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Introduction
Stretching from the great inland freight hub of Chicago to deep water ports of the Pacific Northwest the
Great Northern Corridor represents an artery of commerce that supports the economic vitality of more
than 38 million Americans across eight North Central and Pacific Northwestern states. Thousands of
manufacturers, ranchers, farmers, miners, timber and lumber businesses, and energy companies rely
upon the multimodal transport options the corridor provides. The GNC consists of railroad and highway
surface transportation networks that connect deep-water ports, river ports, rail terminals, and a wide
array of warehousing and distribution facilities.
In January of 2012, the Montana Department of Transportation—acting as lead agency for a coalition of
public and private interests with the common goal of planning for the future of the GNC as seamless
multimodal system to support commerce and economic development—submitted a grant application to
the Federal Highway Administration (FHWA) Multistate Corridor Operations and Management (MCOM)
Program. The grant application requested funding to initiate a multimodal planning project along a
corridor stretching from Chicago to the Pacific Northwest. The grant application outlined a Strengths,
Weaknesses, Opportunities, and Threats (SWOT) Analysis to be conducted in Phase 1 of the corridor
planning effort. The Phase 1 planning effort established a coalition website
(http://greatnortherncorridor.org) and completed several baseline reports including a multimodal
corridor assets inventory, an examination of freight flows in the corridor, an examination of the
corridor’s influence on the economy and environment, and an assessment of the corridor’s SWOTs.
Phase 1 of the study concluded in mid-2015.
A second MCOM grant was received, and during 2015 and 2016, the GNC Coalition embarked on a
Phase 2 study effort designed to establish a business model and several programmatic initiatives to
support the coalition moving forward in the future. This report summarizes several white papers and
technical memoranda developed during the course of Phase 2. The GNC is an east-west artery of
transportation and commerce across northern states. During the Phase 2 planning effort for the
corridor, coalition members wanted to explore the question: “To what extent does the GNC act as an
international trade conduit for trade between GNC states and Canadian Provinces?” To begin exploring
the role the GNC plays in facilitating trade with Canada, the study team first examined trade activity in
coalition states and the border gateway facilities that trade flow must pass through. Since the GNC
parallels the Canadian border across its entire length, another step of the analysis explores truck
activity to and from freight exchange points on roadways intersecting with the GNC that would allow for
the exchange of goods and services between the GNC and America’s largest trading partner.
Another activity undertaken in Phase 2 included interviews with companies located in the corridor who
use multimodal freight services to ship products. Over the course of several months the consultant
team with assistance from each of the coalition members identified candidate companies and then
scheduled phone or in-person interviews with these shippers to better understand their supply chains
and what role the GNC plays in supporting these supply chains. A summary of the interview process
has been summarized in a white paper, and the findings are also used throughout this report.
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Exploring International Trade in a Multimodal GNC
In 2014, Canada was the top export and the top import market for six of the eight GNC Coalition states.
In 2014, the GNC Coalition states exported more than $54 billion in merchandise to Canada and
imported more than $91 billion in merchandise from Canada 1. The GNC Coalition’s state-by-state
merchandise trade with Canada in 2014 is shown in Figure 1.
Figure 1: GNC Coalition State Trade with Canada 2014 (Millions of U.S. $)
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Notes: Data from U.S. Census Bureau, Foreign Trade Statistics. For Washington and Oregon, Canada is the #2
export partner behind China. For imports, Canada ranks third as a partner to Idaho and second in Wisconsin.

The data presented in Figure 1 recognizes the scale at which commodities are traded between Canada
and the GNC Coalition states. Of the eight states listed above, half have a significant trade deficit,
importing more merchandise than they export.

