhaps in cooperation with A&E. Under this arrangement, the short -line
railroad could deliver trains from the ITF to existing yards in Portland or
Vancouver, where intermodal containers from the ITF could either be comingled
with existing intermodal traffic bound for the Ports of Seattle and Tacoma, or
hauled as assembled directly to the Ports of Seattle and Tacoma. Cooperation
with one or both of the Class | carriers is essential to the success of the project,
because they would be required to haul trains from Portland to the Ports of
Seattle and Tacoma. Each rail scenario would have a different set of costs and
logistical challenges to address. Our cursory conversations indicate both UP and
P&W have a willingness to explore the options. 16

ITF Operating Scenarios

Based on the market characterization reported in Memorandum 1 and

summarized above, as well as the potential feasibility of using either a short-line

or a Class | rail carrier to transport containers out of the Valley, we identified

four operating scenarios. The scenarios vary by volume of containers, including

the number of containers per train and number of trains per week. The range of

volumes reflectsthel EEDOPUaAz Uwx OUl OUPEOQWEEXEEPOPUaA wWUOWUEEOI
1, using the short-line carrier, would be able to start comparatively smaller than

Scenario 3, using the Class | Carrier, because the Class | Carrier indicated a full

double-stack unit train (200 containers or more) was likely the minimum they

16 We did not successfully connect with BNSF representatives.
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would be willing to consider hauling from the ITF. Alternative 4 represents the
likely upper -end of facility operating volumes, based on the market assessment.

1. Scenario 1: Short-Line Rail 3 -Day/Week Service. Under this scenarios, a
short-line rail carrier would haul 50 containers northbound per week
distributed across three train runs (approximately 17 containers per haul).
From the Portland-Vancouver area, these containers would be hauled by
a Class | carier to the Ports of Seattle and Tacoma. Assumes an equal
number of imports or empty containers would run south each trip. This
equates to 2,600 container exports and the same number of container
imports or empty containers per year, for a total of 5,200 containers
handled through the ITF per year.

2. Scenario 2: Short-Line Rail 5 -Day/Week Service. Under this scenario, a
short-line rail carrier would haul 600 containers northbound per week
distributed across five train runs (approximately 120 containers per h aul).
From the Portland -Vancouver area, these trains would be hauled by a
Class | carrier to the Ports of Seattle and Tacoma. lassumesan equal
number of imports or empty containers would run south each trip. This
equates to 31,200 container exports andhe same number of container
imports or empty containers per year, for a total of 62,400 containers
handled through the ITF per year. 1"

3. Scenario 3: Class | Rail 1-Day/Week Service. Under this scenario, Union
Pacific Railroad would haul 200 containers northb ound from the ITF each
week on one 20Gcontainer (double stack) train, and an equal number of
imports or empty containers south per week. This is the minimum
frequency needed to feasibly accommodate shippers, and the minimum
size train Union Pacific would operate. This equates to 10,400 container
exports and the same number of container imports or empty containers
per year, for a total of 20,800 containers handled through the ITF per year.

4. Scenario 4: Class | Rail 3-Day+/Week Service. Under this scenario,
Union Pacific Railroad would haul approximately 733 containers
northbound from the ITF each week on three or more 200-container
(double stack) trains, and an equal number of imports or empty
containers south per week. This is the number of containers identified in
Ul wOEUOI DWEOGEOaAUPUOwWUxUI EEwWOYT UwOT UT'T wOUEDPOU W
minimum train size per week. The service could operate either 3 trains
per week with approximately 245 containers per train, or 4 trains per
week with approximately 183 container s per train, however in the below
analysis, we assume 3 trains per week. This equates to 38,170 container

17The high end of this range exceeds the number of container exportswe accounted for in the
market analysis reported in Memorandum 1. This number of containers is not out of the question if
domestic exports are included in the market.
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exports and the same number of container imports or empty containers
per year, for a total of 76,340 containers handled through the ITF per year.

Table 1. Scenario Descriptions and Associated Volumes

Trains/ Containers/ Total Containers/ | Total Containers/
Description Week Train Yeat Month?
Scenario 1 Shortline RR, Low 3 17 5,200 433
Scenario 2 Shortline RR, High 5 120 62,400 5,200
Scenario 3 UP RR, Capacitiiow 1 200 20,800 1,733
Scenario 4 UP RR, Capacitiligh 3 244 76,340 6,353
Note:1 Assumes balanced exports and imports or empty container backhaul.

For perspective and comparison, the Port of Portlandz Uw3 1T UODPOEOwt wi EVUwUI

capacity to handle 400,000 containers each year. In 2014, the Port of Portland
handled about 25 percent of that volume, or 100,000 containerst® Just prior to the
last two major ocean carriers terminating service in 2015, the Port of Portland
was handling about 48,000 to 54,000 containers per yeat® Northwest Container
Services handles between 60,000 and 96,000 containers per year.

