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Introduction
This Technical Memorandum is the second of five reports to be developed for the Strengths, Weaknesses,
Opportunities, and Threats (SWOT) Analysis for the Great Northern Corridor (GNC):
Technical Memorandum #1: The Great Northern Corridor Infrastructure and Operations Assessment Report
provides a comprehensive description of the GNC from a freight multimodal infrastructure and operations
perspective.
Technical Memorandum #2: Freight and Commodity Flow Analysis analyzes the region’s economic data in
terms of commodities, trade, and logistics to examine the current and future demands on the GNC and to lay
groundwork for the associated economic activity going forward.
Technical Memorandum #3: GNC Scenario Planning and SWOT Analysis recaps the Scenario Planning
workshop held in Vancouver, Washington, in May 2014 and uses the outcomes of that workshop, along with an
analysis of trends and issues facing freight transportation now and into the future, to formulate an initial SWOT
analysis.
Technical Memorandum #4: The GNC Economic and Environmental Impacts Analysis quantifies the economic
and environmental benefits resulting from freight movement and related activity on the Corridor.
Technical Memorandum #5: Freight Movement System and Project Prioritization dives more deeply into
analyzing and identifying the project types (and specific projects) that would help achieve the GNC’s mission,
including developing criteria and a detailed prioritization methodology.
The Final Report: The SWOT Analysis of the Great Northern Corridor presents a concise, compelling story
about the economic, societal, and environmental value of the GNC to the communities and industries it serves and
provides context for the important role the Corridor plays in the national economic welfare of the United States.
The final report also analyzes the ability of the GNC to support freight dependent industries and identifies projects
to further the goals of the Coalition.
This memo is organized into four primary sections:
1. GNC Domestic Commodity Flows, Modes, & Markets
2. Export Trade on the Great Northern Corridor
3. Key Industries
4. Key Supply Chains
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Chapter 1: GNC Domestic Commodity Flows, Modes & Markets
This section of the report focuses on quantifying commodity flow patterns to, from, and within the GNC in a
North American context. TRANSEARCH™, the primary dataset used for the analysis, is produced by IHS/Global
Insight. The base year of the data is 2012. The geography of the commodity origin/destination pairs uses U.S.
Bureau of Economic Analysis Zones (BEAs). The U.S. Department of Commerce has defined 172 BEAs
nationwide as “the relevant regional markets surrounding metropolitan or micropolitan statistical areas.”
GNC BEAs include Billings, Montana; Chicago, Illinois; Duluth, Minnesota; Fargo, North Dakota; Great Falls,
Montana; La Crosse, Wisconsin; Madison, Wisconsin; Minneapolis, Minnesota; Minot, North Dakota; Missoula,
Montana; Pendleton, Oregon; Portland, Oregon; Richland, Washington; Rochester, Minnesota; Seattle,
Washington; and Spokane, Washington. The 17 GNC BEA zones are displayed in Exhibit 1 below.
Exhibit 1: GNC Business Economic Analysis Regions

The origin/destination patterns of this section are analyzed and discussed in terms of the following flow patterns:




Inbound freight movements are those commodity flows that originate outside GNC Bureau of Economic
Analysis (BEA)-regions and terminate in one of the 17 GNC BEAs.
Outbound freight refers to commodity flows that originate in one of the 17 GNC BEAs and terminate outside
of GNC BEAs.
Internal freight refers to movements that both originate and terminate in the 17 GNC BEAs.
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TRANSEARCH data describes commodities using Standard Transportation Commodity Codes (STCC). In this
report, references to STCC commodity groups are capitalized and italicized, e.g., Food and Kindred Products.
The dataset used for this analysis provided commodity groups using two-digit STCC classifications, which
represent 49 major industry groupings. A more detailed explanation of the STCC system is included in the
appendix.
Measures for the analysis include both tons and units, while mode shares are expressed in both tons and units.
Tonnage figures are provided for broad modal categories such as truck, rail, water, and air. Within the truck and
rail modes, TRANSEARCH also provides information about the carrier or equipment types used. These “unit”
categories include for-hire truck, private truck, less-than-truckload (LTL), rail intermodal, and rail carload.
Technical Memorandum #1: Infrastructure Operations Assessment provides more information about rail and
truck services.

Modal Services Supporting GNC Commodity Movements
Inbound Freight
TRANSEARCH estimates that, in 2012, 540 million tons of freight terminated in the GNC region. Three-hundred
thirty-nine (339) million tons traveled by truck, equal to 63 percent of total inbound volume, while 147 million
tons (27 percent) moved by rail. Waterway movements via the Columbia-Snake River System, the Mississippi
River, and the Great Lakes represented another 54 million tons (10 percent) of GNC inbound commodity
movements. TRANSEARCH includes only North American flows; therefore, international imports through ports
in the Pacific Northwest are not reflected in the data. Air cargo and other undefined modal movements totaled
approximately 460,000 tons but represented less than 1 percent of the total inbound tonnage. “Ton-miles”
(tonnage multiplied by distance traveled) is another common way of examining modal shares. Applying average
length of haul estimates from the 2012 Commodity Flow Survey (CFS) results in mode share by ton-miles
emphasizing long-haul modes (Special Report). Exhibit 2 shows inbound modal share by tonnage and ton-miles
for the GNC region. While the truck mode dominates mode share by tonnage, the average length of haul of just
218 miles for trucking, versus 811 miles for rail and 842 miles for water, shifts greater mode share to rail and
water.
Exhibit 2: GNC Inbound Modal Share (%) by Tonnage and Ton-miles - 2012
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The tonnage moved by truck on GNC highways translates to nearly 22 million truckloads (for-hire and private)
and over 338,000 LTL shipments, making up 85 percent of the unit shipments bound for GNC regions. The
average shipment by truck moving inbound to the GNC region was 15.2 tons. The 3.2 million railroad intermodal
and carload movements represent 12 percent of overall unit shipments into the GNC, with an average shipment
weight of 45.8 tons. Cross-border shipments by both rail and truck total nearly 544,000 units. Exhibit 3 displays
inbound freight by type of service/unit by mode.
Exhibit 3: Inbound Shipping Units, by Mode - 2012

The average weight
for all inbound
truck shipments
equaled 15.2 tons,
while the average
weight of inbound
rail shipments was
nearly 46 tons.

Truckload - Private
8,961,535
(35%)

Rail Intermodal
2,090,167
(8%)
Rail Carload
1,121,629
(4%)

Truckload - For hire
13,001,362
(50%)

LTL
338,142
(1%)
Cross-border units
(truck and rail)
543,987
(2%)

Outbound Freight
Outbound tonnage moving from the GNC to other North American destinations nearly mirrors the inbound
tonnage patterns by volume and mode share. Outbound tonnage across all modes differed from inbound flows
by less than 1 million tons or less than one percent, demonstrating highly balanced trade on the Corridor. Trade
balance is valued by freight service providers because having full loads both inbound and outbound results in
more efficient operations. While this high-level view of trade flows may not translate into perfectly balanced
flows at an operational level, it does demonstrate that the GNC as an economic entity supports national economic
goals for balanced trade. Of the outbound flows by tonnage, trucks handled 316 million tons, and railroads
transported 169 million tons in the GNC. Water transport carried another 54 million tons of outbound freight from
the Corridor. Air cargo and other undefined modes account for 491,000 tons or less than 1 percent of outbound
flows by tonnage, which is not unusual since commodities moved by air tend to be low weight but high value.
However, again, applying the average length of haul estimates from the 2012 CFS shifts the mode share
significantly toward rail and water. Exhibit 4 depicts the estimated outbound tonnages and ton-miles by mode for
the GNC in 2012.
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Exhibit 4: Outbound Mode Share (%) by Tonnage and Ton-miles - 2012

The volume of goods moved out of the Corridor accounted for 27 million units, exceeding inbound units by more
than 1 million, but service shares remained similar. Just under twenty-three million truckloads left the Corridor,
plus 321,000 LTL shipments. The average weight of outbound truck shipments was 13.7 tons. Nearly 4 million
rail shipments exited the Corridor with an average weight of 43.6 tons. Cross-border shipments by both truck and
rail exceeded one-half million. Exhibit 5 displays outbound units, by mode.
Exhibit 5: Outbound Shipping Units, by Mode

Truckload - Private
9,042,297
(33%)

Rail Intermodal
2,479,751
(9%)

Rail Carload
1,402,031
(4%)
Truckload - For hire
13,692,963
50%
LTL
321,382
(1%)

Cross-border
(truck and rail)
502,082
(2%)

The average
weight for all
outbound truck
shipments
equaled 13.7 tons,
while the average
weight of
outbound rail
shipments was
43.6 tons.
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Internal Freight
TRANSEARCH estimates that, in 2012, 861 million tons of freight movements had both an origin and a
destination within the GNC region. By mode, 689 million tons moved by truck, while 133 million tons moved by
rail, and 39 million tons moved by water. Nearly eighty-nine (89) thousand tons moved by air. Applying average
length of haul distances from the U.S. Census Bureau’s 2012 Commodity Flow Survey (CFS) to internal tonnage
shifts the mode share to non-highway modes (Special Report). However, even when measured by ton-miles,
trucking exhibits a majority share at 51 percent. Exhibit 6 displays GNC modal shares in percentage terms for
internal movements by tonnage and ton-miles.
Exhibit 6: Internal Tonnage (%), by Mode

Freight moving wholly within the Corridor is likely moving shorter distances overall and, therefore, favoring the
economics of highway movements. Of the over 80 million units that moved within the Corridor, ninety-six (96)
percent moved by truck, with an average payload of just 9 tons per shipment. Railroads moved just 2.3 million
units, but the average weight per shipment exceeded 57 tons. Exhibit 7 displays internal freight units, by mode.
Exhibit 7: Internal Units, by Mode
Truckload - Private
30,046,099
(37%)

Truckload - For
hire
47,389,312
(59%)

Rail Carload
1,331,570
(2%)
Rail Intermodal
1,048,694
(1%)
LTL
565,514
(1%)

The average
weight for all
internal truck
shipments was
just 9.1 tons,
while the average
load factor for
internal rail
shipments was
57.1 tons.
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Commodity Flows - GNC Outputs and Consumption
Inbound Commodities
Inbound commodity flows represent goods being brought into the GNC for consumption by households (e.g.,
food products), as well as raw products and semi-finished goods consumed by manufacturing and service
industries. Many manufacturing industries consume raw materials or semi-finished products as inputs to their
production; however, many service industries like construction and utilities also consume products like wood,
aggregates (nonmetallic minerals), and coal.
Of the 540 million tons of commodities that moved into the GNC region in 2012, the top three commodity groups
represent almost half (45 percent) of the total inbound tonnage. Nonmetallic Minerals, Farm Products, and Food
Products account for over 244 million tons of commodities flowing into the GNC region. Several other bulk
commodities contribute significant volumes to inbound goods, including Coal, Bulk Commodity Boxcar
Shipments, and Chemicals, which together contribute another 23 percent of the total inbound volume. Exhibit 8
displays the top 15 GNC inbound commodities, by tonnage, for 2012.

Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Exhibit 8: Inbound Commodities, by Tonnage - 2012
Commodity (STCC 2-digit)
Total Tons
Nonmetallic Minerals, except Fuels
113,379,425
Farm Products
72,665,826
Food or Kindred Products
58,092,912
Coal
50,348,193
Bulk Commodity Shipments in Boxcars
36,492,714
Chemicals or Allied Products
36,350,175
Petroleum or Coal Products
26,345,835
Clay, Concrete, Glass, or Stone Products
18,249,690
Miscellaneous Mixed Shipments
17,650,612
Crude Petroleum, Natural Gas, or Gasoline
17,640,357
Waste or Scrap Materials
17,466,361
Lumber or Wood Products, except Furniture
16,548,090
Primary Metal Products, including Galvanized
14,410,061
Pulp, Paper, or Allied Products
9,468,086
Transportation Equipment
6,288,691
All other commodities
28,826,875
Total
540,223,903

Percent of Total
21%
14%
11%
9%
7%
7%
5%
3%
3%
3%
3%
3%
3%
2%
1%
5%
100%

A Pacific Northwest Gateway White Paper completed for the Washington Public Ports Association (WPPA) in
May 2014 notes that import container traffic to the PNW fell 33 percent between 2005 and 2009 (PNW Gateway
White Paper). While imported container traffic has recovered in the wake of the global recession, total volumes
remain 15 percent below peak levels. The report also notes that import containers carry a wide variety of products,
including consumer goods and production inputs. The estimated value of import trade was $56 billion in 2013.
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Trade statistics on imports of merchandise from foreign countries compiled by the U.S. Census Bureau indicate
that Crude Oil was the top import to Washington in 2013 with a value of $7.7 billion. However, with domestic oil
production continuing to grow, the volume of imported oil is trending down; Washington’s imports of Crude Oil
have declined by more than $100 million since 2011. Washington’s second largest import by value is Airplane
Parts.
Inbound domestic freight to the GNC originates in a variety of BEAs, without a clear concentration or a favored
inbound trade partner. The top three origin BEA regions represent 18 percent of all inbound freight, while the top
fifteen ship slightly less than 50 percent of total tonnage. The top origin BEA of Casper, Wyoming, encompasses
the Powder River Basin, which is the top coal producing region in the nation. It is not surprising that the total
tonnage originating from the Casper, Wyoming, BEA nearly matches the total tonnage of Coal in the previous
table. Exhibit 9 displays the top 15 inbound trading partners for the GNC by tonnage.

Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Exhibit 9: Inbound Freight Trading Partners, by Tonnage
BEA Region
Total Tons
Percent of Total
Casper, WY
44,703,952
8%
Milwaukee, WI
28,168,693
5%
Des Moines, IA
26,232,681
5%
Los Angeles, CA
19,496,800
4%
St. Louis, MO
19,425,777
4%
Anchorage, AK
17,552,369
3%
Sioux Falls, SD
17,537,362
3%
Indianapolis, IN
15,666,805
3%
San Francisco, CA
14,142,607
3%
Green Bay, WI
12,817,678
2%
Pendleton, OR
12,274,925
2%
Eugene, OR
12,190,334
2%
Davenport, IA
11,556,947
2%
Detroit, MI
10,369,291
2%
Appleton, WI
8,836,579
2%

The TRANSEARCH dataset also allows commodity movements to be examined by the type of equipment or
service used within the rail and trucking modes. The table of Exhibit 10 displays inbound commodities in terms of
the number of units required to move these goods. Repositioning empty rail containers (Containers, Carriers or
Devices, Shipping, Returned Empty) constitute the top of this category, at 6.2 million units, or 28 percent of the 26
million inbound units in 2012. Rounding out the top three are nonmetallic minerals at 4 million units (9 percent)
and farm products at 3.8 million units (6 percent). Food products (5 percent) and bulk commodity boxcars (5
percent) also represent 4 million units.
The PNW Gateway White Paper referenced earlier also found that increasingly intermodal traffic originating in
the Pacific Northwest is shipped in domestic containers. The report found two countervailing trends: Originating
trailer traffic is declining substantially, but the combined volume of domestic containers and trailers is peaking.
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“These facts illustrate two trends: a shift from domestic trailers to domestic containers and increased
transloading of imported goods into domestic containers.” The report authors cite double-stacking containers on
rail cars as the primary economic driver behind these trends.
Exhibit 10: Inbound Commodities, by Units
Rank Commodity (STCC 4-digit)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Containers, Carriers or Devices, Shipping, Returned Empty
Nonmetallic Minerals, except Fuels
Farm Products
Food or Kindred Products
Bulk Commodity Shipments in Boxcars
Miscellaneous Mixed Shipments
Clay, Concrete, Glass, or Stone Products
Petroleum or Coal Products
Waste or Scrap Materials
Chemicals or Allied Products
Lumber or Wood Products, except Furniture
Coal
Transportation Equipment
Primary Metal Products, including Galvanized
Pulp, Paper, or Allied Products
All other commodities
Total

Total Units
6,073,643
4,015,088
3,723,975
2,257,327
1,884,882
1,285,937
804,784
801,817
689,706
636,636
505,586
427,033
387,407
381,037
331,188
1,422,336
25,628,382

Percent of
Total
24%
16%
15%
9%
7%
5%
3%
3%
3%
2%
2%
2%
2%
1%
1%
25%
100%

Outbound Commodities
Outbound commodities include raw materials like grain, sand and gravel, and coal shipped to domestic and
international markets beyond the GNC. Outbound commodities also include finished goods such as processed
foods and other manufacturing outputs such as chemicals, metal parts, and paper products. For the GNC, the top
three outbound commodities represent one-half (50 percent) of the tonnage shipped from the Corridor Region:
Nonmetallic Minerals - 116 million tons (22 percent), Coal - 112 million tons (21 percent), and Food Products 52 million tons (10 percent). Other bulk commodities represent substantial tonnage volumes as well, including
Bulk Commodity Shipments in Boxcars - 37 million tons (7 percent), Petroleum Products - 33 million tons (6
percent), and Chemicals - 27 million tons (5 percent).
The PNW White Paper found that Pacific Northwest Ports are major gateways for non-containerized exports: “In
terms of freight volume, nearly 84 percent of exports were non-containerized in 2012, and, by value,
approximately 65 percent were non-containerized.” The report also notes that the value of non-containerized
exports has grown faster than volumes, led by the growth in oil seeds and cereal grains, mineral fuels, and vehicle
exports.
Exhibit 11 displays the top 15 outbound commodities, by tonnage, for the GNC region.
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Rank Commodity
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Exhibit 11: Outbound Commodities, by Tonnage
Total Tons

Farm Products
Nonmetallic Minerals
Food or Kindred Products
Bulk Movement in Boxcars
Petroleum or Coal Products
Chemicals or Allied Products
Freight All Kinds
Lumber or Wood Products, excluding Furniture
Coal
Metallic Ores
Clay, Concrete, Glass, or Stone Products
Primary Metal Products
Waste or Scrap Materials
Crude Petroleum, Natural Gas, or Gasoline
Pulp, Paper, or Allied Products
All other commodities
Total Tons

109,430,655
106,531,286
53,363,416
36,473,165
32,687,878
26,857,322
22,016,955
20,571,877
18,809,225
18,407,694
15,574,907
15,009,324
13,690,246
10,920,544
7,710,108
31,427,545
539,482,147

Percent of Total
20%
20%
10%
7%
6%
5%
4%
4%
4%
3%
3%
3%
3%
2%
1%
6%
100%

As with inbound flows, outbound freight tonnage is evenly dispersed across a wide market area, with Los
Angeles, California (5 percent); Des Moines, Iowa (5 percent); and Milwaukee, Wisconsin (5 percent)
representing the top three external destinations for GNC products, with a combined total of 76 million. It should
be pointed out that TRANSEARCH does not provide information about export destinations beyond North
America, so, while some of the GNC products moving to Los Angeles may be consumed by the population in and
around Southern California, it can be assumed that this location also represents a domestic gateway for
international exports to Asia. Exhibit 12 displays outbound freight tonnage from states constituting the GNC
region.
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Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Region