GNC Coalition Border Crossings
As of 2014, 54 ports of entry across the international border, from Washington to Minnesota, reported
commercial trade activity: Washington (15), Idaho (2), Montana (12), North Dakota (18), and Minnesota
(7) 2. Many of these ports are highway facilities that see a large amount of truck traffic, while a number
of the highest volume freight gateways between GNC Coalition states and Canada are rail facilities.
The total crossings, crossing locations, import tonnage, and total value (imports and exports) by mode
Information derived from U.S. Census Bureau, Foreign Trade Statistics data series.
U.S. - Canadian boundaries on Lake Superior between Minnesota and Canada and between Wisconsin and Canada were
not included in analysis because of the defined study area.
1
2
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for each GNC Coalition member state with a border common to Canada is shown in Table 1. While the
value listed in the table represents incoming and outgoing commodities, the data source provided
tonnage data for imports only.
Table 1: Canadian Border Crossing Type and Tonnage
Import
Total
Annual
Roadway Roadway
Import
Total Rail
+/State
Roadway
Tonnage
Value
+/- 2007
Rail
Rail
Value
2007
Crossings (Millions) (Millions)
Value
Crossings Tonnage (Millions)
Value
Washington
640,808
4.18
$21,693
16%
2,979
6.05
$4,816
+29%
Idaho
71,408
0.73
$2,798
35%
1,222
7.01
$2,693
+76%
Montana
183,826
2.82
$14,603
29%
1,389
1.16
$1,504
(-14%)
North Dakota
422,452
5.64
$30,519
40%
3,887
16.23
$14,044
+57%
Minnesota
62,929
0.50
$1,097
13%
8,169
16.87
$12,674
+49%
Totals 1,381,423
13.86
$70,712
29%
17,546
47.32
$35,733
+46%
Source: Bureau of Transportation Statistics, North American Transborder Freight Data: Port and Commodity Data
Notes: (#) identifies the total crossing locations for each state. Total tonnage and value for each state are listed in
millions.

Of note in the table above, is the fact that North Dakota, with the most border crossing points has
by far the greatest import tonnage by roadway and the highest overall trade value by highway
and rail. North Dakota also has the second highest tonnage of imports by rail. Among the
coalition states with a common border with Canada, North Dakota’s border crossings do not
experience the highest activity levels, but have the highest import tonnage and highest total
trade value for both truck and rail.
A closer examination of the products moving through North Dakota’s gateways finds that by value, the
top product movement by highway/truck is covered under Harmonized Tariff Schedule of the United
States of America (HTSUSA) – Chapter 84. Chapter 84 encompasses utility equipment such as nuclear
reactors, boilers and turbine machinery, as well as wide variety of ordinary machinery such as
refrigerators, clothes dryers, dishwashers, marine motors, farm machinery motors, and aircraft engines.
Of the top rail commodities by value moving through North Dakota’s gateways, HTSUSA Chapter 27
(crude petroleum and coal derivatives) make up more than one-third of the total rail movements by
value.

GNC Coalition / Canadian Trade by Commodity Type
The two freight modes examined in this section of commodity flows across the U.S./Canadian border
were truck and rail. By comparison, there is a far smaller scale of freight moving transborder by vessel.
Pipeline movements were not considered relevant to the focus of the analysis.
Since 2007, the major commodities exchanged between GNC Coalition states and Canada have
remained relatively static and includes fuels, electrical machinery, automobiles, plastics, and wood. The
total value of commodities flowing through the U.S./Canadian border has increased more than $20
billion since 2007. The exception to the static exchange in commodities between the two countries has
been the growth in mineral fuel imports. Refer to Figure 2 and Figure 3 for a comparison of the top five
commodities (by value) from both 2007 and 2014.
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Figure 2: GNC Coalition Cross Border Top Commodities 2007
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Source: Bureau of Transportation Statistics, Border Crossing/Entry Data (2007).
Figure 3: GNC Coalition Cross Border Top Commodities 2014
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Source: Bureau of Transportation Statistics, Border Crossing/Entry Data (2014).
The top commodity groups are somewhat similar for both rail and truck crossings. The most significant
difference is the total tonnage of inbound freight between the two modes. The top import commodity
groups by rail range from three to nearly 12 million metric tons annually, while the top truck
commodities range between one and three million metric tons annually. Refer to Figure 4 and Figure 5
for a breakdown of commodities imported by truck and rail.
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Figure 4Figure 4 shows the highest truck volume by weight was for the transportation of wood, with
more than 2.5 million metric tons imported across GNC Coalition borders in 2014. The top commodity
imports by rail tonnage in 2014 was mineral fuels, followed by fertilizers. It is important to note the
different scales of the graphs. The scale of truck freight is much lower than rail freight. While rail freight
focuses on transporting goods of higher weight and lower value, in comparison, truck freight mostly
transports lower weight and higher value commodities.
Figure 4: GNC Cross Border Imports by Truck Tonnage - 2014

