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Introduction
The purpose of Technical Memorandum 4 is to demonstrate the importance of the Great Northern
Corridor (GNC), describing its benefits. It addresses several questions:





What is the economic importance of the GNC?
What are the economic, social, and environmental impacts of the GNC?
What is the value of the GNC rail service?
What are logistics related land use opportunities?

Chapter 1: The GNC Economy
The building blocks of any state’s economy are its industries. In general, industries can be characterized
by whether they provide a service or produce a good. Service industries, such as software design,
accounting, or telecommunications, typically are not consumers of freight transportation. Non-service
industries, on the other hand, require products to be moved from production locations to consumers.
Industries such as manufacturing, energy production, and agriculture form the basis of the non-service
sector of the economy
Gross state product (GSP) measures the size of the economy of a state. It represents the sum of a state’s
economic activity. Exhibit 1 summarizes the GSP of each GNC state, segregating the size of each
economy into non-service and service sectors. The GNC represents 12.5 percent of the U.S. economy,
while its population is 12.2 percent of the total U.S. population. The combined non-service sector GSP of
the GNC states is 13.6 percent of the national non-service sector GSP, indicating that the GNC has a
greater concentration of transportation dependent industries than the nation as a whole. The non-service
sector accounts for almost 40 percent of the GNC economy. By contrast, the non-service sector represents
36.5 percent of the total U.S. economy. All GNC states except Washington have greater shares of nonservice industries than the national economy.
The largest state economy is Illinois followed by Washington, Minnesota, and Wisconsin, while Idaho,
North Dakota, and Montana represented the smallest economies in 2012. With the exception of North
Dakota, the service industries contributed most to the economies, making up 60 percent of the composite
GNC economy.
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Exhibit 1: 2012 State Profiles of the GNC Economy (Dollars in Millions)
Sector
State
Illinois
Washington
Minnesota
Wisconsin
Oregon
Idaho
North
Dakota
Montana

$258,726
$139,808
$117,235
$111,987
$102,916
$24,708
$28,133

36.7%
35.8%
39.3%
41.2%
49.0%
42.4%
56.8%

$445,411
$251,110
$181,038
$160,099
$107,327
$33,522
$21,376

63.3%
64.2%
60.7%
58.8%
51.0%
57.6%
43.2%

$704,137
$390,918
$298,273
$272,086
$210,243
$58,230
$49,509

State
Share
34.8%
19.3%
14.7%
13.4%
10.4%
2.9%
2.4%

$17,591

41.7%

$24,548

58.3%

$42,139

2.1%

$801,104
$5,883,530

39.6%
36.5%

$1,224,431
$10,257,624

60.4%
63.5%

$2,025,535
$16,141,154

12.5%
100.0%

Non-Service

Percent

Service

Percent

Total

Sector
GNC Total
U.S. Total

Source: http://www.bea.gov/regional/
Exhibit 2 maps the growth in state economies between 2012 and 2013, providing another perspective on
the GNC economy. It shows the increasing importance of the GNC state economies. North Dakota led the
nation in year over year economic expansion; however, other GNC states are also among the leaders in
economic growth. Idaho, Minnesota, Washington, and Oregon were also among the faster growing states.
Exhibit 2: Change in State GSP, 2012-2013
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Composition of the GNC Non-Service Economy
Exhibit 3 describes the composition of the non-service economy of the GNC states in 2012 (detailed
sector data are not currently available for 2013). Forty-one percent of the economy was manufacturing,
either production of durable or non-durable goods. Wholesale trade accounted for 17 percent of the
economy, while retail trade represented 14 percent. Rounding out the leading five economic sectors is
construction with nine percent of the GNC economy.
Exhibit 3: 2012 Profile of GNC Non-Service Economy

The GNC economy, however, is not homogeneous across the states. Compositions of the state economies
differ, as do the sizes of the economies. Following is a state by state profile of the non-service economy.
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Washington
Washington’s non-service economy is centered on durable goods manufacturing, as well as retail and
wholesale trading. Construction and nondurable goods manufacturing are also significant contributors to
the state’s Non-Service GSP. The five sectors account for 83 percent of the non-service economy.
Exhibit 4: 2012 Washington Non-Service GSP (Dollars in Millions)
Industry
Durable goods manufacturing
Retail trade
Wholesale trade
Construction
Nondurable goods manufacturing
Farms
Utilities
Other transportation and support activities
Forestry, fishing, and related activities
Air transportation
Truck transportation
Rail transportation
Mining, except oil and gas
Warehousing and storage
Water transportation
Transit and ground passenger transportation
Pipeline transportation
Support activities for mining
Oil and gas extraction

NonService
GSP
$43,627
$25,574
$21,934
$13,419
$12,090
$5,144
$3,555
$3,539
$2,470
$2,396
$2,208
$902
$835
$834
$723
$477
$56
$25
$139,808
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Percent
31.2%
18.3%
15.7%
9.6%
8.6%
3.7%
2.5%
2.5%
1.8%
1.7%
1.6%
0.6%
0.6%
0.6%
0.5%
0.3%
0.0%
0.0%
0.0%

Oregon
The Oregon non-service economy is very similar to that of Washington, with the same five sectors being
most important. Durable goods manufacturing, however, has greater significance in Oregon.
Exhibit 5: 2012 Oregon Non-Service GSP (Dollars in Millions)
Industry
Durable goods manufacturing
Wholesale trade
Retail trade
Construction
Nondurable goods manufacturing
Utilities
Farms
Truck transportation
Forestry, fishing, and related activities
Other transportation and support activities
Air transportation
Warehousing and storage
Rail transportation
Mining, except oil and gas
Transit and ground passenger transportation
Water transportation
Pipeline transportation
Support activities for mining
Oil and gas extraction

NonService
GSP
$56,884
$12,144
$9,384
$6,409
$5,377
$3,451
$2,376
$1,593
$1,568
$1,276
$828
$467
$381
$336
$296
$109
$24
$9
$4
$102,916
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Percent
55.3%
11.8%
9.1%
6.2%
5.2%
3.4%
2.3%
1.5%
1.5%
1.2%
0.8%
0.5%
0.4%
0.3%
0.3%
0.1%
0.0%
0.0%
0.0%

Idaho
The Idaho non-service economy is more diversified than the PNW economies. Five sectors each
contribute to fifty percent of the non-service economy. Although still one of the leading sectors closely
following retail trade, durable manufacturing plays a significantly lesser role than in the PNW. Farming is
also important, as is wholesale trade, nondurable goods manufacturing, and construction.
Exhibit 6: 2012 Idaho Non-Service GSP (Dollars in Millions)
Industry
Retail trade
Durable goods manufacturing
Farms
Wholesale trade
Nondurable goods manufacturing
Construction
Utilities
Truck transportation
Mining, except oil and gas
Forestry, fishing, and related activities
Rail transportation
Other transportation and support activities
Air transportation
Warehousing and storage
Transit and ground passenger transportation
Support activities for mining
Oil and gas extraction
Pipeline transportation
Water transportation

NonService
$4,472
$4,467
$3,538
$3,384
$2,676
$2,355
$877
$787
$665
$500
$337
$271
$118
$100
$78
$43
$20
$19
$1
$24,708

13

Percent
18.1%
18.1%
14.3%
13.7%
10.8%
9.5%
3.5%
3.2%
2.7%
2.0%
1.4%
1.1%
0.5%
0.4%
0.3%
0.2%
0.1%
0.1%
0.0%

Montana
Montana’s non-service economy is also highly diversified. Six sectors, retail and wholesale trade,
construction, nondurable goods manufacturing, farming, and mining are important. Unlike the other states
to the west of Montana, mining is also an important sector.
Exhibit 7: 2012 Montana Non-Service GSP (Dollars in Millions)
Industry
Retail trade
Wholesale trade
Construction
Nondurable goods manufacturing
Farms
Mining, except oil and gas
Utilities
Rail transportation
Durable goods manufacturing
Truck transportation
Support activities for mining
Oil and gas extraction
Other transportation and support activities
Forestry, fishing, and related activities
Pipeline transportation
Air transportation
Transit and ground passenger transportation
Warehousing and storage
Water transportation

NonService
GSP
$2,623
$2,227
$2,155
$2,041
$1,847
$1,673
$966
$891
$806
$541
$533
$494
$275
$226
$126
$96
$56
$15
$0
$17,591
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Percent
14.9%
12.7%
12.3%
11.6%
10.5%
9.5%
5.5%
5.1%
4.6%
3.1%
3.0%
2.8%
1.6%
1.3%
0.7%
0.5%
0.3%
0.1%
0.0%