Exhibit 12: Outbound Freight Trading Partners, by Tonnage
Total Tons

Los Angeles, CA
Des Moines, IA
Milwaukee, WI
Detroit, MI
New Orleans, LA
New York, NY
St. Louis, MO
Sioux Falls, SD
San Francisco, CA
Indianapolis, IN
Eugene, OR
Davenport, IA
Cleveland, OH
Dallas, TX
Bismarck, ND
All other locations
Total

26,510,309
25,230,367
24,696,738
21,509,282
19,948,149
14,426,848
13,931,795
13,542,268
12,861,160
12,158,865
11,942,914
11,574,491
11,212,197
10,581,552
9,779,175
304,487,535
544,393,644

Percent of Total
5%
5%
5%
4%
4%
3%
3%
3%
2%
2%
2%
2%
2%
2%
2%
56%
100%

When outbound flows are examined by unit movements, repositioning empty rail cars and intermodal containers
accounts for nearly 8 million movements or one-third (29 percent) of all outbound unit movements. The
movement of empty containers is often driven by ocean shipping lines who own the majority of container stocks
and reposition empties to geographies with the greatest demand. In a trend noted earlier, import goods arriving in
ocean containers (i.e., 40-foot containers) are increasingly transloaded at off-port inland locations to domestic
containers (53-foot). Domestic containers are then distributed across North America by rail and truck, and empty
ocean containers are moved back to port gateways empty and shipped to China and other Asian countries to be
refilled.
Farm Products – 5 million (18 percent) and Nonmetallic Minerals - 3.6 million (13 percent) are the next two
largest outbound commodity movements in terms of units. Exhibit 13 displays the top 15 outbound commodity
movements by units for the GNC region.
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Rank Commodity
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Exhibit 13: Outbound Commodities, by Units
Total Units

Containers, Carriers or Devices, Shipping, Returned Empty
Farm Products
Nonmetallic Minerals
Bulk Movement in Boxcars
Food or Kindred Products
Freight All Kinds
Petroleum or Coal Products
Clay, Concrete, Glass, or Stone Products
Chemicals or Allied Products
Lumber or Wood Products, excluding Furniture
Waste or Scrap Materials
Transportation Equipment
Rubber or Miscellaneous Plastics Products
Primary Metal Products
Pulp, Paper, or Allied Products
All other commodities
Total

7,801,121
5,035,133
3,696,995
1,857,381
1,690,587
1,469,273
745,967
745,216
589,127
585,134
476,729
414,602
346,756
321,277
263,973
1,401,234
27,440,507

Percent of Total
29%
18%
13%
7%
6%
5%
3%
3%
2%
2%
2%
2%
1%
1%
1%
5%
100%
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Internal Commodities
In 2012, 861 million tons of freight moved between locations wholly within the GNC region, and just three
commodity groups accounted for 60 percent of this internal freight movement. Bulk Commodity Shipments in
Boxcars was the top internal movement, accounting for 216.5 million tons, or 25 percent of the total internal
tonnage. Nonmetallic minerals accounted for 175.6 million tons (20 percent), and Farm Products accounted for
132.8 million tons (15 percent) of all GNC internal freight moves. The remainder of the top commodity tonnage
was dispersed among a wide range of other bulk commodities, such as Metallic Ores, Petroleum, and Coal.
Exhibit 14 displays the top fifteen internal commodities, by tonnage.
Exhibit 14: Internal Commodities, by Tonnage
Rank Commodity
Total Tons
1
Bulk Commodity Shipments in Boxcars
218,320,991
2
Nonmetallic Minerals, except Fuels
180,319,381
3
Farm Products
141,543,391
Metallic Ores
4
68,518,818
Petroleum or Coal Products
5
63,350,296
Clay, Concrete, Glass, or Stone Products
6
44,815,670
Food or Kindred Products
7
36,633,611
Lumber or Wood Products, except Furniture
8
29,971,908
Waste or Scrap Materials
9
27,496,614
Coal
10
22,312,651
Miscellaneous Mixed Shipments
11
8,728,303
Chemicals or Allied Products
12
7,730,648
Primary Metal Products, including Galvanized
13
6,156,439
Pulp, Paper, or Allied Products
14
4,863,221
Fabricated Metal Products, except Ordnance
15
4,246,109
All other commodities
23,084,418
Grand Total
883,846,359

Percent of Total
25%
20%
16%
8%
7%
5%
4%
3%
3%
3%
1%
1%
1%
1%
<1%
2%
100%

Exhibit 15 highlights the origin and destination pairs for the GNC’s internal freight movements. Not surprisingly,
the table suggests that most of the freight moving within the Corridor Region moves within or between major
metro areas. The single largest origin-destination pair by tonnage is Chicago – Chicago. Twenty-one percent of
the internal movements stay within the Chicagoland Region, which may result from shipments that arrive in
Chicago by rail and are then drayed or delivered by truck within the Chicago Area. In some cases these
movements may represent road haul interline movements from Western Class 1 railroads to Eastern Class 1
railroads. Other large internal movements occur in Seattle (11 percent) and Minneapolis (11 percent).
In Chicago, 130 million tons (71 percent) of the internal traffic is Bulk Commodity Shipments in Boxcars, while,
in Seattle, the same classification of commodities accounts for 26.8 million tons (29 percent), followed closely by
26.1 million tons of Nonmetallic Minerals (29 percent). The Nonmetallic Minerals category also accounts for 23.2
million tons (25 percent) of the commodities moving within Minneapolis, followed by Farm Products (22.3
million tons/24 percent) and Bulk Commodity Shipments in Boxcars (19.6 million tons/21 percent).

PAGE 13

Technical Memo #2: Freight & Commodity Flow Analysis
Exhibit 15: Region Pairs, by Tonnage
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When examined by units, the Containers, Carriers or Devices, Shipping, Returned Empty category accounts for
41.5 million internal movements, 52 percent of the total internal units shipped within the GNC Region. Bulk
Commodity Shipments in Boxcars (13.3 million) and Nonmetallic Minerals (7.06 million) round out the top three
internal movements by units but are a distant second and third in the totals. Exhibit 16 displays the top 15 internal
commodity movements by units.
Exhibit 16: Internal Commodities, by Units
Rank Commodity
1
Containers, Carriers or Devices, Shipping, Returned Empty
2
Bulk Commodity Shipments in Boxcars
3
Nonmetallic Minerals, except Fuels
Farm Products
4
Clay, Concrete, Glass, or Stone Products
5
Petroleum or Coal Products
6
Food or Kindred Products
7
Waste or Scrap Materials Not Identified by Producing Industry
8
Lumber or Wood Products, except Furniture
9
Metallic Ores
10
Miscellaneous Mixed Shipments
11
Transportation Equipment
12
Chemicals or Allied Products
13
Fabricated Metal Products, except Ordnance
14
Coal
15
All other commodities
Grand Total

Total Units
41,514,866
13,341,789
7,057,612
6,467,107
2,736,156
2,196,987
1,491,342
1,102,898
1,030,431
619,740
591,127
273,686
259,338
236,957
218,966
1,242,194
80,381,198

Percent of Total
52%
17%
9%
8%
3%
3%
2%
1%
1%
1%
1%
<1%
<1%
<1%
<1%
2%
100%

Exhibit 17 highlights origins and destinations for freight units moving internally in the GNC region. Of all the
internal unit movements on the Corridor, 27 percent occur within Chicago. Of those, 10.3 million units (49
percent) are empty containers, and 8.6 million units (41 percent) are Bulk Commodity Shipments in Boxcars.
Movements between Seattle and Minneapolis account for nearly another one-third of the internal unit moves (15
percent from Seattle to Minneapolis and 13 percent from Minneapolis to Seattle). Of the 77,000 units moving
from Seattle to Minneapolis, 53,000 (68 percent) were classified as Miscellaneous Mixed Shipments, a common
classification for goods moving in containers. Of the 147,000 units moving from Minneapolis to Seattle, 43,000
(29 percent) were Food Products, 35,000 (24 percent) were Farm Products, and 23,000 (16 percent) were
Miscellaneous Mixed Shipments.
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Exhibit 17: GNC Pairs, by Units
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Key Commodity Movements by Mode
In general terms, each mode of transport provides a mix of cost, speed, accessibility, and flexibility attributes that
shape the service offerings available from each mode. Service needs also play a major role in determining the
mode(s) used by specific industries for the commodities they use and produce. For example, services offered by
air cargo carriers are most often used to transport products with a high value to weight ratio (e.g., computer chips,
pharmaceuticals) or products that are extremely time sensitive (e.g., fresh flowers, legal documents) and/or that
require a high-level of flexibility (e.g., on-site replacement parts). At the opposing end of the modal spectrum,
pipelines transport products with a low value to weight ratio (e.g., crude oil, water), and barges transport products
with low time sensitivity (e.g., sand, gravel, road salt). Exhibit 18 shows the array of modal services available to
move goods and the general service attributes that define modal options. Competition between service and price
tends to be greatest the closer the modal options are on the spectrum; however, accessibility to a particular service
can alter the ability to substitute one service for another. The global nature of trade and the long distances many
products move often result in the use of multiple modes to achieve the best price and service mix. In addition, the
flexibility and door-to-door attributes of trucking services result in the frequent use of trucks for “first- and lastmile” transport to either assemble shipments at a modal hub (e.g., port or rail terminal) or make deliveries directly
to the end user.
Exhibit 18: Freight Modes and Service Spectrum

Source: Olsson Associates; adapted from FHWA and IHS/Global Insight

While pipeline transportation is not examined as part of the GNC analysis, the TRANSEARCH database can be
analyzed to see what commodities rely on the primary modal services in the GNC region. The graphs on the
following page (Exhibits 19-21) show the most prevalent commodities, in terms of tonnage volume, moved by
highways, railways, and waterways on the Corridor. (Please note that the scale of each bar graph differs due to
differences in total volume.)
While the commodities mix for each mode differs, some commonalities exist: Coal; Petroleum or Coal Products;
Metallic Ores; Nonmetallic Minerals; and Farm Products each show up in the top five for two modes. Farm
Products comes close to being common among all three modes, ranking sixth on the list of top water transport
commodities.
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Exhibit 19: Top GNC Commodities Moving by Truck
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Exhibit 20: Top GNC Commodities Moving by Rail (please note differences in scale)
46

Chemicals or Allied Products

48

Freight All Kinds

56

Metallic Ores

64

Farm Products

70

Coal
-

20

40

60

80
Millions

Exhibit 21: Top GNC Commodities Moving by Water (please note differences in scale)
17

Crude Oil, Natural Gas, or Gasoline
Coal

19

Non-metallic Minerals

20
21

Petroleum or Coal Products

36

Metallic Ores
-

10

20

30

40
Millions

PAGE 18

Technical Memo #2: Freight & Commodity Flow Analysis
Metallic Ores is the top commodity by weight for both rail and water
modes. According to the Association of American Railroads (AAR),
in 2011 Minnesota accounted for 77 percent of all originating iron ore
tonnage by rail in the U.S. Minnesota and Wisconsin were also the
terminal destinations for large volumes of ore by rail, suggesting that
iron ore is trucked to either rail terminals or Great Lakes ports for
distribution to U.S. steel mills or for export to foreign countries.