Total Import Tonnage by Truck (2014)

Commodity

Fertilizers
Mineral fuels; mineral oils and products of their
distillation; Bituminous substances; Mineral waxes
Oil seeds and oleaginous fruits; Miscellaneous grains;
Seeds and fruit; Industrial plants
Cereals
Wood and articles of wood; Wood charcoal
-

1,000,000

2,000,000

3,000,000

Metric Tons
Source: Bureau of Transportation Statistics.
Notes: Border Crossing/Entry Data (2014) regarding tonnage is only available for imported commodities
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Figure 5: GNC Cross Border Imports by Rail Tonnage - 2014

Total Import Tonnage by Rail (2014)
Residues and waste from the food industries; Prepared
animal feed

Commodity

Cereals
Wood and articles of wood; Wood charcoal
Fertilizers
Mineral fuels; mineral oils and products of their
distillation; Bituminous substances; Mineral waxes
-

4,000,000

8,000,000

12,000,000

Metric Tons
Source: Bureau of Transportation Statistics.
Notes: Border Crossing/Entry Data (2014) regarding tonnage is only available for imported commodities

Table 2 displays the border crossings of each state and distinguishes the top five commodities
transported by land- based crossings. Many of the states have similar commodities by total value. Keep
in mind that the category “Nuclear reactors, boilers, machinery, and mechanical appliances” covers a
broad group of combustion engineer machinery. Other common commodity groups include mineral
fuels, wood, and plastics. The value of these commodities makes up the majority of all freight value
transported across each state’s crossings. Commodities that are not as well represented in other states
include live animals in Idaho and edible meat in Montana.

Page 6

Strengths, Weaknesses, Opportunities, and Threats

Table 2: Commodities by State (2014)
Rank

Commodity

Total Value
(in millions)

% of State’s
Total

+/- 2007(%)

WA

1
2
3
4
5

Nuclear reactors; boilers; machinery and
mechanical appliances
Wood
Vehicles; other than railway or tramway rolling stock
Electrical machinery and equipment and parts
Plastics

$3,184

12

29

$2,465
$2,159
$1,364
$1,293

9
8
5
4.9

(-8)
4
17
32

$764
$446
$417

14
8
7.6

57
132
15

$391

7

53

$376

6.9

478

$4,132

26

20

$1,069
$1,069
$937
$852

7
7
6
5

61
(-12)
20
42

$9,029

20

51

$5,284
$3,745
$2,602
$1,897

12
8
6
4

26
297
27
45

$3,077
$1,810
$1,557
$1,022

22
13
11
7.4

315
76
(-7.8)
47.3

$934

6.8

(-1.6)

ID

1
2
3
4
5

Fertilizers
Mineral fuels
Live animals
Nuclear reactors; boilers; machinery and
mechanical appliances
Residues and waste from the food industries;
prepared animal feed

MT

1
2
3
4
5

Nuclear reactors; boilers; machinery and
mechanical appliances
Meat and edible meat offal
Vehicles; other than railway or tramway rolling stock
Electrical machinery and equipment and parts
Special classification provisions

ND

1
2
3
4
5

Nuclear reactors; boilers; machinery and
mechanical appliances
Vehicles; other than railway or tramway rolling stock
Mineral fuels
Plastics and articles
Electrical machinery and equipment and parts