North Dakota
Farming is the leading economic sector in North Dakota followed by wholesale trade and mining support
activities. The latter and the importance of the oil and gas extraction sector reflect the economic activity
attributable to the Bakken area. These two sectors represent 20 percent of the state’s economy.
Exhibit 8: 2012 North Dakota Non-Service GSP (Dollars in Millions)
Industry
Farms
Wholesale trade
Support activities for mining
Retail trade
Construction
Oil and gas extraction
Durable goods manufacturing
Truck transportation
Nondurable goods manufacturing
Utilities
Mining, except oil and gas
Rail transportation
Other transportation and support activities
Forestry, fishing, and related activities
Pipeline transportation
Transit and ground passenger transportation
Air transportation
Warehousing and storage
Water transportation

NonService
GSP
$5,253
$4,097
$3,777
$2,745
$2,534
$2,056
$1,805
$1,630
$1,316
$1,191
$585
$490
$263
$135
$107
$71
$40
$38
$0
$28,133
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Percent
18.7%
14.6%
13.4%
9.8%
9.0%
7.3%
6.4%
5.8%
4.7%
4.2%
2.1%
1.7%
0.9%
0.5%
0.4%
0.3%
0.1%
0.1%
0.0%

Minnesota
The manufacturing and trade sectors lead the Minnesota non-service economy. The construction and
farming sectors also are prominent in the state.
Exhibit 9: 2012 Minnesota Non-Service GSP (Dollars in Millions)
Industry
Durable goods manufacturing
Wholesale trade
Nondurable goods manufacturing
Retail trade
Construction
Farms
Utilities
Mining, except oil and gas
Truck transportation
Air transportation
Other transportation and support activities
Rail transportation
Transit and ground passenger transportation
Warehousing and storage
Forestry, fishing, and related activities
Pipeline transportation
Water transportation
Oil and gas extraction
Support activities for mining

NonService
GSP
$24,630
$20,741
$18,166
$15,642
$11,515
$9,819
$5,346
$2,646
$2,404
$2,065
$1,488
$881
$596
$571
$487
$112
$69
$37
$20
$117,235
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Percent
21.0%
17.7%
15.5%
13.3%
9.8%
8.4%
4.6%
2.3%
2.1%
1.8%
1.3%
0.8%
0.5%
0.5%
0.4%
0.1%
0.1%
0.0%
0.0%

Wisconsin
The composition of the Wisconsin economy is very similar to the Minnesota economy, with
manufacturing, trade, and the construction sectors leading the non-service economy. Manufacture of nondurable goods, however, plays a more prominent role in Wisconsin. Farming is ranked sixth in
Wisconsin, as in Minnesota.
Exhibit 10: 2012 Wisconsin Non-Service GSP (Dollars in Millions)
Industry
Durable goods manufacturing
Nondurable goods manufacturing
Wholesale trade
Retail trade
Construction
Farms
Utilities
Truck transportation
Other transportation and support activities
Warehousing and storage
Transit and ground passenger transportation
Mining, except oil and gas
Rail transportation
Forestry, fishing, and related activities
Air transportation
Pipeline transportation
Water transportation
Support activities for mining
Oil and gas extraction

NonService
GSP
$30,766
$21,767
$16,333
$15,344
$8,831
$5,018
$4,919
$3,807
$1,220
$964
$799
$761
$505
$487
$313
$126
$12
$8
$7
$111,987
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Percent
27.5%
19.4%
14.6%
13.7%
7.9%
4.5%
4.4%
3.4%
1.1%
0.9%
0.7%
0.7%
0.5%
0.4%
0.3%
0.1%
0.0%
0.0%
0.0%

Illinois
The Illinois non-service economy is led nearly evenly by wholesale trade and the manufacturing sectors.
Retail trade and construction are also important to the state.
Exhibit 11: 2012 Illinois Non-Service GSP (Dollars in Millions)
Industry
Wholesale trade
Durable goods manufacturing
Nondurable goods manufacturing
Retail trade
Construction
Utilities
Truck transportation
Farms
Air transportation
Other transportation and support activities
Mining, except oil and gas
Warehousing and storage
Rail transportation
Transit and ground passenger transportation
Forestry, fishing, and related activities
Pipeline transportation
Water transportation
Oil and gas extraction
Support activities for mining

NonService
GSP
$52,499
$51,199
$49,248
$36,716
$22,727
$9,888
$6,475
$6,434
$5,751
$5,287
$3,644
$3,136
$2,454
$1,696
$419
$383
$340
$233
$197
$258,726

Percent
20.3%
19.8%
19.0%
14.2%
8.8%
3.8%
2.5%
2.5%
2.2%
2.0%
1.4%
1.2%
0.9%
0.7%
0.2%
0.1%
0.1%
0.1%
0.1%

Freight transportation has a smaller share of GSP than most other industries. In all but Montana, where
rail transportation contributes five percent of the economy and truck transportation contributes three
percent, the role of the freight modes combined is well less than five percent. The importance of freight
transportation is not its direct contribution to the economy but, rather, that it enables all other industry.

Chapter 2: Role of Freight Transportation in the
GNC
The preceding chapter described the composition of each state’s economy. This chapter explores further
the contribution of freight transportation to the GNC economies.
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Freight Sector Economic Concentration
One perspective on the economic importance of freight transportation to the GNC can be provided
through its relative concentration in the economy. A way to evaluate relative economic importance is
using metrics such as location quotient (LQ), described in Tech Memo 2. Location quotient measures the
relative importance of an industry. It is calculated as the ratio of employment in an 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.
An LQ exceeding 1.5 generally indicates a high regional industry concentration. An LQ between 1.0 and
1.5 represents an average concentration, while below 1.0 is a low concentration.
Exhibit 12 presents the transportation LQs for each GNC state. Idaho, Montana, North Dakota, and
Illinois each have significant rail transportation economic concentration, demonstrating its importance to
those states. Montana, with an LQ of 856, and North Dakota, with an LQ of 401, have significant
concentrations of rail economic activity in their respective economies. Trucking is also important to the
local economies. North Dakota has a particularly high concentration of motor carrier activity. Idaho,
Montana, and Wisconsin have high LQs, the latter being the headquarters of Schneider National and
several other trucking companies. Washington, with its port system, has a high water transportation LQ.
Warehousing is strongest in Illinois. The low scores for warehousing in Montana and North Dakota
demonstrate an underrepresentation of logistics activity in those states, suggesting opportunities for
developing warehousing and distribution center capacity.
Exhibit 12: GNC Transportation Location Quotients

State
Washington
Oregon
Idaho
Montana
North Dakota
Minnesota
Wisconsin
Illinois

Rail
Transportation
LQ
93.5
73.4
234.5
856.8
401.1
119.7
75.2
141.2

Truck
Transportation
LQ
72.4
97.1
173.2
164.5
421.8
103.3
179.3
117.8

Water
Transportation
LQ
207.2
58.1
1.9
NM
NM
25.9
4.9
54.1

Warehousing
LQ
70.9
73.8
57.0
11.8
25.5
63.6
117.7
148.0

Freight Activity
The importance of freight transportation on the GNC is also demonstrated by the volume of cargo that
originates or terminates on the Corridor.
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Motor Carrier
As described in Tech Memo #2, trucking is the principal mode of freight transportation, accounting for 63
percent of the tonnage that either originated or terminated on the Corridor in 2012. Exhibit 13 shows the
distribution of Corridor truck tonnage across the major commodities.
Exhibit 13: Top GNC Commodities - Truck
Commodity
Tons (000s)
Warehouse
727,928.9
Sand Gravel Stone
692,173.2
Agricultural Products
463,431.0
Refined Petroleum
190,661.2
Edible Oils, Flour
175,429.2
Cement
152,224.2
Lumber
101,354.1
Scrap
93,873.9
All Other
177,496.8
Total
2,774,572.6

Lumber
4%
Cement
6%
Edible Oils,
Flour
6%
Refined
Petroleum
7%

Scrap
3%

All Other
6%

Warehouse
26%
Sand
Ag
Gravel
Products Stone
17%
25%

In 2012, 8.2 billion tons of freight were shipped nationally in 2012. Thirty five percent of that, nearly 2.8
billion tons, either originated or terminated by truck on the GNC in that same year. More than a quarter of
the tonnage consisted of goods that were either inbound to or distributed from warehouse facilities. The
sand, gravel, and stone commodity group, important to the construction industry, was the second most
important commodity, with 693 million tons moving to or from locations on the Corridor. Sand is also
important to the oil extraction industry. This represented another quarter of the truck tonnage. The
Agricultural products category, including grain, was also a prominent commodity moved by truck on the
Corridor.