Commonalities in the top commodity
groups across modes suggest that the
multimodal GNC is an
interdependent system where key
commodities travel by multiple
modes to optimize supply chain cost
and service; connect GNC businesses
to a broad array of import and
export markets; and provide a level
of redundancy should any one mode
be interrupted or disabled.

In 2012, Mexico imported nearly $7 billion worth of metal ores
(NAICS code 221), followed by China ($1.7 billion) and Canada
($1.3 billion). In similar fashion, Farm Products are collected and
distributed in a similar manner, with the first haul from the farm to a
rail or water terminal occurring by truck. Rail cars and barges are
then loaded for distributing grain and other products to domestic
markets and seaport gateways. In 2012, China imported $81 billion
worth of agriculture and livestock products (NAICS code 11), followed by Canada ($23 billion) and Mexico (8.7
billion). Export trade is discussed in greater detail in the next chapter.

Future Forecasts of GNC Commodities
“The goal of forecasting is not to predict the future but to tell you what you need to know to take meaningful
action in the present….Prediction is possible only in a world in which events are preordained and no amount of
action in the present can influence future outcomes. That world is the stuff of myth and superstition. The one we
inhabit is quite different—little is certain, nothing is preordained, and what we do in the present affects how
events unfold, often in significant, unexpected ways.”
- Paul Saffo, Six Rules for Effective Forecasting. Harvard Business Review, July 2007

Planning transportation infrastructure for future demand typically involves long time frames of 20 years or more.
Actually building infrastructure once a project is programmed and funded can take additional years and
sometimes decades to work through environmental permitting, right-of-way acquisition, and construction.
Forecasting demands for freight infrastructure needs can be especially difficult because, unlike most capacity
needs for passenger movements, freight moves further, shipments often travel on multiple modes, and shipments
are more likely to cross geopolitical boundaries. For instance, the 2009 National Household Travel Survey from
the U.S. Census Bureau found that commuters traveling by car to work drive an average of 14 miles one-way. By
contrast, preliminary data from the 2012 Commodity Flow Survey shows that the average truck shipment moves
216 miles, the average rail shipment 811 miles, and water shipments 842 miles (Special Report).
The future rarely moves in incremental, expected ways, and the complexity of product supply chains lowers
confidence in the ability to accurately predict long-term freight demands. Forecasts of commodity movements are
closely tied to business and industry forecasts, but forces like technology advancement and geopolitical changes
can dramatically affect freight flows. Crude oil production in the Bakken is an example of a technology change
that few could have predicted even 5-7 years ago. So, in addition to traditional forecasts based on industry growth
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predictions, the GNC also conducted a scenario planning workshop to explore a wide range of trends and issues
that could affect future freight flows on the Corridor. A description of the scenario planning process and the
workshop outcomes is presented in Technical Memorandum #3: GNC SWOT Analysis.
The introduction to this report notes that the commodity flow data compiled for this report came from
TRANSEARCH. However, the TRANSEARCH data acquired for the GNC did not include forecasts of future
commodity flows. To examine the growth potential for future demands on the GNC, forecast growth factors by
commodity group and mode developed by IHS Global Insight for the FHWA Freight Analysis Framework
Version 3 (FAF-3) were applied to the base year GNC TRANSEARCH data. Notes about the Freight Analysis
Framework Version 3 (FAF-3) are produced by FHWA and are based on the 2007 Commodity Flow Survey. In
2012, FHWA contracted with IHS-Global Insight to produce a provisional update to domestic freight flows (FAF3.3). In 2013, the regional forecast data for years 2015-2040 were revised (FAF-3.4). Olsson Associates applied
the 2013 forecasts to selected industry flows for this report.
It must be noted that TRANSEARCH and FAF-3are based on different industry classification systems.
TRANSEARCH is based on the STCC system, while FAF-3 uses the Standard Classification of Transported
Goods (SCTG) system. To apply the growth factors, SCTG commodity groups were translated to the STCC
format and applied to the base year totals, using separate growth factors for rail and truck. The STCC
classification system, which corresponds to Standard Industrial Classifications (SIC), was developed by and
remains the primary classification used by Class 1 railroads. The U.S. government agencies have adopted the
North American Industry Classification System (NAICS), from which the SCTG classification is derived.
Research funded by FHWA has developed a crosswalk of conversion factors to move STCC commodities to the
SCTG system.
Forecasts to 2035 for the top five commodities by truck and rail begin on the following page.
Earlier in this report, it is noted that TRANSEARCH does not include commodity flows for products moving
beyond North America. However, deep water ports in the Pacific Northwest provide robust gateways for goods
moving into and out of the Corridor region from foreign origins or to foreign destinations. To assist their
transportation planning efforts, the Washington Public Ports Association (WPPA) and the Washington State
Department of Transportation (WSDOT) have jointly sponsored a series of marine cargo forecasts. In 2011,
WPPA and WSDOT contracted for updates to forecasts that had been conducted mid-recession in 2011.
Following the discussion of truck and rail forecasts, summary information from the WPPA/WSDOT report,
Pacific Northwest Marine Cargo Forecast Update and Rail Capacity Assessment: Final Report, is presented and
discussed.
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GNC 2035 Truck Forecasts
The previous section presented the top commodity movements in the GNC region by mode. For trucking, the top
five commodity groups account for 80 percent of all tonnage moving via highways on the Corridor. The bar chart
in Exhibit 22 presents the current year (2012) and commodity forecasts for 2035 for these commodities.
Currently, Nonmetallic Minerals is currently the largest volume commodity movement on GNC highways, and
the movement of crushed stone, gravel, and sand is projected to grow by 48 percent over the next two decades.
However, Warehouse and Distribution movements typically associated with the drayage of intermodal containers
and other warehouse distribution activity is projected to increase by 86 percent over the period and takes over as
the top truck movement by tonnage in the GNC region by 2035.
Exhibit 22: Year 2035 Tonnage Forecasts for the Top Five Truck Commodities in the GNC
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GNC 2035 Rail Forecasts
The top five rail commodities by volume in the GNC region account for 63 percent of all rail volumes on the
Corridor. Exhibit 23 presents the current year (2012) and commodity forecasts for 2035. Currently, Coal is the top
rail volume movement in the GNC region, but coal is expected to grow only moderately (44 percent) over the
forecast period, likely driven by increasing coal exports to Asian countries as domestic generating facilities
convert to cleaner natural gas. Over the next twenty-three years, the forecast volume for Metallic Ores remains
essentially unchanged. Farm Products volumes are projected to grow an astonishing 458 percent over the period,
exceeding 350 million tons by 2035. According to AAR, in 2011, Illinois, Minnesota, and North Dakota ranked
first, second, and third respectively in Farm Product tons originated by rail.
While Chemicals and Allied Products are most often derived from petroleum, Petroleum or Coal Products seems
to be a notable omission among the top rail product movements on the Corridor. While forecasting commodity
growth 20 years or more into the future is never easy to prognosticate, many commodities have historical trend
data that can be used to foretell the future, unless a significant technology change occurs. In 1970, U.S. oil
production appeared to peak at about 3.5 billion barrels. In 2008, the U.S. produced just over 1.8 billion barrels.
However, the expansion of hydraulic fracking technologies during the past decade has reversed the trend. It is
estimated that the U.S. will produce approximately 3.2 billion barrels in 2014. The Bakken region of North
Dakota and Western Montana is expected to top 1 million barrels per day sometime during 2014, with much of
this production moving by rail.
Exhibit 23: Year 2035 Tonnage Forecasts for the Top Five Rail Commodities in the GNC
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PNW Marine Cargo Forecasts
In 2011, WPPA and WSDOT retained BST Associates and MainLine Management to create forecast updates to
an earlier 2009 baseline forecast report: “The purpose of this analysis is to update the marine cargo forecasts, to
compare the projected level of rail traffic with capacity of the various mainline segments in the region, and to
produce a prioritized list of projects to alleviate anticipated capacity constraints.” The forecasts presented in the
report are not commodity specific but do provide forecasts for broad commodity groups as shown in Exhibit 24.
The forecast year is 2030, and both moderate-growth and high-growth forecasts are presented.
Exhibit 24: PNW Marine Forecasts by Cargo Type
2030 Moderate Growth
2030 High Growth
Annual
Annual
Commodity Group
2030 Units
Growth Rate
2030 Units
Growth Rate
8.3 million TEU*
4.1%
12.3 TEU
6.1%
Containers
10.5 million tons
1.2%
12.7 million tons
2.2%
Break bulk/Neo-bulk
39.1 million tons
0.7%
53.3 million tons
2.3%
Grain & Related Products
97.1 million tons
6.8%
155.3 million tons
9.3%
Dry Bulk
42.4 million tons
0.2%
51.6 million tons
1.2%
Liquid Bulk
* TEU = Twenty Foot Equivalent Unit