MN

1
2
3
4
5

Mineral fuels
Plastics
Wood
Fertilizers
Pulp of wood or of other fibrous cellulosic material;
waste and scrap of paper or paperboard

Source: Bureau of Transportation Statistics, Border Crossing/Entry Data (2014)

Crossing Specific Trade Volumes Across the GNC
Coalition
Across 54 border ports in the GN, the volume of freight activity varies widely. Surprisingly, some of the
more rural segments of the corridor such as Portal, North Dakota or Eastport, Idaho experience some
of the highest activity. In order to focus the analysis on border facilities that are freight conduits to the
GNC, the top 20 border ports were chosen based on total crossings. Table 3 lists these top 20 border
ports of entry along the GNC. It is also worth noting that of the top 20 busiest commercial freight
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crossings in the GNC, only three facilities are served by Interstate highway facilities (I-5, I-15, and I-29),
and only six are US-highway facilities.
Table 3: Top 20 Freight Crossings
Rank

Crossing

1

International Falls,
MN

2

Blaine, WA

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Portal, ND
Pembina, ND
Eastport, ID
Sumas, WA
Sweet Grass, MT
Lynden, WA
Oroville, WA
Dunseith, ND
Frontier, WA
Point Roberts, WA
Grand Portage, MN
Walhalla, ND
Roosville, MT
Laurier, WA
Warroad, MN
Porthill, ID

19

Baudette, MN

20

Piegan, MT

Route
Second
Avenue
I-5 and
Route 543
ND-42
I-29
US-95
Route 9
I-15
WA-539
US-97
US-281
WA-25
Ferry
MN-61
ND-32
US-93
US-395
MN-313
ID-1
International
Drive
US-89

Total
Freight
Crossings

Total Value
(in Millions)

% of
Total

+/- 2007
(%)

630,672

$13,042

11

46

506,087

$21,128

18

18

373,400
360,628
191,404
189,593
165,693
41,580
30,981
28,619
18,294
18,121
16,460
14,413
10,843
9,357
8,729
7,464

$20,279
$27,932
$7,776
$3,430
$17,834
$177
$799
$878
$75
$12
$280
$134
$192
$119
$42
$35

17
23
6
3
15
0.1
0.7
0.7
0.1
0.0
0.2
0.1
0.2
0.1
0.0
0.0

51
63
(-4)
31
30
(-61)
5
78
(-10)
33
(-4)
103
106
(-16)
(-18)
88

6,268

$43

0.0

89

1,941

$360

0.3

224

Source: Bureau of Transportation Statistics, Border Crossing/Entry Data (2014)

Figures 6 – 9 on the following pages present state map graphics that show the location, modal service,
and relative volume of border crossings for the GNC Coalition States.
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Figure 6: Border Crossings of Washington and Idaho
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Figure 7: Border Crossings of Montana
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Figure 8: Border Crossings of North Dakota
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Figure 9: Border Crossings of Minnesota
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The list of border crossings was further broken down into the top five crossings based on the total value
of commodities in millions. These crossings are shown below. Note that the three highway crossings on
Interstate Highway facilities are also the top three trade gateways value.
Table 4: Top Five Truck Crossing Locations
Trade
Balance
(Millions)
1
Pembina, ND
$11,970
$5,921
$17,891
$6,049
2
Blaine, WA
$11,508
$5,603
$17,112
$5,905
3
Sweet Grass, MT
$8,546
$5,124
$13,671
$3,422
4
Portal, ND
$8,620
$2,736
$11,357
$5,884
5
Sumas, WA
$1,734
$1,565
$3,299
$169
Cross Border Total
$46,373
$24,273
$70,647
$22,100
Source: Bureau of Transportation Statistics, Border Crossing/Entry Data (2014).
Rank

Truck Crossing

Export
(Millions)

Import
(Millions)

Total Value
(Millions)