Rail Transportation
Freight rail transportation also makes an important contribution to the economy of the Northern Tier and
GNC states. In 2012, the U.S. railroads transported 1.9 billion tons of freight. In that same period, the
GNC originated or terminated 722 million tons of freight, 38 percent of the nation’s total rail volume.
Exhibit 14 shows the breakdown of rail traffic by commodity.
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Exhibit 14: Top GNC Commodities - Rail
Commodity
Tons (000s)
Ores
154,569.6
Agricultural Products
121,747.3
Coal
106,196.9
Freight of All Kinds (FAK)
65,476.6
Chemicals/Fertilizers
52,351.8
Edible Oils, Flour
43,972.2
Sand Gravel Stone
38,641.1
Refined Petroleum
21,975.6
Scrap
17,982.3
Iron Products
17,758.4
Crude Oil
14,790.6
Lumber
14,708.9
All Other
51,972.0
Total
722,143.2

Oil
Iron Products 2%
3%
Scrap
3%
Refined
Petroleum
3%
Sand Gravel
Stone
5%
Edible Oils,
Flour
6%
Chemicals/
Fertilizers
7%
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Lumber
2%
All Other
7%

Ores
21%

Agricultural
Products
17%
FAK
9%

Coal
15%

Metallic ores is the leading commodity group moved by rail on the Corridor, with 155 million tons
shipped in 2012. Agricultural products accounted for 122 million tons of rail freight in 2012, followed by
coal at 106 million tons. Freight All Kinds (FAK), which moves in intermodal trains, represented 9
percent of the GNC traffic, or 65 million tons.
Exhibit 15 shows the truck and rail shares for each commodity.
Exhibit 15: GNC Land Transportation Modal Shares
Commodity
Agricultural Products
Forest Products
Fish & marine Products
Ores
Coal
Crude Oil
Sand Gravel Stone
Munitions
Edible Oils, Flour
Tobacco
Textiles
Clothing
Lumber
Furniture
Pulp and Paper
Printed Matter
Chemicals/Fertilizers
Refined Petroleum
Plastics
Leather
Cement

Truck
79.2%
91.6%
98.3%
0.9%
5.1%
0.5%
94.7%
79.6%
80.0%
99.8%
92.8%
45.7%
87.3%
88.8%
62.4%
92.0%
34.8%
89.7%
93.1%
99.4%
92.1%

Rail
20.8%
6.9%
1.5%
99.1%
94.9%
99.5%
5.3%
20.4%
20.0%
0.2%
7.2%
54.3%
12.7%
11.2%
37.6%
8.0%
65.2%
10.3%
6.9%
0.6%
7.9%

DRAFT

Commodity

Truck

Rail

Iron Products
Fabricated Metal
Machinery
Electric Equipment
Autos
Supplies
Manufactured Products
Scrap
Miscellaneous Freight
Empty Equipment
Mail and Express
Freight Forwarder
Shipper Association
FAK
Small Package Freight
Hazardous Waste
Warehouse
All Commodities

59.9%
96.2%
93.5%
93.2%
59.8%
96.9%
86.6%
83.9%
2.3%
0.0%
0.0%
0.0%
0.0%
0.4%
0.0%
0.0%
100.0%
79.3%

40.1%
3.8%
6.5%
6.8%
40.2%
3.1%
13.4%
16.1%
97.7%
100.0%
100.0%
100.0%
100.0%
99.6%
100.0%
100.0%
0.0%
20.7%

Rail is typically more prominent in the heavier loading bulk commodities, such as ores, coal, and crude
oil, as well as the intermodal commodities. Truck is more prominent in the lighter loading products.
Trucking does have a significant role in some bulk commodities such as sand, gravel, and stone. This
occurs because of shorter-haul shipments where rail has less, if any, cost advantage.
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Ports and Marine
As described in Tech Memo #1, the GNC also has extensive marine facilities, including ports of the
Pacific Northwest and the Great Lakes. The ports are connected to inland consumers and producers by the
GNC highway and rail networks.
Exhibit 16: Major U.S. Ports - Value of Trade
Dollars
Port
(Millions)
Los Angeles
$285,442
New York/New Jersey
$201,429
Houston
$168,338
Long Beach
$109,304
Savannah
$70,934
Hampton Roads
$66,946
Charleston
$65,140
New Orleans
$58,797
Baltimore
$52,592
Tacoma
$48,610
Oakland
$47,372
Port Arthur
$37,187
Seattle
$28,541
Port Everglades
$25,367
Corpus Christi
$25,130

Exhibit 17: Major U.S. Container Ports
Port
Los Angeles
Long Beach
New York/New Jersey
Savannah
Oakland
Hampton Roads
Houston
Tacoma
Charleston
Seattle
Honolulu (FY)
Port Everglades (FY)
Jacksonville (a) (FY)
Miami (FY)
Anchorage

TEUs
7,868,572
6,730,573
5,467,345
3,034,010
2,346,460
2,223,532
1,950,071
1,886,678
1,601,366
1,574,994
1,078,341
927,544
926,810
901,454
739,628
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The PNW ports provide the most favorable access to the northern Pacific Rim. Pacific transit time to
China is one day less than the Port of Oakland and one to two days less than the San Pedro Bay ports.1 As
shown in Exhibit 16. In 2013, 85 million metric tons of cargo with a value of $111 billion moved through
the GNC ports. The Ports of Seattle, Tacoma, and Portland ranked in the top 25 U.S. ports in tonnage
handled, while the Port of Tacoma ranked 10th, and the Port of Seattle ranked 13th in cargo value, with
$48 billion and $28 billion of cargo moving through each, respectively.
Exhibit 17 shows the importance of the GNC ports system in international container shipping. The Port
of Tacoma transferred 1.9 million TEUs in 2013, ranking eighth in the U.S. The Port of Seattle moved 1.6
million TEUs, the 10th largest port in the U.S.2

Chapter 3: Impact of GNC Freight Transportation
The preceding chapter described the significant role that freight transportation plays on the Corridor. In
this chapter, the impacts of freight transportation on the GNC state economies will be identified. Nearly
all goods produced on the Corridor are consumed elsewhere, either at other locations on the Corridor,
other locations in the U.S., or overseas markets. Consequently, the products need to be transported from
1
2

PNW Gateway White Paper, Washington Public Ports Association, May 29, 2014, Page 1.
American Association of Port Authorities, http://www.aapa-ports.org/Industry/content.cfm?ItemNumber=900
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the Corridor farm, factory, mine, or other production facility to the consumption point. Similarly, goods
that are consumed by residents living on the Corridor or that are processed by industries on the Corridor
need to be shipped to the Corridor locations.

Economic Impact of GNC Freight Transportation
One way to measure the influence of freight transportation on the economies on a corridor is to quantify
the contribution that relevant economic activity on the corridor makes to the overall economy of each
state. To estimate the economic impact of the GNC in each state, employment in freight transportation
dependent industries in the counties that define the Corridor was measured against the employment of
comparable industries in each state. The economic impact of freight transportation on the Corridor was
assumed to be proportional to the share of the employment of the Corridor counties in each state.
Exhibit 18 displays the impact freight transportation has on the economies of the GNC states. The table
shows the total GSP, the GSP attributable to industries relying on freight transportation, the influence of
freight transportation on the GNC, the percent of the freight dependent economy affected by the GNC,
and the percent of the total economy for each state.
Exhibit 18: Economic Impact of the GNC Corridor ($Millions)
Freight
GNC Freight
Transportation Transportation
State
Total GSP
Dependent
Economic
GSP
Impact
$58,230
$24,708
$2,854
Idaho
$704,137
$258,726
$163,387
Illinois
$298,273
$117,235
$92,342
Minnesota
$42,139
$17,591
$3,831
Montana
$49,509
$28,133
$20,394
North Dakota
$210,243
$102,916
$67,268
Oregon
$390,918
$139,808
$136,898
Washington
$272,086
$111,987
$10,742
Wisconsin
$2,025,535
$801,104
$497,715
All GNC States
DRAFT

Percent of
Freight
Dependent
GSP
11.6%
63.2%
78.8%
21.8%
72.5%
65.4%
97.9%
9.6%
62.1%