The marine cargo forecast report notes that the forecasts are “unconstrained” in so far as the forecasts assume that
the necessary port and rail capacity are available to meet cargo demands. The study effort completed for the report
did include capacity modeling of potential Class 1 rail capacity needs. Under the moderate growth scenario, three
segments of GNC rail infrastructure are noted as potentially constrained under peak day conditions:




Pasco, Washington, to Wishram, Washington (potentially constrained by 2025)
Wishram, Washington, to Vancouver, Washington (potentially constrained by 2030)
Everett, Washington, to Vancouver, British Columbia (potentially constrained by 2030)

Under the high growth scenario, the three GNC rail segments mentioned above are potentially constrained 5 to 10
years earlier during peak day conditions, and three additional segments may also experience capacity issues:




Pasco, Washington, to Spokane, Washington (potentially constrained by 2025)
Vancouver, Washington, to Tacoma, Washington (potentially constrained by 2030)
Seattle, Washington, to Seattle, Washington (potentially constrained by 2020)

As noted at the introduction to the forecast section, many factors can significantly affect future trade on the GNC
and through the PNW Ports. Forecasts of volumes or values of goods moving on the GNC and affiliated port
gateways will be subject to many uncontrollable and/or unforeseen issues related to technology, environment,
politics, and government regulation. The undeniable indication, however, is that the GNC region is poised for
tremendous trade opportunities and trade growth in the future that will likely challenge the capacity of existing
infrastructure across all modes of transportation.
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Chapter 2: Export Trade on the Great Northern Corridor
A corridor as vast as the GNC supports demands for products across the United States and around the world.
When analyzing the Corridor’s traffic flows, it is important to understand the top destinations for exports from the
Corridor both as a whole and for each state individually. The TRANSEARCH dataset used to analyze commodity
flows in the previous section does not extend to trade beyond the North American market. The export data
provided in this section is taken from the International Trade Administration (ITA) at the U.S. Department of
Commerce. ITA data records exports from states and metropolitan areas for merchandise trade by value for
commodities defined by the North American Industry Classification System (NAICS). Merchandise trade is
defined by the U.S. Census Bureau as goods, including physical items such as automobiles, steel, food, clothing,
appliances, and furniture. Merchandise trade does not include services or balance of payment adjustments (U.S.
Census Bureau). Because GNC states generally produce an abundance of natural resource-based bulk
commodities that are heavy but low-value (per unit) like agriculture and mining products, some commodities are
underrepresented in ITA data. These commodities are more accurately captured in Chapter 1 of this report.
The analysis below details general exports—not mode-specific to truck or rail—however, any exports to countries
across oceans not traveling by air are presumed to be moving through a coastal sea port. Acknowledging this
captures more than just what is hauled by the GNC’s intermodal system; it helps paint the picture of who the most
important trading partners are for the entities that make up the Corridor Coalition. The ITA export data for all
eight GNC states shows that Canada is the Coalition’s top export destination (approximately $50 billion in
exports in 2013), followed by China ($30 billion), Mexico ($15.5 billion), Japan ($13 billion), and Germany ($7
billion), as shown in Exhibit 255.
Exhibit 25: Top 5 Export Destinations for Exports from GNC States, 2009-2013

Total Exports from GNC States (Billion $)
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Each top export country demonstrates increasing trade values with the GNC states since 2009, with China,
Mexico, and Canada showing the largest percentage increases of 271 percent, 133 percent, and 73 percent,
respectively. This reflects the connectivity of the Great Northern Corridor—strong NAFTA trade due to proximity
and strong rail connections to Canada (and Mexico via BNSF’s other mainline corridors, such as the MidCon) and
the access of the Pacific Northwest ports to Asia via transoceanic shipping.
The bar chart in Exhibit 266 provides a profile of the top exports by value for the eight states of the GNC
combined. The top export commodity is Transportation Equipment, which includes motor vehicle manufacturing,
aerospace products, railroad rolling stock, and ship building. The second largest export group is Machinery,
Except Electrical; this group includes a wide variety of machinery built for agriculture, construction, industrial,
utilities, and other industries. Computer and Electronic Products is the third largest export category for the
Corridor. Together, the top three export groups accounted for more than 52 percent of the export value from the
Corridor Region in 2013.
Exhibit 26: Top GNC Commodity Exports by Value

Top Ten GNC Export Commodites By Value, 2013
$0

$40,000

Millions
$80,000

336--TRANSPORTATION EQUIPMENT
333--MACHINERY; EXCEPT ELECTRICAL
NAICS Industry

334--COMPUTER AND ELECTRONIC PRODUCTS
111--AGRICULTURAL PRODUCTS
325--CHEMICALS
311--FOOD MANUFACTURES
324--PETROLEUM & COAL PRODUCTS
335--ELECTRICAL EQUIPMENT; APPLIANCES &…
339--MISCELLANEOUS MANUFACTURED…
332--FABRICATED METAL PRODUCTS

In addition to examining exports for the Corridor as a whole, the following section presents export data for each
of the eight states in the GNC. For each state, the top five export destinations are provided along with information
on the top export commodities. The state information is provided moving east to west along the Corridor, starting
with Illinois and ending with Washington.
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Illinois
Exhibit 27: Top 5 Destinations for Illinois Exports, 2009-2013

Exports from Illinois (Million $)
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Exhibit 28: Top 5 Merchandise Commodity Exports for Illinois 2013
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Millions
$20,000

333--MACHINERY; EXCEPT ELECTRICAL
336--TRANSPORTATION EQUIPMENT
325--CHEMICALS
334--COMPUTER AND ELECTRONIC…
324--PETROLEUM & COAL PRODUCTS

Illinois has the highest export total by value of all GNC states.
Exhibit 277 shows that Canada is by far
the largest destination for Illinois’ exports, with nearly $20 billion in goods in 2013. Mexico, China, and Germany
are among the top five destinations for the entire Corridor; Australia is the fifth largest destination for Illinois
exports, showing an outlier year of nearly $5 billion in exports in 2012. The top merchandise product exported
from Illinois is Machinery, followed by Transportation Equipment and Chemicals (Exhibit 288).
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Wisconsin
Exports from Wisconsin (Million $)

Exhibit 29: Top 5 Destinations for Wisconsin Exports, 2009-2013
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Exhibit 30: Top 5 Merchandise Commodity Exports from Wisconsin - 2013
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333--MACHINERY; EXCEPT ELECTRICAL
334--COMPUTER AND ELECTRONIC…
336--TRANSPORTATION EQUIPMENT
311--FOOD MANUFACTURES
325--CHEMICALS

Wisconsin shares the same top five export destinations as the GNC as a whole; however, the state has a greater
NAFTA focus, with nearly $1 billion more in exports to Mexico than to China in 2013 (Exhibit 29). Japan and
Germany round out the top five export destinations from Wisconsin, with Japan showing modest growth since
2009 and Germany declining slightly in 2012 and 2013. The top merchandise commodities exported from
Wisconsin by value are Machinery, Computer and Electronic Components, and Transportation Equipment
(Exhibit 30).
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Minnesota

Exports from Minnesota (Million $)

Exhibit 31: Top 5 Destinations for Minnesota Exports, 2009-2013
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Exhibit 32: Top 5 Merchandise Commodity Exports for Minnesota Exports, 2013
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311--FOOD MANUFACTURES

Minnesota’s top five export destinations precisely mirror those of the overall Corridor. In order, the top five
destinations are Canada, China, Mexico, Japan, and Germany, with Canada by far the leader at just under $6
billion in exports in 2013. Minnesota boasts strong rail connections to Canada, with International Falls the fourth
largest rail crossing by volume between the United States and Canada. China and Mexico show the most
substantial growth among the top five. Exports to Japan increased from 2009-2011 but have decreased each of the
last two years. The top commodity exports from Minnesota include Computer and Electronic Products,
Machinery, and Transportation Equipment.
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North Dakota

Exports from North Dakota (Million
$)