% of
Total
25%
24%
19%
16%
5%
-/-

Table 5: Top Five Rail Crossing Locations
Export
Import
Total Value Trade Balance % of
Rank
Rail Crossing
(Millions) (Millions)
(Millions)
(Millions)
Total
1
International Falls, MN
$3,573
$9,092
$12,665
($5,519) 35%
2
Portal, ND
$4,057
$4,857
$8,915
($800) 25%
3
Pembina, ND
$1,107
$4,012
$5,120
($2,905) 14%
4
Blaine, WA
$1,273
$2,716
$3,990
($1,443) 11%
5
Eastport, ID
$246
$2,447
$2,693
($2,201)
8%
Cross Border Total
$11,254
$24,477
$35,732
($13,223)
-/Source: Bureau of Transportation Statistics, Border Crossing/Entry Data (2014).
In total, the top five highway gateways experienced nearly double the trade value of the top five railroad
gateways. Another notable observation is that rail carries a significantly higher percentage of import
traffic as compared to export traffic, resulting in a trade deficit for rail commodity movements. While the
value of goods moving into GNC Coalition states by rail and truck is nearly identical (each just over $24
billion), the value of exports is four times greater by truck than by rail. One explanation for this
significant difference in commodity values between the modes may include the notion that heavy, low
value raw materials are being imported by rail and high value finished goods are being exported back to
Canada. This may be true in so far that a cursory review of top export commodities moving by truck
include machinery, vehicles, animal feed, and other processed products. Due to the broad nature of the
commodity groups, it is difficult to determine if the supply chain demands of these products could be
served by rail.
Considering commodities by value—89 percent of truck crossings and 93 percent of rail crossings in
GNC Coalition states travel through the ten crossings shown in Tables 4 and 5. Table 6 and 7
summarize the top commodities for each of these crossings and changes in commodity flows since
2007. Many of the heaviest use freight crossings have a similar commodity mix by mode. For instance,
machinery and mechanical appliances is the top commodity at four of five truck crossings, and by rail
mineral fuels is the top commodity at four of five crossings. Two highway/truck crossings, Blaine and
Sweet Grass, saw sizable declines in vehicle products crossing at these border points, but other
highway crossings saw significant increases in this commodity group. Several product groups carried
by rail saw steep declines at several border points, including wood, paper, machinery, and fertilizer.
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Table 6: Top Commodities for Major Truck Crossings
Total Value
Rank
Commodity
(in millions)
Pembina, ND
Nuclear reactors; boilers; machinery and
1
mechanical appliances
Vehicles; other than railway or tramway
2
rolling stock
Electrical machinery and equipment
3
Plastics
4
Special classification provisions
5
Blaine, WA
Nuclear reactors; boilers; machinery and
1
mechanical appliances
Electrical machinery and equipment
2
Vehicles; other than railway or tramway
3
rolling stock
Plastics
4
Wood
5
Sweet Grass, MT
Nuclear reactors; boilers; machinery and
1
mechanical appliances
Meat and edible meat offal
2
Vehicles; other than railway or tramway
3
rolling stock
Electrical machinery and equipment
4
Special classification provisions
5
Portal, ND
Nuclear reactors; boilers; machinery and
1
mechanical appliances
Vehicles; other than railway or tramway
2
rolling stock
Articles of iron or steel
3
Electrical machinery and equipment
4
Mineral fuels
5

Sumas, WA
Wood
1
2
3
4
5

Nuclear reactors; boilers; machinery and
mechanical appliances
Vehicles; other than railway or tramway
rolling stock
Plastics
Edible fruit and nuts; peel of citrus fruit or
melons

% of
Port Total

+/- 2007
(%)

$4,643

26

40

$2,437

13

10

$1,210
$849
$730

6
4
4

28
18
61

$2,533

15

27

$1,265

7

16

$945

6

(-27)

$806
$748

5
4

25
18

$3,824

28

23

$1,069

8

61

$1,018

7

(-14)

$923
$814

6.8
6

25
39

$3,905

34

69

$1,984

17

61

$626
$525
$496

5
4.6
4.4

9
61
306

$679

34

(-2)