Percent of
Total GSP
4.9%
23.2%
31.0%
9.1%
41.2%
32.0%
35.0%
3.9%
24.6%

Freight transportation on the Corridor has an estimated impact of approximately $500 billion on the
combined economies of the GNC states. This impact represents 62 percent of the entire freight dependent
economies of the Northern Tier states and one-quarter of the total $2 trillion GSP for those states.
GNC has the greatest impact on Illinois, with $164 billion of the state’s GSP contributed by freight
dependent industries in counties on the Corridor. Second is Washington, with $137 billion attributable to
GNC freight transportation. Both states have significant economic centers located on the Corridor,
Chicago in the case of Illinois and Seattle/Tacoma in the case of Washington.
Sixty two percent of the freight dependent economy of the eight GNC states is driven by the GNC.
Because of the extensive employment in freight dependent industries on the Corridor in Washington,
Minnesota, and North Dakota, freight transportation has the greatest significant influence on the
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economies. Ninety-eight percent of Washington’s freight transportation dependent economic activity is
located on the GNC. Freight dependent industries on the Corridor in Minnesota represent 79 percent of
the total freight dependent economy in the state. In North Dakota, 72 percent of the freight dependent
economy is influenced by the GNC.
In terms of share of the total economy, the GNC affects 41 percent of the North Dakota economy.
Washington and Oregon follow, with the GNC affecting 35 percent and 32 percent of the two economies,
respectively. Minnesota ranks a close fourth, with 31 percent of its economy influenced by the Corridor.
The impacts presented may be conservative. In many of the GNC states, the Corridor hinterland may
extend well beyond the counties falling within the 20-mile band used in this analysis, with far distant
transportation service providers accessing the Corridor.

Environmental Considerations on the GNC Corridor
While freight transportation contributes significantly to economic growth and development, it also affects
the environment. Increased energy consumption; emissions; noise; water pollution; accidents; and
disturbances to historic lands, habitats, and other land uses are byproducts of moving goods in any
corridor. The GNC and surrounding region are particularly sensitive to air, water, and noise pollution due
to the rural nature. National parks and forests and state parks and forests encompass large areas on the
Corridor region.3 The GNC states have over 129 million acres of forested land. National parks make up
4.5 million acres, with the Corridor passing through Glacier National Park.4 Historic sites are also
predominant throughout the GNC region. The Corridor is in the proximity of numerous Native American
tribes. More than 100 tribal nations are located in the eight Corridor states.
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Land Transportation
The principal environmental threats posed by trucking are air pollution and noise. The degree of pollution
depends on the type and age of vehicles as much as the volume of vehicle traffic. Trucks are also a
significant source of road noise. While smaller trucks produce less noise than larger vehicles, the multiple
smaller trucks required to move a given volume of freight produces the same noise as an equivalent
number of higher capacity trucks.
Besides pollution, trucking increases opportunities for accidents. It also disrupts land uses adjacent to a
right-of-way with the extent affected by local conditions.
Trains can also adversely affect the environment, although, in most instances, to a lesser degree than
trucks. Locomotives produce emissions; however, the technology that powers locomotives, which uses
diesel fuel to drive electric generators to power the movement of a train, is much more efficient than an
internal combustion engine found in trucks. Trains also produce noise. However, the noise nuisance of
trains is considered to be less than trucks, as railroad noise is intermittent.

3
4

www.Statmaster.com
U.S. Census Bureau, Statistical Abstract of the United States, 2012p.772
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Rail accidents are much less frequent than highway accidents. Other than at-grade crossings, trains do not
share rights-of-way with other types of vehicles. Train operations are also highly controlled, managed by
sophisticated technologies to ensure safe operations.
Land transportation systems cause habitat fragmentation by dividing habitats into smaller areas and
creating disruption. Transportation rights-of-way cause direct disruption by replacing habitats with rightsof-way. Transportation rights-of-way also affect adjacent lands through chemical, noise, or light
pollution. Third, they create barriers separating functional areas. Finally, transportation activity can lead
to direct collisions with animals.

Ports and Water Transportation
Like the landside modes, water transportation also has adverse effects on the environment. Ocean water is
routinely contaminated by discharges of oily bilge and ballast water from ships, as well as by the
dumping of non-biodegradable solid waste. Accidental spills also occur, dumping oil, toxic chemicals,
other cargo, or fuels at ports or while under way. Ships also contribute to air emissions from their power
plants. Channel construction and management can contribute to ecological harm.

GNC Land Transportation - Benefits of Rail Transportation
Chapter 3 highlighted the importance of motor carrier transportation to the economy of the Corridor.
Truck transportation moves the preponderance of freight on the GNC accounting for 63 percent of the
inbound tonnage, 59 percent of the outbound tonnage, and 80 percent of the tonnage that moves internally
on the Corridor. The negative economic externalities of trucking, however, are more significant than its
modal competition.
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Rail transportation is not suitable for all shipments. However, for those shipments in which it is
competitive with truck, rail transportation demonstrates its greater public benefits. To evaluate the
benefits of freight rail transportation on the GNC, the consultant team adapted a methodology it has
developed that follows the guidance provided by the USDOT to evaluate the public merits of investment
in rail transportation infrastructure. The methodology has been systematized in a proprietary model
known as PRISM™5 that estimates the public benefits of the investment. A second module of the model
measures economic impacts such as employment and regional product.6
The methodology is principally used to measure the benefits of transportation improvements. To
accomplish that purpose, it compares conditions attributable to the investment to conditions with “nobuild.” As such, the methodology is a marginal analysis, measuring incremental changes to the
environment, energy consumption, safety, the transportation system, and competitiveness attributable to
the improvement. These are monetized and weighed against the invested capital in the form of a ratio

5

Parsons Brinckerhoff’s PRIoritization Simulation Model. PRISM has been approved by USDOT to support grant
applications. https://prism.pbworld.net/pbcms/web/prism
6

Economists distinguish between benefits and economic impacts. Examples of benefits include reduced atmospheric
emissions (environmental), reduced fuel consumption (energy), reduced accidents (safety), reduced highway
maintenance costs (transportation system), and reduced transportation costs (economic competiveness).
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(benefit-cost analysis) or by netting the stream of benefits against the capital costs (net present value
analysis, internal rate of return analysis).
New investment, however, is not being evaluated in this case. Instead the methodology has been adapted
to measure the rail-related benefits associated with the part of the existing rail traffic that is assumed to
have truck as a competitive option. Viewed another way, the impacts of existing rail traffic that could
easily revert to truck if GNC rail performance declined are being analyzed.
The following steps were used:
1. Using 2012 Transearch data, identified carload rail and intermodal tonnage that originated or
terminated on the GNC and moved on the Corridor
2. Identified the existing rail movements that would be susceptible to transportation by truck
without rail service on the Corridor
3. Estimated the rail mileage and truck mileages, both on and off the Corridor, of the
movements that were susceptible to truck transportation
4. Estimated potential nationwide impacts of the truck competitive traffic using GNC rail
service

Identifying the Relevant Rail Traffic
The movements under consideration are those that move over some segment or the entire Corridor.
Movements, principally those at GNC endpoints, excluded from the analysis if their direction suggested
that they would not travel over the Corridor. For example, traffic originating in the Chicago BEA destined
for the East Coast was eliminated from consideration. As another example, a movement from Southern
California terminating in the Portland BEA was eliminated.
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Determining the Universe of Truck Competitive Traffic
Currently on Rail
Truck transportation is not competitive for all traffic on the GNC. In general, the comparative economics
of rail and truck transportation are such that rail transportation has a competitive advantage over motor
carriers for longer distance movements. The higher origin gathering and destination distribution costs of
rail transportation require longer lengths of haul to break even with truck transportation, which has lower
terminal costs but higher line-haul costs. Other considerations such as value of the product, shipment size,
frequency of service, reliability of service, customer loading and unloading capabilities, to name a few,
also affect the mode choice decision.
Given the amount and level of detail of information that would need to be collected to consider all the
decision criteria and the level of analysis required, identifying the traffic that would be a candidate for
diversion was based on distance. Any rail traffic originating or terminating on the Corridor with a length
of haul below those listed below was considered to be truck competitive.
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Commodity
11 Coal
13 Oil
24 Lumber
29 Petroleum Products
32 Non-Metallic Minerals
All Other

Mileage
500
100
700
200
500
1,000

The origins and destinations of traffic data were at the BEA geographic level. Consequently, the mileages
used to determine movement distances were approximations based on the centroid of economic activity in
each BEA.7

Calculating Rail and Truck Mileage and Ton-Mileage
Benefits can be attributable to either reductions in vehicle miles or reductions in ton-miles. Numbers of
accidents, for example, are related to vehicle miles; fuel consumption, on the other hand, is a function of
gross ton miles. Consequently, both vehicle miles and ton miles of the potentially truck competitive
traffic were calculated.
Much of the rail traffic that moves on the GNC either originates or terminates at locations other than on
the Corridor. Consequently, the impacts of diverting freight from one mode to another would not only
affect the GNC region, but also other areas of North America through which the freight passes. Mileages
of movements were based on the ultimate origins and ultimate destinations, with vehicle miles and ton
miles calculated accordingly.
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Estimating the Benefits of Rail Transportation
The comparisons of rail and truck transportation were made across several categories of impact as
stipulated by USDOT in its guidance.8 These are outlined below and will be discussed further:






7
8

State of Good Repair
o Avoided Pavement Damage - Urban
o Avoided Pavement Damage - Rural
Economic Competitiveness
o Customer Cost Savings
Livability
o Avoided Highway Delay
Sustainability
o Reduced Fuel Consumption
o Avoided NOx
o Avoided Particulate Matter (PM)
o Avoided Volatile Organic Compounds (VOC)

BEA to BEA mileages were provided by IHS Global Insight.
USDOT, “TIGER BCA Guidance” and “TIGER BCA Resource Guide,” http://www.dot.gov/tiger/guidance
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o
Safety
o
o
o

Avoided CO2
Avoided Fatalities
Avoided Injuries
Avoided Damages

Benefits were calculated on a nationwide basis, as a majority of the rail traffic either originates or
terminates off the Corridor. Thus, the off-Corridor segments share in the benefits. Moreover, the
Transearch data did not identify on-Corridor and off-Corridor mileages.

Benefits of GNC Rail Transportation -2012
Truck Competitive Traffic Summary-Year 2012
Exhibit 19 summarizes the 2012 volume of rail traffic, by movement category and traffic type, that could
feasibly move by truck due to trip distances. Described differently, the volumes represent avoided truck
traffic due to rail-service on the GNC.
Exhibit 19: 2012 GNC Truck Competitive Rail Traffic
Carload

Intermodal

Total
GNC Tons
84,116,939

Avoided
Truck
Tons
25,701,004

Avoided
Trucks
1,485,607

Inbound

72,026,059

19,378,745

Internal

125,214,052
281,357,050

Outbound

Percent
30.60%

Total
GNC
Tons
5,324,999

Avoided
Truck
Tons
1,445,627

Avoided
Trucks
83,562

Percent
27.10%

1,120,159

26.90%

2,934,786

266,514

15,405

9.10%

85,124,733

4,920,505

68.00%

15,334,316

4,150,029

239,886

27.10%

130,204,482

7,526,271

46.30%

23,594,102

5,862,170

338,854

24.80%
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In 2012, 130 million tons (approximately 7.5 million trucks) of GNC carload traffic could have been
competitively handled by motor carriers based on the length of haul criteria. Three hundred forty
thousand intermodal GNC rail units intermodal tons were found to be truck competitive.
With respect to the traffic categories, the low attractiveness of truck transportation for shipping crude oil,
petroleum products, and lumber and their significance to outbound traffic affect the diversion potential of
outbound carload traffic. Coal, the largest inbound commodity, also has limited diversion potential, which
affects the diversion of inbound traffic.
Intermodal traffic is less truck competitive because of its longer trip distances. This is particularly evident
in the inbound diversion potential, which was far less than the other categories. This can be attributed to
the longer lengths of haul of the inbound traffic, as it includes a significant volume of containers destined
for Seattle that originated in the East.
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Exhibit 20 presents the combined on-Corridor and off-Corridor modal impacts of GNC truck competitive
traffic moving by rail. More than 41 billion ton miles of truck traffic was handled as rail carload traffic in
2012. This is equivalent to eliminating 2.7 billion truck miles from the nation’s roadways.
Exhibit 20: 2012 GNC Truck Competitive Rail Traffic - Ton Miles
Ton Mile Impact (Millions)
Rail Ton Mile Impact
Truck Ton Mile Impact
Rail Circuity
(Increase)
(Avoided)
Carload Rail
Intermodal
To Carload Rail
To Intermodal
Carload Intermodal
Outbound
19,489
709
16,279
609
120%
116%
Inbound
10,486
193
8,813
166
119%
116%
Internal
17,414
1,142
16,203
1,011
107%
113%
47,389
2,044
41,295
1,786
115%
114%

Although traffic internal to the Corridor represented the largest volume of divertible carload tonnage, as
shown earlier in Exhibit 19, outbound carload traffic represented the largest number of ton miles due to
longer lengths of haul attributable to the off-Corridor segment of the move.
The decrease in truck ton miles does not equal the increased rail ton miles. Rail routes connecting two
locations are typically longer (more circuitous) than highway routes between the same two locations.
Consequently, rail traffic incurs more mileage than truck traffic between the same origin-destination pair.
Exhibit 20 displays the average circuity of the rail carload and intermodal movements. Rail circuity
averages 115 percent for carload traffic and 114 percent for intermodal traffic.
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Exhibit 21 presents the impact in truck miles. GNC rail service reduced truck traffic on roadways across
the nation by nearly 2.5 billion truck miles in 2012 with 2.4 billion stemming from carload traffic that
avoided the highways.
Exhibit 21: Nationwide Avoided Truck Miles - 2012
Avoided Truck Miles (Millions)
Carload Rail
Intermodal
Total
Outbound
941.0
35.2
976.2
Inbound
509.4
9.6
519.0
Internal
936.6
58.4
995.0
2,387.0
103.3
2,490.3

Truck Competitive Traffic Summary-Year 2035
Traffic projections were developed for 2035 to assess the future impacts of rail service on the Corridor.
Commodity and region specific growth factors drawn from the Freight Analysis Framework database
were used as a basis for the forecasts. The FAF growth factors were validated against future trends
identified in Tech Memo #3, specifically, the following trends:
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Increase in U.S. manufacturing: Several factors contribute, such as energy self-sufficiency
lowering manufacturing costs and supply chain optimization leading to growth of manufacturing
to the U.S.



Overall increase in intermodal transportation: Tighter regulations and changing demographics
continue producing over the road driver shortages.



Increase in domestic intermodal transportation: Issues include driver shortages, dedicated and
private fleets locking up capacity, trucking companies adopting regional business models focused
on dedicated relationships vs. scattering trucks, and improved railroad short haul efficiencies
expanding domestic intermodal.



Near-term increase in Bakken CBR shipments: Continued energy exploration would drive
growth in fracking states.

The total GNC tonnage and the component diverted from truck are shown in Exhibit 22.
Exhibit 22: 2035 GNC Truck Competitive Rail Traffic - Tons
Carload

Outbound

Total
GNC Tons
218,049,919

Avoided
Truck
Tons
60,616,055

Intermodal
Avoided
Trucks
3,503,818

Percent
27.8%

Total
GNC
Tons
9,878,015

Avoided
Truck
Tons
2,062,828

Avoided
Trucks
119,239

Percent
20.9%
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Inbound

134,744,617

36,271,816

2,096,637

26.9%

4,832,272

436,982

25,259

9.0%

Internal

302,836,997

172,873,827

9,992,707

57.1%

33,010,973

7,068,804

408,601

21.4%

655,631,533

269,761,697

15,593,162

41.1%

47,721,260

9,568,615

553,099

20.1%

In 2035, GNC rail traffic is projected to include 270 million tons of carload traffic and 10 million tons of
intermodal traffic considered to be truck competitive. This represents 41 percent and 20 percent of the
carload and intermodal traffic, respectively.
Exhibit 23 translates the truck competitive tonnage to ton miles. The projected truck competitive carload
traffic will produce 118.2 billion rail ton miles in 2035. The truck competitive intermodal traffic will
amount to 3.3 billion ton miles. If that traffic were to move over the highway, it would generate 102.5
billion tons of truck traffic and 2.9 billion ton miles of truck traffic.
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Exhibit 23: 2035 GNC Truck Competitive Rail Traffic - Ton Miles
Ton Mile Impact - (Millions)
Rail Ton Mile Impact
Truck Ton Mile Impact
(Increase)
(Avoided)
Carload Rail Intermodal
To Carload Rail
To Intermodal
Outbound
47,431
1,126
39,565
958
Inbound
15,902
193
13,345
166
Internal
54,842
2,029
49,559
1,788
118,176
3,347
102,469
2,912