Exhibit 33: Top 5 Destinations for North Dakota Exports, 2009-2013
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Exhibit 34: Top 5 Merchandise Commodity Exports North Dakota, 2013
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North Dakota, largely a rural state, sends the majority of its exports to Canada. Canada received just over $2.5
billion of North Dakotan exports in 2013, while Mexico, the second largest destination, received under $250
million—over ten times less than Canada. The rest of the top five is made up of Australia and two countries
unique to this state export analysis, Belgium and Venezuela, who received $73 million, $58 million, and $40
million in North Dakotan exports in 2013, respectively. The top commodity exports from North Dakota include
Machinery, Oil & Gas, and Agricultural Products.
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Montana
Exhibit 35: Top 5 Destinations for Montana Exports, 2009-2013
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Exhibit 36: Top 5 Merchandise Commodity Exports for Montana 2013
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Montana is another state whose top export destination by a wide margin is Canada, with nearly $600 million in
exports in 2013, compared to under $200 million for the next largest destination, South Korea. China is third, with
Switzerland and Taiwan rounding out the top five. Switzerland is unique to Montana as a top five export
destination among GNC states; it went from less than $1 million in exports receipts from Montana in 2009 to over
$75 million in 2013. Exports to Taiwan from Montana remained fairly steady between 2009 and 2013. The top
commodity exports from Montana include Chemicals, Minerals & Ores, and Machinery.
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Idaho
Exhibit 37: Top 5 Destinations for Idaho Exports, 2009-2013
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Exhibit 38: Top 5 Merchandise Commodity Exports for Idaho, 2013
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As this analysis continues westward, the top state export destinations begin to assume a more Asian focus. Idaho,
while retaining Canada as its top export destination, has strong enough relationships with South Korea, Taiwan,
China, and Singapore such that they are numbers two through five for Idahoan export destinations, each hovering
between approximately $300 million and $1 billion per year in annual imports from Idaho. Canada and South
Korea exhibit positive trends from 2009 to 2013, while Taiwan, China, and Singapore have slightly less clear or
defined trends. The top commodity exports from Idaho include Computer and Electronic Products, Food
Manufactures, and Primary Metal Manufacturing.
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Oregon
Exhibit 39: Top 5 Destinations for Oregon Exports, 2009-2013
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Exhibit 40: Top 5 Merchandise Commodity Exports from Oregon, 2013
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Exhibit 399 shows the first of two states on the GNC that features China as its number one export destination; the
country imported over $3 billion in goods from Oregon in 2013. Canada is a close second, and the top five is
filled out by Malaysia, Japan, and South Korea. Direct access to ports on the Pacific Ocean and/or the Columbia
and Willamette Rivers has a clear effect on Oregon’s top trading partners. A notable trend from Oregon is the
steady increases in exports to Canada that have been realized since 2009, while the other top destinations have
experienced some greater variability. The top commodity exports from Oregon include Computer and Electronic
Products, Agricultural Products, and Machinery.
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Washington

Exports from Washington (Million $)

Exhibit 41: Top 5 Destinations for Washington Exports, 2009-2013
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Exhibit 42: Top 5 Merchandise Commodity Exports for Washington, 2013
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Rivaling the export value of Illinois, Washington bookends the western end of the Corridor with a relatively
diverse top five export destinations. The state’s relationship with China has steadily increased exports since 2009,
reaching over $16 billion in 2013. Canada and Japan are close second and third places, respectively, around $7-8
billion annually. Exports to Mexico have also grown in recent years, from $851 million in 2009 to $3.2 billion in
2013, an increase of over 275 percent. The United Arab Emirates imports the fourth-most goods from
Washington; this country is unique among GNC states’ top export destinations, importing just under $4 billion in
2013. The top commodity exports from Washington include Transportation Equipment, Agricultural Products,
and Petroleum & Coal Products.
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While these exports represent the entire states’ economies, not just those products that use parts of the GNC for
transportation, it shows the varied types of trading partners across the entire Corridor as well as the global reach
of the products and commodities that are mined, produced, and manufactured on or near the Corridor. The value
of exports from these states—combined with the required truck, rail, and port infrastructure to cheaply and
efficiently transport them to foreign nations across the globe—begins to tell the story of the Great Northern
Corridor’s national and global economic significance.
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Chapter 3: Key Industries
Identifying the industries that are most important to the Great Northern Corridor is critical to understanding what
drives its local and regional economies as well as how its transportation infrastructure can help maximize the
competitiveness of the Corridor’s key industries. One way to identify these industries is by using location quotient
analysis.
A location quotient (LQ) is the ratio of employment in a given industry in a region to total employment in that
region divided by the ratio of employment in that same industry in a larger comparison area (usually the nation) to
total employment in the comparison area. In general terms, it compares employment by industry between a
particular area of interest to a base area (for example, the metropolitan service area (MSA) of Seattle-TacomaBellevue to the nation). This number indicates how high of a concentration of employment the area has in the
industry when compared to the nation. If the LQ is above 1.5, this generally indicates a regional industry cluster
and/or a competitive advantage; between 1.5 and 1 indicates an average to successful industry; below 1 indicates a
low concentration and/or a disadvantage. For example, the Transportation Equipment Manufacturing industry has
an LQ of 4.95 in Seattle-Tacoma-Bellevue. This means that employment in the transportation equipment
manufacturing industry in Seattle-Tacoma-Bellevue, compared to all industries in the metro area, is 495 percent
higher than the national ratio of Transportation Equipment Manufacturing employment to total employment. In
this case, the location quotient shows the relative competitive strength of airplane and airplane part manufacturers,
including companies like Boeing, whose massive Everett, Washington, facility manufactures several of its top
aircraft models.
Location quotient analysis, while a simple and useful tool for identifying regional or local economic strengths
(and weaknesses), has limitations. The data must be considered in the context of other economic indicators. For
example, a high LQ in an industry like Retail Trade might indicate low employment elsewhere in the local
economy, not necessarily a unique advantage in Retail Trade in the target location. This is often true in smaller
communities where a majority of the residents commute outside of the area for work. Additionally, location
quotients can be exaggerated in smaller communities. For example, the Longview, Washington, metro area has an
LQ of 43.07 in the Forestry and Logging industry. While this industry has been a strength of the area for almost
100 years—in fact, the city of Longview was built in 1921 to accommodate the workers necessary to run two
mills for the Long-Bell Lumber Company—the LQ does not mean that the industry in Longview is over 4,300
percent greater in absolute terms than in the nation; rather, it means that the local economy relies greatly on this
industry (History). Conversely, metro areas like Chicago-Naperville-Elgin generally do not have LQs that reach
that high—the highest is Air Transportation at 2.26—which does not mean the area lacks specific industry
strengths, rather that the size and incredible diversity of an area serving nearly 4 million workers (as opposed to
just over 30,000 for the Longview metro area) limits the percentage of employment maintained by one industry.
This is part of the reason LQs above 1.5 are considered showing an advantage, and LQs like 43.07 should not be
considered absolute.
Lastly, it is important to note that this analysis was performed on a Metropolitan Service Area (MSA) level,
populated by data from the Bureau of Labor Statistics’ 2013 Quarterly Census of Employment and Wages. The
U.S. Census Bureau defines an MSA, or metro area, as a place containing a core urban area of 50,000 or more in
population. Each metro area consists of one or more counties and includes the counties containing the core urban
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area, as well as any adjacent counties that have a high degree of social and economic integration (as measured by
commuting to work) with the urban core. Metro areas were chosen because location quotient analysis done at a
state level or a corridor level does not produce useful results; for example, combining economies from small town
rural Minnesota with Minneapolis-St. Paul creates conflicts about what industries are most important to both the
state and each respective, and distinct, region. The Great Northern Corridor bisects 19 metro areas in each of the
Corridor’s eight states except Montana. Some economic activity will be missed because of the analysis level. Due
to low population levels in western North Dakota and northern Montana, no MSAs are present, causing the BLS’
data to miss specific industries, like oil and gas development in the Bakken shale fields.
This section includes the top five industries by location quotient for each metro area along the Corridor. They are
grouped into three groups: the Eastern end of the Corridor (Illinois, Wisconsin, Minnesota, and North Dakota),
Idaho and Eastern/Central Washington, and Western Washington and Oregon. As a note, though they are tracked
by the BLS, some retail-based industries, like gasoline stations, were excluded from this analysis, as they do not
represent traded commodities or industry production strengths. These include NAICS codes that start within the
range of 400 and 454. Additionally, the BLS removes some influential employers as non-disclosable (ND) from
the data, as disclosing their data could divulge proprietary information. An example of this is the NAICS industry
622, which includes hospitals but does not include data for the Mayo Clinic in Rochester, despite the fact that the
company employs over 34,000 people in the region (Mayo).
An explanation of the results of this analysis begins on the following page.
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Exhibit 43: Key Industries: Illinois, Wisconsin, Minnesota, and North Dakota
Chicago-Naperville-Elgin, IL/IN/WI

Dubuque, IA

La Crosse-Onalaska, WI

NAICS Industry

LQ

NAICS Industry

LQ

5.34

5.75

NAICS Industry
323 Printing & Support
Act.
332 Fab. Metal Mfg.

458 Air Transportation

2.26

321 Wood Product Mfg.

7.42

331 Primary Metal Mfg.

2.12

333 Machinery Mfg.

523 Securities & Investments

1.58

323 Printing & Support Act.
611 Educational Services

337 Furniture Mfg.

2.78

337 Furniture Mfg.

1.61

1.46

511 Publishing

2.37

484 Truck Transportation

1.54

1.45

332 Fab. Metal Mfg.

2.32

311 Food Mfg.

1.45

112 Animal Production

3.79

515 Broadcasting

3.22

485 Transit & Ground Transp.

2.63

Minneapolis-St. PaulBloomington, MN
NAICS Industry
LQ
533 Lessors of
2.55
Nonfinancial Assets
334 Computer & Elec.
2.43
Prod. Mfg.
323 Printing & Support
2.43
Act.
339 Miscellaneous Mfg.
2.31

333 Machinery Mfg.

1.98

481 Air Transportation

Rochester, MN
NAICS Industry
334 Computer & Elec. Prod.
Mfg.

LQ
3.79

Duluth-Superior, MN/WI
NAICS Industry
212 Mining, except Oil and
Gas
622 Hospitals
711 Museums, Historical
Sites, Zoos, Parks
485 Transit and Ground
Passenger Transp.
331 Primary Metal Mfg.