$506

17

77

$471

5

45

$143

4.6

3

$136

4.4

40

Source: Bureau of Transportation Statistics, Border Crossing/Entry Data (2014)
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Table 7: Top Commodities for Major Rail Crossings
Total Value
Rank
Commodity
(In Millions)
Pembina, ND
Mineral fuels
1
Fertilizers
2
Animal or vegetable fats and oils
3
Cereals
4
Articles of iron or steel
5
Blaine, WA
Wood
1
Mineral fuels
2
Vehicles; other than railway or tramway
3
rolling stock
Paper and paperboard; articles of paper pulp
4
Residues and waste from the food industries;
5
prepared animal feed
Sweet Grass, MT
Mineral fuels
1
Railway or tramway locomotives; rolling
2
stock and parts
Nuclear reactors; boilers; machinery and
3
mechanical
Iron and steel
4
Fertilizers
5
Portal, ND
Mineral fuels
1
Organic chemicals
2
Plastics
3
Vehicles; other than railway or tramway
4
rolling stock
Wood
5
Sumas, WA
Mineral fuels
1
Plastics
2
Iron and steel
3
Railway or tramway locomotives; rolling
4
stock and parts
Wood
5

% of
Port Total

+/- 2007
(%)

$1,484
$877
$664
$324
$210

29
17
13
6
4

1,929
151
169
61
215

$749
$618

19
15

(-22)
164

$585

15

147

$305

8

(-26)

$273

7

390

$489

33

(-3)

$129

9

225

$127

8

(-54)

$107
$80

7
5

158
(-50)

$1,489
$1,370
$1,295

17
15
15

173
172
28

$791

9

9

$425

5

(-15)

$26
$24
$17

22
20
14

215
28,457
1,720

$12

10

n/a

$11

10

(-77)

Source: Bureau of Transportation Statistics, Border Crossing/Entry Data (2014)

Given the steep declines in some rail commodities shown in Table 7, the total volume moving through
these gateways was also examined and compared to the highway gateways. Despite the declines in
specific commodities it appears at first glance that the total value of goods moving through the top five
rail gateways increased 60 percent between 2005 and 2015, while the total value moving through the
top five truck gateways increased 46 percent. However, the rail values are skewed by the Pembina rail
crossing, which experienced very little volume in 2005, presumably due to flooding on the Red River.
When the time frame examined is shortened five years (2010 – 2015), the top five rail crossings saw a
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slight decrease in total commodity value (-.52 percent). Two rail crossings, Sumas and Sweet Grass,
saw significant declines in value of -72 percent and -22 percent respectively. Of the top five truck
crossings, the Blaine gateway is responsible for 60 percent of the total by value. Of the top five truck
crossings, all experienced positive growth. The Portal, North Dakota highway crossing experienced
growth in value of 208 percent over the period 2005 to 2015, but almost no change from 2010 to 2015.

GNC Coalition Border Crossing Performance
The U.S. Department of Transportation (USDOT) gathers information on the performance of highway
and border crossings using average speed and time metrics to measure congestion at major U.S.
border crossings. Data was available for four crossings within the GNC Coalition and select crossings
outside the GNC, allowing comparisons to the available ports in the GNC. The results are shown in
Table 8. Among all crossings, Blaine, Washington, had the longest travel time for commercial vehicles
(as measured in the average time for the vehicle to travel one mile). The other three GNC crossings
were also higher than most of the non-GNC border crossings, indicating the strong demand for border
crossings along the GNC. The total minutes spent by trucks to travel a mile were found by multiplying
the combined average minutes per mile by the total truck crossings. Blaine, Washington, had 367,994
truck crossings with a combined average minute per mile of 5.6. This means that trucks spent two
million minutes going one mile at this crossing. This can be compared to Pembina, North Dakota,
where trucks spent one million minutes, or nearly half that of that spent at Blaine, going one mile. With
these time delays in mind, freight carriers may experience delays, causing negative impacts on their
returns. All four of the GNC border crossings that were measured offer 24-hour service.
Table 8: Avg. Time for Commercial Vehicles to Travel One Mile at Select Border Crossings- 2014
Location