ITF Site Configuration

Each scenario involves the same ITF site configuration. This is because a facility
of this type requires a certain level of operational capability regardless of
volume. Variable inputs, such as labor and lift equipment, would be scaled to
container volume. Table2 shows the facility design characteristics. Figure3
shows the general layout and dimensions of the ITF.

Table2. ITF Design Characteristics

Acres Approximately 14 (13.77)
Length 4,000 linear feet
Width 150 linear feet

Asphalt Paved Area (vs. Gravel)

100 percent

Fenced Perimeter (4 sides)

8,300 linear feet

Office Building

1,500 square feet

Storage/Work Building

5,000 square feet

Track
Gates

2 working tracks, each 3,000 linear feet
3 (Main ingate and outgate, service gate)

This basic ITF designand configuration could accommodate up to 2,000
containers at one time, and would allow truck turntimes of less than 30 minutes
once inside the gate. To accommodate the higher volumes in Scenarios 2 and 4,
additional equipment (e.g., reach stackers) and operators would be required.
Based on interviews with shippers, freight forwarders, and NWCS operators, we
understand that there is limited seasonal variation in container shipments. At the
volumes reported in Tablke 1, the containers handled per day (assuming 5-day per
week operation) would range from approximately 20 in Scenario 1 to almost 300

18 The Tioga Group. 2016.Trade and Logistics Report: Concepts and Business Case AnBstzigary.
9/ T POOPxUOWSUPEES wl Yht 8
May 19.
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in Scenario 4. While the facility could accommodate that many containers
moving through, it would require more reach stackers and employees to move
containers from trucks and onto railcars.

Figure3. ITF Site Diagram

piainininietulnininieie Fenced Perimeter ~~ " 4,000 ft----------- s -,
|

: Storage/ Admin In Gate Out Gate |
| Maint. _IL
————Working Track Length = 3,000 ft——— 3

|

C Main Line Track
Note: lllustration not to scale. Intended to show site elements but not specific site design or layout.

ITF Siting Criteria and Site Requirements

To operate most efficiently, the ITF would need to be as close to a major highway

as possible. Minimizing the local trucking costs for as many shippers as possible
POUOCEWPOxUOYIT wOT T w( 3%z UwWExx]T EOWEOOXxEUI EwUOOwI RPUUD
close to 5 may achieve that. Locating the ITF on an existing main rail line is

necessary. The rail line may influence the range of rail carrier options available,

so working on the railroad involvement concurrent with site selection is

essential.

Non-highway streets to the facility need to be able to accommodate heavy trucks
at the volumes detailed in the scenarios. Should street improvements be
required, this would add to the overall cost of the facility, whether or not this

cost is covered by a public entity. Interactions between surface streets and new
track placement should also be considered; new crossings would also increase
the total cost of the facility, and may create additional public costs or
controversy.

The facility design characteristics described above callfor the entire surface area
to be paved. This is because the wear and tear on a gravel surface would require
constant maintenance, given the quantity and weight of the vehicles involved,
especially during the winter month Table 1s. For example, UP has recently paved
the majority of its Intermodal Rail Facility in Portland, citing very high
maintenance costs for the gravel surfaces. Paving the surface of the facility would
trigger stormwater management requirements, which would likely vary by
jurisdiction.
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Expected ITF Revenues by Scenario

311l WEEUPEWEEUDPYDPUawOI EVUUUI wOi webwbOUI UOOE

defined as the movement of one container through the yard, 2° or moving a
container from truck to a rail car or vice versa.?t Although technically a container
may be lifted more than once while moving through the ITF, the ITF typically
only counts one revenue lift in a standard drop -off or pick -up situation. For
example, a container that arrives by rail empty, is lifted off the rail car and onto
the ground, then lifted onto a truck chassis when the shipper arrives is
technically two lifts but would be counted as one for the purposes of this
analysis, and according to common definitions in the industry. To simplify the
discussion in the rest of this analysis, we refer to a per-container fee instead of a
per-lift fee.

The available information from the literature suggest that average revenue per

lift at intermodal terminals can vary widely, from around $20 per container to up

to $100 per container?2 Rail lift charges at the Port of Tacoma, South Intermodal
yard in 2016 are $71.50 per container, and secondary lift fees (those requested by
shippers, not included in the line haul rates) charged at intermodal terminals by
the Class | ralroads (UP and CSX) are around $50 per container? Table3 shows
the annual revenue based on a range from $20 to $50 pelift revenues, likely a
reasonable range given the services provided at the ITF, multiplied by the
container volumes reported in Tablke 1.24

20 Lindhjem, C. Intermodal Yard Activity and Emissions EvluationBetrieved November 15, 2016,
from https://lwww3.epa.gov/ttnchiel/co nference/eil7/sessionl1/lindhjem.pdf