2.05

Fargo-Moorhead, ND/MN

LQ

2.0

St. Cloud, MN
NAICS Industry

LQ

112 Animal Production

4.33

323 Printing & Support
Act.

4.04

337 Furniture Mfg.

3.41

314 Textile Product Mills

3.02

311 Food Mfg.

2.51

Grand Forks-East Grand Forks,
ND/MN
NAICS Industry
LQ

LQ

NAICS Industry

LQ

16.85

321 Wood Product Mfg.

2.42

111 Crop Production

3.27

2.42

511 Publishing
484 Truck
Transportation

2.29

311 Food Mfg.
711 Performing Arts &
Sports

2.47

1.74

333 Machinery Mfg.

1.76

622 Hospitals

2.08

1.39

327 Nonmetallic Mineral
Prod. Mfg.

1.63

237 Heavy Construction

1.72

1.95

1.8

2.3

The eastern end of the GNC has a diverse set of metropolitan areas and strengths as shown by Exhibit 43 above.
Chicago is one of the nation’s largest cities, and, as such, its massive economy pushes down the location quotients
of all industries. However, its central location and draw for travelers and tourists alike make its airports among the
busiest in the country; it is an important financial center as well, and the south shore of Lake Michigan has long
been a center of metal manufacturing. Minneapolis-St. Paul is another large, diverse economy on the eastern end
of the Corridor, with a variety of strong industries balancing one another. Investments are important in this area as
well, especially as a draw from nearby states like the Dakotas. On the route from Chicago to Minneapolis, smaller
metro areas like La Crosse, Dubuque, Rochester, and St. Cloud generally have strong manufacturing, publishing,
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and animal production industries. Duluth-Superior, with the largest port by tonnage on the Great Lakes and
abundant iron ore resources, is a national and international supplier of iron ore for multiple primary metal
manufacturing processes. Two metro areas straddling the Minnesota-North Dakota border, Fargo-Moorhead and
Grand Forks-East Grand Forks, have large employment in manufacturing and transportation industries, as well as
crop production for GF-EGF, whose surrounding communities are known for their production of wheat, sugar
beets, and more.
Exhibit 44: Key Industries: Idaho and Eastern/Central Washington
Coeur D'Alene, ID

Spokane-Spokane Valley, WA

NAICS Industry

LQ

113 Forestry & Logging

6.08

321 Wood Product Mfg.

5.24

624 Social Assistance

2.03

337 Furniture Mfg.

2.89

337 Furniture Mfg.

1.55

331 Primary Metal Mfg.

2.6

335 Electrical Equip. &
Appliance Mfg.

2.17

Wenatchee-East Wenatchee, WA

NAICS Industry
316 Leather & Allied Prod.
Mfg.

327 Nonmetallic Mineral Prod.
Mfg.
621 Ambulatory Health Care
Services

LQ

NAICS Industry

LQ

3.12

111 Crop Production

19.58

562 Waste Mgmt. &
Remediation
115 Agriculture & Forestry
Support Acts.

19.39
8.7

1.41

112 Animal Production

3.32

1.38

311 Food Mfg.

3.16

Yakima, WA

NAICS Industry

LQ

NAICS Industry

LQ

111 Crop Production
115 Agriculture & Forestry
Support Acts.
331 Primary Metal Mfg.
312 Beverage & Tobacco
Product Mfg.

43.87

41.44

4.0

111 Crop Production
115 Agriculture & Forestry
Support Acts.
112 Animal Production

3.8

311 Food Mfg.

2.74

113 Forestry & Logging

1.57

326 Plastics and Rubber
Products Mfg.

2.64

24.23

Kennewick-Pasco-Richland, WA

28.73
8.21

Moving west from North Dakota on the Corridor, the most important industries begin to change, as shown in
Exhibit 44. Coeur D’Alene, Idaho, has a strong Forestry and Logging industry, as well as several manufacturing
niches. Though no MSAs are bisected by the Corridor in Montana, the Port of Northern Montana in Shelby shares
some similar industry strengths as Coeur D’Alene, Idaho, and is an important contributor to the Corridor despite
its lack of representation in this exhibit. The metro areas of Kennewick-Pasco-Richland, Wenatchee-East
Wenatchee, and Yakima in central Washington have similar industry strength due to their similar geography and
natural resource mix. Crop Production is a major industry driver in this fertile area, with location quotients of
43.87, 41.44, and 19.58 in Wenatchee, Yakima, and Kennewick, respectively. Though these numbers are
artificially buoyed because the metro areas are smaller in population, the impact that industry has on the area, as
well as the industries of Agriculture and Forestry Support Activities and Animal Production, cannot be
understated. Food Manufacturing is another important industry in central Washington. Spokane-Spokane Valley
on the east end of Washington—adjacent to Coeur D’Alene—has a slightly different mix. Manufacturing makes
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up three of the top five industries in the area by location quotient, including Leather Product Manufacturing,
Furniture Manufacturing, and Nonmetallic Mineral Product Manufacturing.
Exhibit 45: Key Industries: Western Washington and Oregon
Seattle-Tacoma-Bellevue, WA
NAICS Industry
114 Fishing, Hunting, &
Trapping

LQ
9.57

Portland-Vancouver-Hillsboro, WA

Longview, WA

NAICS Industry
334 Computer & Elec. Prod.
Mfg.
316 Leather & Allied Prod.
Mfg.

LQ

NAICS Industry

LQ

4.21

113 Forestry & Logging

43.07

2.31

322 Paper Mfg.

21.7

511 Publishing

5.87

336 Transportation
Equipment Mfg.

4.95

111 Crop Production

2.17

321 Wood Product Mfg.

9.13

483 Water Transportation

3.81

511 Publishing

1.55

488 Transportation Support
Activities

3.32

488 Transportation Support
Activities

1.73

518 Data Processing

1.36

311 Food Mfg.

2.37

Mount Vernon-Anacortes, WA
NAICS Industry
114 Fishing, Hunting, &
Trapping

LQ
11.91

111 Crop Production

11.61

113 Forestry & Logging

7.31

321 Wood Product Mfg.

6.4

112 Animal Production

4.02

Olympia-Tumwater, WA

Bellingham, WA

NAICS Industry

LQ

113 Forestry & Logging

9.2

114 Fishing, Hunting, &
Trapping
112 Animal Production
327 Nonmetallic Mineral
Prod. Mfg.
485 Transit & Ground Transp.

3.39

NAICS Industry
114 Fishing, Hunting, &
Trapping
324 Petroleum & Coal Product
Mfg.
113 Forestry & Logging

2.74

111 Crop Production

6.67

2.16

314 Textile Product Mills

5.56

4.87

LQ
27.44
12.92
7.37

The western end of the Corridor touches six metro areas, including Seattle-Tacoma-Bellevue. These include
Longview, Mount Vernon-Anacortes, Olympia-Tumwater, and Bellingham, Washington, as well as PortlandVancouver-Hillsboro, which straddles the border of Washington and Oregon (see Exhibit 45). The Seattle metro
area, despite its size and more diverse economy, has location quotients showing the industry strengths of its
location. Fishing, Hunting, and Trapping has an LQ of 9.57 in Seattle, while its port and ferry activity pushes
Water Transportation into the area’s top five industries as well. Transportation Equipment Manufacturing is
another regional strength, as discussed above with the significant presence of Boeing and other aircraft
manufacturers and suppliers. Portland’s top industries include Computer and Electronic Product Manufacturing,
Leather Manufacturing, and even Crop Production. The other western Washington metro areas share several of
the top industries, relying on their waterfront location and common natural resources, including Forestry and
Logging (long a critically important industry for the Pacific Northwest); Fishing, Hunting, and Trapping (with
emphasis on fishing); Crop Production; and Wood Product Manufacturing.
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Chapter 4: Key Supply Chains
A handful of industries rely upon the Great Northern Corridor to move their goods to market efficiently. Digging
deeper into these industries’ supply chains can help explain why an efficient and reliable multi-modal
transportation corridor like the GNC is critical for the continued success of the industries most important to the
communities along and/or near the Corridor. This section describes specific commodity supply chains from a
generic standpoint, in so far as the supply chain depictions are not based on an individual producer or company.
The purpose of the supply chain depictions is to provide a better context for the importance of transportation
services and multimodal support upon which many key industries on the Corridor rely

Agriculture (Grain and Food Products)
Agriculture is a significant contributor to the underlying economy of the GNC region. The commodity flow
analysis showed that Farm Products and Food and Kindred Products were significant tonnage movements on the
Corridor, while the export analysis showed that Agricultural Products and Food Manufacturers ranked fourth and
sixth, respectively, in terms of export value.
Agriculture is also an industry within the United States that has undergone significant change in the past several
decades. For much of the twentieth century, farmers hauled their grain from the field to a country elevator in
single unit trucks. Because of the proliferation of elevators, the typical field to elevator road haul was 25 miles or
less. Grain collected at the local elevators was handled as a fungible commodity – grain of one type was
completely substitutable. The grain was loaded into covered hopper cars and assembled into train sets of 50-75
cars. Beginning in the 1980s, as the railroads sold off unprofitable, light density lines, short-line railroads took on
the role of feeder services, collecting rail cars from the hinterland to be interchanged to the Class I railroads.
In the early 1990s, Class I railroads introduced grain "shuttle trains" for bulk grain shipments, where train sets
typically consisting of 100 or more cars would be dedicated to loading grain at high-speed/high-volume elevator
facilities. Typically, a shuttle train elevator can load an entire unit train in 15 hours or less. The shuttle train
initiative significantly improved the velocity and reduced rates for grain moving from the Midwest by Class I
railroad to domestic and international markets. The barge industry has also invested in higher capacity/higher
velocity elevators.
Class 1 railroads have also increased the gross weight of the typical grain hopper car from 236,000 lbs. to 286,000
lbs. The shuttle train concept also applies to coal movements, where hopper cars of 315,000 lbs. have become
more common. A depiction of the bulk grain supply chain is shown in Exhibit 46.