Average Inbound
Minutes per Mile

Average
Outbound
Minutes per Mile

Combined
Average Minutes
per Mile

Minutes per Mile
by Total Truck
Crossings

GNC Coalition States
Blaine, WA
6.7
4.5
5.6
2,060,766
Sweet Grass, MT
5.9
4.7
5.3
772,755
Pembina, ND
5.6
3.4
4.5
1,030,855
Sumas, WA
3.8
3.7
3.75
560,103
Average
5.5
4.1
4.8
Non-GNC Coalition
States
Ambassador Bridge –
5.7
4.5
5.1
7,926,175
Detroit, MI
Peace Bridge –
4.6
4.9
4.75
4,569,861
Buffalo, NY
Lewiston-Queenston
4.9
4.2
4.55
Bridge – Lewiston, NY
Port Huron, MI
4.6
4.1
4.35
3,385,466
Champlain, NY
4.8
3.8
4.3
1,110,239
Alexandria Bay, NY
4.6
3.4
4
770,204
Houlton, ME
3.9
3
3.45
289,948
Derby, VT
3
2.4
2.7
264,157
Calais, ME
2.7
2.7
2.7
168,836
Highgate, VT
3
2.4
2.7
251,624
Jackman, ME
2.6
2.1
2.35
199,174
Average
4
3.4
3.7
Source: U.S. DOT, FHWA, Office of Freight Management and Operations, special tabulation, 2015.
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The Role of Highways in Supporting GNC Trade and Commerce
In Phase 2, the GNC Coalition requested an expanded analysis of GNC highway commerce with
specific attention to the role of highways in supporting multimodal connections and international trade.
To accomplish this directive the consultant team sought more details about corridor trip origins and
destinations on major highway facilities in the corridor.
To analyze truck traffic moving on, flowing into, and flowing out of the GNC region, a global positioning
system (GPS) truck data analysis was purchased from the American Transportation Research Institute
(ATRI). ATRI is a 501(c) not-for-profit research arm of the American Trucking Association. ATRI uses a
proprietary database to conduct highway bottleneck analyses, review travel time between various
points, and examine time series of truck movements, as explained in the following excerpt from their
website:
Since 2002 ATRI, working closely with the Federal Highway Administration, has led the Freight
Performance Measures (FPM) program which evaluates the effectiveness of the highway
system to facilitate fast, efficient goods movement.
Performance measurements are produced for this program through the use of ATRI’s real-time
anonymized freight truck data sourced through unique industry partnerships. ATRI’s truck GPS
database currently contains billions of truck data points from more than 500,000 unique vehicles
spanning more than 10 years. These data, which include periodic time, location, speed and
anonymous unique identification information, are used by ATRI researchers to produce the
following:
o
o
o
o
o

Average speed, travel time and reliability of truck movement on large transportation
networks such as the Interstate Highway System.
Quantification and ranking of highway bottlenecks, urban congestion and localized system
deficiencies on the nation’s freight transportation system.
Crossing time and delay statistics at freight significant U.S./Canadian border crossings.
Information describing demand for truck routes and highway facilities throughout the U.S.
Assist in the development of anonymized origin-destination truck trip models and tables. 3

To conduct the analysis, the GNC consultant team used the ATRI truck GPS data sample to examine
truck flows in and out of intermodal facilities on the GNC. The coalition subcommittee formed for this
task identified 20 intermodal facilities within the corridor to be analyzed. These facilities are shown in
Table 9. It should be noted that ATRI truck GPS data does not represent the entire population of trucks
in North America, and that not all segments of industry are equally represented in the data.

3

ATRI Web Site: http://atri-online.org/2012/02/28/freight-performance-measures/
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Table 9: GNC Facilities Analyzed by ATRI for Truck Activity

Intermodal Highway/Rail Facilities
1.
2.
3.
4.
5.
6.
7.
8.