Rail Circuity
Carload
120%
119%
111%
115%

Exhibit 24 presents the impact in truck miles. GNC rail service is expected to reduce truck traffic on
roadways across the nation by nearly 6.1 billion truck miles in 2035 with 5.9 billion stemming from
carload traffic that avoided the highways.
Exhibit 24: Nationwide Avoided Miles - 2035
Avoided Truck Miles - (Millions)
Carload Rail
Intermodal
Total
Outbound
2,287.0
55.4
2,342.4
Inbound
771.4
9.6
781.0
Internal
2,864.7
103.4
2,968.1
5,923.1
168.3
6,091.4
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Public Benefit of Freight Rail in the GNC
As estimated from the traffic analysis, rail service on the GNC potentially eliminated 42.9 billion ton
miles of truck traffic, or 2.5 billion truck VMT, from the U.S. highway system. The volume expands
almost three-fold in 2035. The benefits associated with this level of truck traffic in each of the five
categories are described below.
State of Good Repair
In its TIGER guidance, the U.S. DOT recognizes avoided pavement damage as an important measure of
the value of state of good repair. Avoided truck traffic leads to decreased pavement damage and pavement
damage repair costs.
To estimate the pavement cost reduction benefits, avoided urban truck trips and rural truck trips needed to
be treated separately because of differing costs of maintaining pavement to a state of good repair. The
GNC analysis assumed that truck vehicle miles were split, with 18 percent on urban highways and 82
percent on rural roadways. The splits were based on estimated urban and rural highway use by the freight
that could be diverted. Estimated avoided maintenance cost is based on highway maintenance cost per
vehicle mile of $0.553 for urban areas and $0.172 per vehicle mile for rural areas based on the Federal
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Intermodal
118%
116%
113%
115%

Highway Administration.9 This assumes the use of 80 kip 5-axle combination units. (A kip is a unit of
mass, equal to 1,000 lbs., i.e., one-half of a short ton, and is used as a unit of deadweight to compute
shipping charges.)
Exhibit 25 presents the estimated reduction in highway maintenance costs by eliminating the truck
competitive traffic from the roadways for 2012 and 2035.
Exhibit 25: State of Good Repair Nationwide Savings
Urban Truck VMT Avoided
Value of Avoided Pavement Damage per Urban VMT
Value of Avoided Pavement Damage-Urban
Rural Truck VMT Avoided
Value of Avoided Pavement Damage per Rural VMT
Value of Avoided Pavement Damage-Rural
Total Value of Avoided Pavement Damage

2012
2035
448,254,581 1,096,455,063
$0.553
$0.553
$237,734,881
$589,902,999
2,042,048,645 4,994,961,954
$0.172
$0.172
$336,668,148
$835,390,877
$574,403,029 $1,425,293,875

Rail service on the GNC avoided $574 million of pavement damage in 2012. Annual savings are expected
to reach $1.4 billion in 2035. In 2012, the monetized benefit of avoiding urban and rural damage was
$238 million and $337 million, respectively, reaching $590 million and $835 million.
Economic Competiveness
For the purpose of a benefits analysis, one measure of improvement in economic competiveness is
reduction in customer costs. Exhibit 26 shows the estimated decease in customer costs based on the
estimated traffic diverted in 2012 and projected for 2035.
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Exhibit 26: Economic Competiveness Nationwide Savings - Carload
2012
2035
Truck Ton Miles Avoided
41,773,203,326 102,469,243,936
Customer Cost per Ton Mile - Truck
$0.100
$0.100
Truck Cost Avoided
$4,177,320,333 $10,246,924,394
Rail Ton Miles Increased
47,389,549,149 118,175,596,919
Customer Cost per Ton Mile - Rail
$0.031
$0.031
Rail Cost Increase
$1,483,292,888
$3,698,896,184
Customer Cost Savings

$2,694,027,444

$6,548,028,210

The estimated cost reductions are based on rate information drawn from a recent survey of trucking
companies.10 The carload rail rate was based on 2012 BNSF freight revenues and revenue ton-miles
9

Federal Highway Administration, Addendum to the 2007 Federal Highway Cost Allocation Study, Table 13.
(http://www.fhwa.dot.gov/policy/hcas/addendum.htm).
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drawn from the BNSF R-1 report filed with the Surface Transportation Board. 11 The estimated cost
savings for 2012 are $2.6 billion, with savings of $6.5 billion expected in 2035.
Truck rates for intermodal competitive traffic and intermodal rail rates were calculated from information
provided in an assessment of the public benefits associated with investing BNSF’s Transcon Corridor.12
GNC intermodal shippers saved $46 million in 2012, expected to reach $74 million in 2035.
Exhibit 27: Economic Competiveness Nationwide Savings - Intermodal
2012
2035
Truck Ton Miles Avoided
1,786,450,518
2,912,270,455
Customer Cost per Ton Mile - Truck
$0.12
$0.12
Truck Cost Avoided
$212,721,854
$346,779,025
Rail Ton Miles Increased
2,043,047,986
3,347,463,264
Customer Cost per Ton Mile - Rail
$0.08
$0.08
Rail Cost Increase
$166,514,316
$272,827,931
Customer Cost Savings

$46,207,538

$73,951,094

Livability
The third category is livability, which USDOT defines as reduced congestion. The following two exhibits
provide different yet complementary perspectives on existing congestion and its costs.13 Congestion costs
shown in the two exhibits are represented by the increase in operating expense to the trucking industry
attributable to congestion related delays.
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10

Transcore, 3rd Annual DAT Carrier Benchmark Survey, First Quarter, 2013
BNSF Railway Company Class I Railroad Annual Report for the Year Ending December 31, 2012
12
BNSF Railway, Public Benefits of Private Investment in the BNSF Transcon Corridor, April, 2012
13
ATRI, Cost of Congestion to the Trucking Industry, April, 2014
11
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Exhibit 28 presents each state’s share of national congestion costs. States in the center of the GNC -Idaho, Montana, and North Dakota -- bear a very small share of national congestion costs. Shares of these
states are some of the lowest in the country. On the other hand, trucking delays in Illinois are a major
contributor to the nation’s congestion cost, as are delays Minnesota and Washington, although somewhat
less so.
Exhibit 28: State Shares of National Congestion Costs
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Exhibit 29 offers a different, but similar, perspective on congestion, presenting it in terms of costs per
mile. The map shows that large areas of little congestion dominate the Corridor particularly between
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Minneapolis and Seattle. The larger metropolitan areas, and to some extent the smaller cities, and major
metropolitan arterials incur the greater costs.

Exhibit 29: Cost of Congestion per Mile
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To determine the impact that rail service has had on reducing congestion, the truck competitive traffic
flows were mapped on the highway network using a proprietary network model. As with calculating
mileages for origin-destination pairs to determine truck and rail trip lengths, assigning truck flows
required identifying a centroid location for each BEA. Appendix 2 describes the methodology.
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Exhibit 30 shows the distribution of average daily truck trips for the truck competitive traffic. The truck
traffic flows are heavily concentrated in those areas that suffer the most congestion. Both the more
populated eastern and western ends of the Corridor benefit most from the rail service.

Exhibit 30: Truck Competitive Traffic Highway Flows - 2012
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USDOT benefit-cost guidance provides a methodology to quantify the impacts of reduced congestion. To
estimate the impacts of reducing truck traffic, reductions in hours of highway delay nationwide were
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estimated using an average number of hours of delay per VMT in urban areas. The delay parameter,
0.0012 hours per VMT, was drawn from a study prepared by the Texas Transportation Institute in 2012.14
To calculate the number of urban VMTs, the same assumption of the percent of VMTs generated in urban
areas as that for the State of Good Repair analysis was used. The value of each hour of delay is $18.90.15
Exhibit 31 describes the benefits associated with reducing congestion.
Exhibit 31: Value of Avoided Delays
Avoided Hours of Urban Hwy
Delay
Value of Hour of Time Savings
Value of Avoided Hwy Delay

2012
2,913,655

2035
7,126,958

$18.90
$55,068,075

$18.90
$134,699,504

Sustainability
The sustainability category comprises two elements: reduced fuel consumption and reduced emissions.
The latter includes the following:





Avoided NOx
Avoided Particulate Matter (PM)
Avoided Volatile Organic Compounds (VOC)
Avoided CO2
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Reduced Fuel Consumption
Motor carrier fuel consumption rates were derived from the U.S. Energy Information Administration
(EIA), which provides estimates of fuel efficiency through 2040. The rates are tabulated by the EIA in
“Transportation Sector Key Indicators and Delivered Energy Consumption.”16 "Freight truck” energy
efficiency was used to calculate avoided truck fuel consumption based on the reduced VMTs. Freight
truck fuel use was 6.69 vehicle miles per gallon in 2012 and projected to be 7.76 vehicle miles per gallon
in 2035. A rail fuel consumption rate of 478 ton miles per gallon developed by the National Waterways
Foundation was used for 2012.17 This increased to 565 ton miles per gallon in 2035 based on projected
railroad fuel efficiency improvements by the EIA.
Fuel Prices
Fuel taxes are considered a pecuniary benefit, or transfer payment. Therefore, they cannot validly be
included in benefit calculations. Federal and state taxes estimated by the EIA are eliminated from the end
user fuel prices. Diesel fuel cost for the 2012 analysis was $2.90 per gallon and 3.34 per gallon for the
14