PAGE 40

Technical Memo #2: Freight & Commodity Flow Analysis
Exhibit 46: Agricultural (Grain) Export Supply Chain

While bulk grains move more efficiently and at higher velocities than ever before, a second significant trend in
agriculture has also emerged, beyond bulk grain movements. Value-added agriculture has grown in response to
several global trends, including higher wages in third world countries and several food crises in Europe during the
1990s. More and more food companies in both Europe and Asia are demanding certain protocols in the
production, processing, and distribution of foods intended for human consumption. One of the most prominent
among these protocols is the ability to trace the method of production and handling of grains from the point of
origin to the point of consumption. Traceability requirements for food products as they pass through the supply
chain has caused grain marketers to rethink how grain bound for export markets is handled and transported.
Whereas the traditional bulk grain transportation system treats grain as a fungible commodity, in today’s global
food markets, buyers are demanding that grains be “identity preserved” (IP). In demanding IP grains, many
markets no longer accept grains grown from genetically modified organisms (GMO), i.e., genetically modified
seeds, or they are willing to pay a premium for organically grown products.
The containerized, IP grain delivery model is typically accomplished in one of two ways:
1. Bulk grain from the field is first packaged in bags or totes and stacked on pallets. Then the product is
loaded into containers.
2. Bulk grain from the field is loaded directly into a container that has been sanitized and lined with a plastic
bag. Once a container is loaded, it can be loaded onto a truck pulling a flatbed semitrailer.
Drayage companies pick up containers for delivery to the nearest intermodal rail ramp from where it moves by
intermodal train to a seaport. In many cases, the nearest intermodal yard, or the yard offering the best rates, is
located in a dense urban area. Using containers, the specialized grain producer can control the individual shipment
from the farm to its final overseas destination rather than merely from the farm to the elevator.
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In addition to value added grains, many farmers today are also seeking other ways to capture more value near the
origin of crop production. As a result, many co-ops have funded ethanol plants, food processing plants, and other
forms of grain processing facilities that are located in or near traditional farming communities, and they are then
shipping out exports of valued-added production for both domestic and international consumption and use. As one
example, today more than 95 percent of all U.S. gasoline contains a 10 percent blend of ethanol. Nearly all U.S.
ethanol production currently comes from corn feedstock. Currently, 90 percent of ethanol is transported by train
or truck, with the remaining 10 percent moving by barge or pipeline (ethanol attracts water and is corrosive, so
pipeline transport of ethanol has proven difficult). Exhibit 47 displays a generic supply chain for valued-added
agriculture.
Exhibit 47: Value-Added Agriculture Supply Chain
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Mining
Nonmetallic Minerals ranked as the top commodity by weight inbound to the GNC region and outbound from the
GNC region, and it ranked second by weight for internal movements. The Nonmetallic Minerals commodity
group includes crushed stone, clay, gypsum, potash, sulfur, rock salt, and industrial sand.
The advent of fracking to extract crude oil from shale is changing the energy landscape, and one major input to
the fracking process is “frack sand.” The best sand for the fracking process is silica sand, especially deposits
consisting of large, hard, round grains. As it turns out, silica sand found along the Mississippi River Valley in
Western Wisconsin, Southeastern Minnesota, and Northern Illinois is considered the most desired sand for the
fracking process. Trucks bring the sand from a mining operation to a processing facility where the sand is washed
and sorted. The sand is then transloaded to rail cars or barges where it moves to other transloading facilities near
oil drilling operations, where it is transloaded to trucks for delivery to an oil well. Each well drilled for the oil
fracking process requires between 150 and 250 truckloads of sand. Exhibit 48 depicts the supply chain process.
Exhibit 48: Nonmetallic Minerals Supply Chain
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Timber and Lumber Products
While Lumber and Wood Products does not rank in the top three as a commodity flow by weight, it does
consistently fall into a top ten commodity movement by weight on the Corridor. Wood Products also ranked
sixteenth by value for exports from the Corridor. In several states, especially those states on either end of the
GNC, Forestry and Logging and Wood Product Manufacturing show strong location quotients. Timber
production is a highly fragmented industry, with many family owned businesses going back several generations. It
is also a highly competitive industry, with competition often coming from foreign producers in Canada and
Northern Europe. As a result, transportation costs are often critical to a successful operation.
Timber is harvested to make paper or wood products (mainly lumber and plywood). Residential construction and
repair/remodeling account for nearly 70 percent of all lumber used in the United States. Demand for paper is
driven partly by the general health of the economy, which influences demand for office papers, cardboard boxes,
newspapers, magazines, and tissue papers. Furniture manufacturing, which is also strong in some areas of the
Corridor, is classified separately from timber and lumber products. Exhibit 49 shows a typical lumber supply
chain.
Exhibit 49: Timber/Lumber Export Supply Chain
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Domestic Crude Oil
For a century, the traditional way of extracting crude oil was to drill vertical shafts into geological structures,
forming oil reservoirs. For most of the twentieth century, pumping oil vertically from crude oil deposits fueled the
world. United States deposits of easy to reach crude oil began to dwindle, and modern drilling technologies began
using horizontal drilling techniques that exposed a greater portion of the well pipe in the reservoir and also
allowed well heads to be grouped together.
As crude oil prices have risen, drilling and excavation techniques have evolved, making extracting oil from
unconventional formations more feasible and cost-effective. While North Dakota had produced oil via vertical
drilling since the 1950s, in 2006, the state accounted for about 1 percent of total domestic production, ninth
among all U.S. oil production states. As of May 2014, North Dakota ranked second in U.S. crude oil production,
behind Texas. Montana ranked twelfth. Texas and North Dakota combined now produce almost 50 percent of the
U.S. oil supply.
A recent study conducted by the North Dakota DOT found that each shale oil well requires approximately 1,150
one-way truck trips to deliver and remove sand, water, chemicals, and other equipment. It was also estimated that
approximately one-quarter of these truck trips exceed normal load limits.
Due to the lack of pipeline and refinery capacity in North Dakota, much of the crude oil being produced there is
delivered by rail tanker car to refineries on the east coast and the gulf coast. Exhibit 50 depicts the supply chain
for crude oil production on the GNC.
Exhibit 50: Domestic Crude Oil Supply Chain
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Chapter 5: Conclusions
This Technical Memorandum and the analysis it contains forms one of several key pieces constituting the GNC
SWOT Analysis, which is intended to help Coalition members understand current conditions and plan for future
needs. This report presents a profile of the commerce that flows across the GNC; it highlights the demands upon
the transportation modes that keep the GNC economy moving; it defines industries relying on the Corridor by the
products they consume as production inputs and the products they produce to provide food, clothing, shelter,
mobility, leisure, and jobs; and the report also describes several key supply chains that require an intricate
network of transportation services that help get goods to the right place, at the right time, at the lowest cost.
The data and analysis assembled for this report suggest that the GNC represents a vital economic lifeline for the
38 million people that live in states directly supported by the GNC. The infrastructure represented by the GNC
supports key U.S. industries in energy, agriculture, mining, and manufacturing.
In 2012, TRANSEARCH data estimates that nearly two billion tons of goods moved into, out of, and within the
GNC region, or nearly 17 percent of all goods that moved nationwide. Inbound and outbound commodity flows
volumes were nearly equal, reflecting a well-balanced regional economy and an efficient transportation system.
Trade flows show that the GNC supports the nation’s export trade initiatives, especially with the nation’s top
trading partners in Canada, Mexico, and countries in the Pacific Rim. The commodity analysis also shows that the
GNC cannot be defined by a single mode of transport; many goods move by multiple modes on the Corridor,
resulting in an integrated multimodal system where each mode is relied upon to contribute those attributes and
services it is most suited to provide.
News headlines have highlighted recent capacity struggles in the GNC, especially for goods moving by rail.
Dramatic increases in Bakken Oil field production, coupled with record harvests of corn and soybeans and
unrelenting winter weather during 2013, stressed the ability to meet all transport demands in a timely manner.
Commodity forecasts presented in this report suggest that the continued growth in key business sectors such as
energy, minerals, and farm products will continue to challenge the capacity of transportation assets on the
Corridor.
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Appendix A: STCC Codes
STCC Code 2-digit
1
8
9
10
11
13
14
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

Exhibit 51: 2-digit STCC Definitions
Description
Farm Products
Forest Products
Fresh Fish or Other Marine Products
Metallic Ores
Coal
Crude Petroleum, Natural Gas, or Gasoline
Nonmetallic Minerals, except Fuels
Ordnance or Accessories
Food or Kindred Products
Tobacco Products, except Insecticides—see Major Industry Group 28
Textile Mill Products
Apparel, or Other Finished Textile Products or Knit Apparel
Lumber or Wood Products, except Furniture—see Major Industry Group 25
Furniture or Fixtures
Pulp, Paper, or Allied Products
Printed Matter
Chemicals or Allied Products
Petroleum or Coal Products
Rubber or Miscellaneous Plastics Products
Leather or Leather Products
Clay, Concrete, Glass, or Stone Products
Primary Metal Products, including Galvanized, except Coating or other Allied Processing
Fabricated Metal Products, except Ordnance—see Major Industry Groups 19, 35, 36, or 37
Machinery, except Electrical—see Major Industry Group 36
Electrical Machinery, Equipment, or Supplies
Transportation Equipment
Instruments, Photographic Goods, Optical Goods, Watches, or Clocks
Miscellaneous Products of Manufacturing
Waste or Scrap Materials Not Identified by Producing Industry
Miscellaneous Freight Shipments
Containers, Carriers or Devices, Shipping, Returned Empty
Mail, Express, or Other Contract Traffic
Freight Forwarder Traffic
Shipper Association or Similar Traffic
Miscellaneous Mixed Shipments
Small Packaged Freight Shipments
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48
49
50

Hazardous Wastes
Hazardous Materials
Bulk Commodity Shipments in Boxcars

The full version of 5-digit STCC codes is available from the Surface Transportation Board at the following link:
http://www.stb.dot.gov/stb/docs/Waybill/2010%20STB%20Waybill%20Reference%20Guide_JN.pdf (STCC
Codes).
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