2R2%U1 DT T OWEOE w+ Ol PUUPEUwW( OEGw? ( OU1 UOOEEOwW31 UOUwd w#l i POPUDPOOU

from http://www.r2freight -logistics.com/intermodal -glossary

22 North Dakota State University, Upper Great Plains Transportati on Institute. 2007. Feasibility of a
Logistics Center Including Container/Trailer Intermodal Transportation in the Fargo/Moorhead Area.
September. 1996 dollars converted to 2016 using the GDP price deflator.; Florida East Coast
Railway. 2016. Intermodal Sevice Directory.August 5. Retrieved November 30, 2016, from
https://www.fecrwy.com/sites/default/files/FEC%20Intermodal%20Service

%20Directory.pdf ; AECOM. 2015.West Virginia Intermodal Facility: Economic and Transportation
Impacts StudyRoanoke Valley-Alleghany Regional Commission and West Virginia Office of
Intermodal Planning and Investment. Final Report. June. Retrieved November 30, 2016, from
http://rvarc.org/wp -content/uploads/2015/09/Western-Virginia -Intermodal -Study -
Final_RoanokeReport_LessAppendicesFinal-Report-06-25-2015.pdf

23 Northwest Seaport Alliance. 2016. Notice of Tariff Changes, Effective July 2, 2(Rétrieved
November 30, 2016, fromhttps://www.nwseaportalliance.com/sites/default/files/20160602 -
NoticeTariffChanges.PDF; Union Pacific. 2016.Union Pacific Flip PolicyRetrieved November 30,
2016, from https://www.up.com/customers/intermodal/intmap/flip  -policy/index.htm ; CSX. 2016.
Intermodal Lift PaymentRetrieved November 30, 2016, fromhttps://shipcsx.com/
pub_sx_itopsinfopublic_jct/sx .itopsinfopublic/LiftPublic.PaymentSearch

24 The facility may generate additional revenue through charging to use reefer hookups, and
providing other associated services. These are not included in revenue estimates, however in the
case of reefer hookups, tre costs are included in the analysis below.
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Table 3. Potential Operating Revenues at Different Lift Fees, by Scenario

Containers/ Total Revenue Total Revenue
Scenario Description Yeat (Container Fee of $20)| (ContainerFee of $50)
Scenario 1 Shortline RR, Low 5,200 $104,000 $260,000
Scenario 2 Shortline RR, High 62,400 $1,248,000 $3,120,000
Scenario 3 | UP RR, Capacitijow 20,800 $416,000 $1,040,000
Scenario 4 UP RR, Capacitiligh 76,340 $1,524,000 $3,810,000

Note: 1 Assumes balanced exports and imports or empty container backhaul.
2This number of containers exceeds the quantified number of containers in the study area market
(38,170) plus the same number of imports (total of 76,340). Theifference could potentially be made up
by domestic exports and imports, but it likely represents a volume of containers that would be difficult to
achieve.
3 Revenues highlighted in boldtalics represent the likely realistic range of revenue, based on php e r s &
willingness to pay (see discussion below).

The price to charge shippers is crucially related to their willingness to pay: the
ITF could charge $90 per lift, but if nobody uses the facility at that price, revenue
would be zero. Determining willingn ess to pay is not always straightforward,
but one way to gain insight is to look at the cost differentials between the
transportation options available to shippers. Theoretically, shippers could be
willing to pay up to the difference in price between shipp ing through the ITF and
the next most expensive shipping option. 2 In Memorandum 1 we outline the
costs associated with three round-trip options for shipping goods from the
Willamette Valley (and points south and west) to the Ports of Seattle and
Tacoma:

4. Option 1: Truck from Shipper to NWCS in Portland, Rail to the Ports of
Seattle and Tacoma

5. Option 2: Truck from Shipper to the Ports of Seattle and Tacoma

6. Option 3: Truck from Shipper to ITF, Rail to the Ports of Seattle and
Tacoma

Figure4 shows the costs associated with each of these options. The costs are
Willamette Valley, approximately 80 miles south of Portland. Costs would vary

depending on the actual location of the ITF, the location where the container is

loaded, and the specific trucking costs each shipper faces (for example, some

shippers own their own trucks, which potentially reduce trucking costs).

25 As discussed in Memorandum 1, non-x UDET WEOBOUPET UEUDPOOUWEOUOWDABI OUT BET wUi Bx x1 |
use an ITF.
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Figure4. Transportation Opions and Costs

Based on these cost assumptions, it is cheaper for a shipper to use the ITF than to
truck containers all the way to Seattle, by more than $200. But the ITF is
potentially more expensive than trucking containers to NWCS in Portland and
railing them to the Ports of Seattle and Tacoma. This suggests that there is not
likely much of a margin to charge shippers for the use of the ITF. Some shippers
would not use the ITF at all, continuing to use NWCS. Other shippers may find

the ITF option feasible, especially if their local trucking costs are less than those
indicated in Figure4.

As stated in Memorandum 1, we urge caution in drawing definitive and
universal conclusions from this analysis, because actual costs, espeaily for
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