Texas Transportation Institute, “Urban Mobility Report,” 2012
USDOT, “Benefit-Cost Analysis for TIGER Grant Applications” website, http://www.dot.gov/tiger/guidance
16
Energy Information Administration. Annual Energy Outlook 2014. Components of Selected Petroleum Product
Prices, United States, Reference case. [Microsoft Excel] (http://www.eia.gov/oiaf/aeo/tablebrowser/)
15

17

National Waterways Foundation, A Modal Comparison of Domestic Freight Transportation Effects on the
General Public: 2001-2009, February 2012.
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2035 determination of benefits. No allowance was made for wholesale purchases typically made by the
railroads.
Emissions
Four forms of emissions have been included in the analysis: nitrogen oxides, particulate matter, volatile
compounds, and carbon dioxide.
Emission Rates
Emission rates for trucks were developed using the EPA MOVES model for long-haul Long Combination
Vehicles (LCV) operating at a speed of 55 miles per hour. Exhibit 32 displays the emissions rates.
Exhibit 32: Truck Emissions Rates (Grams per VMT)
Emissions Type
NOX
PM10
VOCs

2012
6.223
0.432
0.259

2035
1.332
0.045
0.039

Rail emissions of NOX, PM10, and VOCs were estimated based on the U.S. EPA Emissions Factors for
Locomotives.18 The 2035 rail emissions rates reflect the assumption that the rail locomotives will be able
to attain the same level of emissions improvement as trucks by 2035. Rail emissions rates for NOX, PM10,
and VOCs are shown in Exhibit 33.
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The rate of carbon dioxide emissions for both rail and truck was 22.2 pounds per gallon.19
Exhibit 33: Rail Emissions Rates (Grams per Gallon)
Emissions Type

2012

2035

NOX

129

37

PM10

6.7

1.5

VOCs

6.0

1.4

Value of Emissions
The values emissions were sourced from the 2014 TIGER Benefit-Cost Analysis (BCA) resource guide
published by USDOT. The values for non-greenhouse gas are shown in Exhibit 34.

Exhibit 34: Non-CO2 Emissions Costs (2013$ per Metric Ton)
Emissions Type
Cost Per Ton
NOX
$7,877
PM10
$3,584
18
19

http://www.epa.gov/nonroad/locomotv/420f09025.pdf
U.S. EPA, Emission Facts: Calculating Emissions Greenhouse Gases, February 2005.
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VOCs

$1,999

The cost per ton of carbon emissions varies in real dollars. The value for 2013 is $39.00, increasing to
$62.00 in 2035.

Exhibit 35 presents the sustainability savings. The availability of GNC rail service led to nationwide
sustainability savings of $903 million in 2012. The savings consists of $780 million in fuel consumption
and $123 million in avoided emissions. In 2035, the nationwide savings attributable to the GNC rail
service increases to $2.2 billion, $1.8 billion in fuel savings, and $400 million in sustainability benefits.
Exhibit 35: Sustainability Nationwide Savings
Fuel Consumption (gallons) avoided
NOX metric tons avoided
PM metric tons avoided
VOC metric tons avoided
CO2 metric tons avoided

2012
268,827,159
2,156
384
23
2,707,022

2035
569,891,357
2,175
124
43
5,738,664

$2.90
$7,877
$3,584
$1,999
$39

$3.34
$7,877
$3,584
$1,999
$62
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Value per gallon of Fuel Consumption avoided
Value per ton of NOX avoided
Value per ton of PM avoided
Value per ton of VOC avoided
Value per ton of CO2 avoided
Value of Fuel Consumption avoided
Value of NOX avoided
Value of PM avoided
Value of VOC avoided
Value of CO2 avoided

$779,598,762 $1,850,770,346
$16,982,567
$16,653,980
$1,376,480
$432,142
$46,205
$84,016
$105,573,876
$345,952,497

Total Sustainability Savings

$903,577,891 $2,213,892,981

Safety
Rail is a relatively safe mode of transportation with a lower rate of injuries and fatalities than trucking.
According to a study for the National Waterways Foundation, the rate of injuries for trucks is about
0.087534 per million ton-miles, whereas the comparable rate for rail is 0.005183 per million ton-miles.
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The rate of fatalities per million ton-miles is 0.003829 for trucking and 0.000525 per million ton-miles for
rail. 20
The cost savings that arise from reducing the number of accidents include direct savings (e.g., reduced
personal medical expenses, lost wages, and lower individual insurance premiums), as well as significant
avoided costs to society (e.g., second party medical and litigation fees, emergency response costs,
incident congestion costs, and litigation costs). The value of all such benefits – both direct and societal –
could also be approximated by the cost of service disruptions to other travelers, emergency response costs
to the region, medical costs, litigation costs, vehicle damages, and economic productivity loss due to
worker inactivity. The costs of each injury and each fatality were taken from the 2014 TIGER BenefitCost Analysis (BCA) resource guide published by USDOT.
The safety related savings are presented in Exhibit 36. GNC rail service reduced truck related fatalities
by 164 and truck related injuries by 3,771 in 2012. The reductions in fatalities and injuries are expected to
increase to 403 fatalities and 9,224 injuries in 2035.
Exhibit 36: Safety Nationwide Savings
2012

2035

Fatal Crashes from Rail
Injury Crashes from Rail
Fatal Crashes Avoided from Truck
Injury Crashes Avoided from Truck
Fatal Crashes Avoided
Injury Crashes Avoided
Value per Fatal Crash
Value per Injury Crash
Value of Fatal Crashes Avoided
Value of Injury Crashes Avoided

26
63
256
629
164
403
3,771
9,224
138
339
3,514
8,594
$9,100,000
$9,100,000
$27,600
$27,600
$1,264,044,236 $3,089,015,019
$97,010,054
$237,204,854

Value of All Crashes Avoided

$1,361,372,987 $3,326,219,873
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Summary
The removal of truck competitive GNC rail traffic from the highways produced nationwide public
benefits of $4.8 billion in 2012 as shown in Exhibit 37 based on USDOT recommended procedures for
determining public benefits. The public benefits increase to $11.5 billion in 2035.
Exhibit 37: Summary of Nationwide Public Benefits of GNC Rail Service (2012$)
2012
2035
State of Good Repair
Economic Competitiveness

$574,403,029
$2,740,234,982

20

$1,425,293,875
$6,621,979,305

National Waterways Foundation, A Modal Comparison of Domestic Freight Transportation Effects on the
General Public: 2001-2009, February 2012.
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Livability
Sustainability
Safety

$55,068,075
$903,577,891

$134,699,504
$2,213,892,981

$1,361,372,987

$3,326,219,873

$5,634,658,976 $13,722,087,574

Economic Competiveness Impact of GNC Freight Rail Service
The savings to shippers attributable to the lower cost of rail transportation has an impact on the economy,
affecting employment, economic output, and taxes, as well as GDP. An approach to measuring that
impact using input-output analysis was applied to the shipper savings described earlier. Exhibit 38
outlines the approach to estimating the economic impact.
Exhibit 38: Economic Impact Analysis Flow Chart

Shipper Savings
(dollars)

50%

Shipper Savings
Retained and
Reinvested
(dollars)

25%

25%

Shipper Savings
Passed on to
Consumers
(dollars)

Economic Multipliers
Multiplied to
Economy
(jobs, output,
taxes)
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Shipper Savings
Bottom Line
(dollars)

Economic Multipliers

Multiplied to
Economy
(jobs, output,
taxes)

Economic Output

When rail customers receive reductions in shipping costs, the savings can be treated by the shipper in one
of three ways. First, they could be retained by the shippers themselves and reinvested into their
companies. Second, the savings could be passed on to consumers directly in the form of lower prices.
Finally, the savings could be retained as bottom line profits for the industry.
Parsons Brinckerhoff’s PRISM™ provides for industry-specific allocations of savings. However, for the
purpose of this analysis, and absent further empirical data, the assignment of savings to each category was
the same for all industries. The default allocation in PRISM™ is for 50 percent of the shipper savings to
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be retained and reinvested in the industry, 25 percent of the shipper savings to be passed on to consumers,
and the remaining 25 percent to be retained as bottom line profits.

Shipper Savings Retained and Reinvested
The savings that are retained and reinvested contribute to the economy. PRISM™ allocates savings across
industries using the structure of the relevant economy according to IMPLAN. Input-output multipliers are
applied to estimate output, jobs, and tax impacts.

Shipper Savings to Consumers
PRISM™ assumes, for this analysis, that 25 percent of all shipper savings would be in the form of lower
costs to consumers. Those savings are the equivalent of an after-tax increase in household income and are
treated accordingly using the appropriate input-output algorithms. This produces a set of economic
impacts of output, employment, and state and federal taxes.

Shipper Savings as Bottom Line Profits
It is assumed that the remaining 25 percent of shipper savings are converted to bottom-line profits. The
value of these savings is estimated using the same method described in the Shipper Savings Retained and
Reinvested section. However, these savings are not cascaded throughout the economy, as they are
retained by the industry. While no multiplier effect exists, the savings contribute to the final output
estimate in PRISM™.
The economic impacts capturing the truck competitive traffic moving by rail are presented in Exhibit 39.
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Exhibit 39: National Economic Impact of GNC Rail Service (2013$)
2012 Impacts
Employment
Labor Income
Total Value Added
(job years)
($millions)
($millions)
123,240
$2,170.9
$3,294.9
2035 Impacts
391,266
$6,892.4
$10,460.8

Output
($millions)
$5,637.7
$17,898.7

In 2012, by converting motor carrier traffic to rail, the GNC rail service produced 123,240 person years of
employment with an aggregate income of $2,170.9 million. It also contributed $3.2 billion value added to
the GDP on an increase of $5.6 billion in economic output. The impact increases to 391 thousand person
years of employment with an income of $6.9 billion. The contribution to the GNP is projected to reach
$10.5 billion on output of $17.9 billion.

Chapter 4: Logistics Land Use
Major Logistics Initiatives
Plans are in place to expand or improve three logistics facilities. The improvements are being supported
by recent TIGER applications.
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The Kalispell/FCEDA Rail Park would expand regional intermodal access and provide a facility that
would relocate existing rail-dependent industries, as well as a location for new rail served benefits. The
existing rail line constrains pedestrian connectivity and prohibits the expansion of other businesses
throughout the Core Area of Kalispell. The Rail Park will make possible appropriate industrial
development at a centrally located site. The facility will also improve the connectivity between rail and
highway modes.
The Port of Montana received a TIGER III grant of $10 million in 2009 to complete the inland port,
providing it with the ability to accommodate container unit trains or over dimensional wind energy
components. The Port of Northern Montana is located in Shelby, Montana, about 35 miles south of the
Canadian border. The Port focuses on bulk and break-bulk commodities and serves various types of
transloading, including lumber, palletized, and rail car. Current major commodities are focused on
agricultural and related products.
The Port of Quincy includes the only intermodal terminal in Central Washington. The intermodal
terminal is located on a BNSF Railway mainline and includes over 10,000 feet of track, a container
maintenance facility, and a cleaning facility. The intermodal terminal is an integral component of an
inland port complex that includes nearly one million square feet of warehouse capacity. It also supports
bulk and retail distribution centers. Through a TIGER VI grant application, the Port was seeking to
expand its intermodal terminal.

Future Logistics Development
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Supply Chain Trends
Several supply chain trends are emerging that will affect logistics development on the Corridor.


Agriculture. Agriculture is positioned to have a larger role in the U.S. economy. It can be
expected that the U.S. will narrow its trade deficit by exporting goods that are capital-intensive
and continuing to import goods that are labor-intensive. Agriculture, which is increasingly
capital-intensive, will gain importance as an export. The well-established agricultural sector of
the GNC’s states positions the area to benefit from that trend.



Resource Industries. Resource-dependent industries include both traditional extraction/natural
resource industries and other sectors that require raw inputs such as water or chemicals. The
GNC’s natural resources include oil, ores, lumber, and non-metallic minerals such as sand gravel,
and stone. These industries rely more than other sectors on rail freight. Given the reliance on rail,
eliminating current capacity problems will expand logistics capabilities serving resource
industries.



Retail and Wholesale Trade. The retail sector is witnessing a shift from the traditional silo
perspective that separated e-commerce from brick-and-mortar store operations to a more
comprehensive focus on omni-channel retail sales. The GNC region may be able to build on
assets such as lower cost land, available infrastructure capacity, and proximity to large markets to
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support rapid-fulfillment to other urban areas in the PNW and east end of the Corridor, where
high costs or low reliability make distribution center locations a less attractive option.

Retail and Wholesale Trade as an Opportunity
The GNC is well established in agriculture and resource logistics. Significant volumes of agriculture
products and extracted resources already move on the Corridor. The GNC logistics service providers are
experienced with the infrastructure, processes, and services to respond to supply chain changes in
agriculture and natural resources.
Changes to the retail and wholesale supply chains are more significant. The requirements of increased ecommerce and higher expectations for brick and mortar store services are driving the changes. Several
distribution models have evolved.


Cross-Docks: This model is a direct transfer between trucks or between a rail car and trucks.
Very little automation and staffing are required. Inventory holding costs are low, as storage times
are minimal. Labor costs are low, and warehousing costs are eliminated. This model works best
with high volume distribution lanes.



Big Box/E-Commerce Distribution Center (DC): This model is a highly automated facility
from which products are shipped to retail stores or, in the case of e-commerce operations, directly
to customers. These facilities are owned and operated by a single firm to meet its supply chain
requirements. The DCs store a wide range of products that arrive at the facility in truckload lots
until ordered by the retail store or customer. The central storage and distribution offered by the
DC replaces shipping small lot-sizes from multiple vendors to multiple customers. Although
highly automated, multiple activities drive costs. Storing products also has a cost in terms of both
required space and carrying inventory.
Multi-Tenant Distribution Centers: This model is similar in size and functionality to the single
tenant center. These centers are typically operated by a logistics service provider serving multiple
clients from a single location. Inbound products arrive in full trailers, while outbound shipments
are delivered to retail establishments or directly to customers in parcel-sized trucks.
Tiered Distribution: This model is the newest concept involving multiple facilities. In a two-tier
system, a large distribution center stores a wide range of products that arrive in large lot-sizes.
The mega-DC can cost-effectively supply products in truckloads to smaller regional DCs in or
closer to the geographic markets. The regional DCs, in turn, serve retail establishments. The mega
DC, which can be one million square feet, can be located in a rural area, where it takes advantage
of less costly land while avoiding the congestion of close-to-market locations. Essential to the
success of the two-tiered model is access to rail and highway transportation.
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With the expansion of the tiered distribution method, retail space will be replaced by distribution space.
DCs will become bigger and more efficient with increased demands. The GNC provides an opportunity
for locating a two-tiered mega distribution system. Four major markets are possible, and Seattle and
Chicago have been identified as leading candidate locations for developing such a system.
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Exhibit 40 shows the expected development of the tiered distribution concept.

DRAFT

Exhibit 40: Nationwide Implementation of the Two-Tiered Distribution Center Model
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Implementing the tiered concept could result in significant logistics development in rural areas near
Seattle and Chicago along the Corridor. Both rail and highway capacity improvements on the GNC will
facilitate this development.
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Conclusion
The GNC is important to the Northern Tier moving both domestic and international freight. The economy
of the eight GNC states is driven by transportation along the Corridor with nearly one-quarter of the
Northern Tier economy affected by the Corridor. More than 40 percent of North Dakota’s economy, with
much of its activity located on the Corridor, is enabled by transportation on the Corridor. Similarly much
of the economic activity in the PNW is driven by the Corridor.
The GNC provides significant public benefits by reducing motor carrier traffic on the nation’s highways
and in the nation’s metropolitan areas. In 2012, the GNC removed 7.8 million trucks from the national
highway network. By 2035, that amount will more than double to 16.1 million trucks annually. The 7.8
million trucks would have traveled 2.5 billion miles contributing significantly to highway wear and tear
as well as adversely affecting the environment; in 2035, the 16.1 million trucks will incur 6.1 billion truck
miles further increasing highway and environmental damage. Avoiding those truck miles in 2012
produced $5.6 billion in public benefits across the nation. In 2035, the GNC is projected to generate $13.8
billion in public benefits from reduced truck travel.
Part of that public benefit flows directly to the nation’s shippers and consumers. In 2012, the cost of
shipping was reduced by $2.7 billion in 2012 and is projected to reach $6.5 billion in 2035. This translates
to 3.3 billion in GDP growth in 2012 and 10.5 billion in growth in 2035.
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Today the GNC heavily supports the energy and agriculture industry as well as commerce at ports on the
Corridor. In the future, the return of manufacturing to the US as well as the changing consumer products
supply chain will also benefit from the Corridor.
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