St. Paul Midway Yard; 1701 Pierce Butler Route; St. Paul, MN 55104
Spokane Intermodal Yard; 1800 N. Dickey; Spokane, WA 99211
South Seattle Intermodal Facility; 12400 51st Place South; Seattle, WA 98178
Seattle Intermodal Facility; 44 S. Hanford Street; Seattle, WA 98134
Port of Quincy; 408 Intermodal Way NE; Quincy, WA 98848
Port of Northern Montana; Shelby, MT (Lat, 480 30’6.68N / Long. 111050’58.45W)
Dilworth Intermodal Terminal; 311 Second Avenue SE; Dilworth, MN 56529
North Dakota Port Services; 4900 Railway Avenue; Minot, ND 58703

Intermodal Highway/Port Facilities
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

Port of Duluth; 1200 Terminal Drive; Duluth, MN 55802
Port of Everett; 2310 36th Street; Evert, WA 98201
Port of Grays Harbor; 111 S. Wooding Street; Aberdeen, WA 98520
Port of Longview; 10 Port Way, Longview, WA 98632
Port of Pasco; 1110 Osprey Pointe Boulevard; Pasco, WA 99301
Port of Portland; Four terminal locations: Terminals 2, 4, 5, and 6; 7200 N.E. Airport Way
Portland, OR 97218
Port of Seattle; Pier 69; 2711 Alaskan Way; Seattle, WA 98121
Port of Superior; Two locations: Midwest Energy Terminal and CHS Grain Terminal; 1200
Port Terminal Drive Duluth, MN 55802
Port of Tacoma; One Sitcum Plaza; Tacoma, WA 98421
Port of Vancouver; 2985 NW Harbor Drive; Vancouver, WA 98660

Intermodal Highway/Air Cargo Facilities
19.

20.

Seattle-Tacoma International Airport (Sea-Tac); Two cargo locations: Air Cargo Road, from
South 154th Street to South 170th Street. The Delta facility is located on 28th Avenue South
at South 188th Street.
Portland International Airport; 7780 NE Airport Way; Portland, OR 97218

ATRI examined the truck flows between origin and destination points both on and off the corridor for
any trucks that use the corridor for at least a portion of the trip to access the facilities listed in Table 10.
The roadway facilities included in the analysis, at a minimum, are shown in the table below:
Table 10: Highway Facilities Examined for Multimodal Access to the Corridor

State
Idaho
Minnesota

Montana
North Dakota
Oregon
Washington
Wisconsin

Highways
Interstate 90, US Route 2, US Route 95
Interstate 29, Interstate 94, Interstate 90, Interstate 35, US Route 2, US Route 75,
US Route 59, US Route 10, US Route 71, US Route 12, Minnesota State Highway
212, US Route 69, US Route 14, Minnesota State Highway 169
Interstate 90, Interstate 15, US Route 2
Interstate 29, Interstate 94, US Route 2, US Route 83, US Route 85, US Route 52
Interstate 5, Interstate 84, US Route 101, US Route 26, US Route 30, US Route 97,
US Route 395, US Route 95, US Route 20, US Route 199
Interstate 5, Interstate 90, Interstate 82, US Route 101, US Route 12, US Route 97,
US Route 395, US Route 195, US Route 2, State Route 8
Interstate 90, Interstate 94, US Route 43
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For each intermodal site identified for analysis in the corridor, ATRI produced a series of map graphics
to support the analysis.

Intermodal Facility Geo-fencing
The first series of maps that ATRI produced identified the actual location(s) at each intermodal, port,
and air cargo facility. These maps show areas that were geo-fenced to identify those locations where
trucks would typically stage, load, or unload cargo at each facility. An example of a site geo-fence map
is shown in Figure 10 for the BNSF Midway Intermodal Yard in St. Paul, Minnesota. Below the geofence map is an image from Google Earth showing approximately the same area.
Figure 10: Truck Analysis Geo-Fence Example: St. Paul Midway Yard
When comparing the two maps, it can
be seen that ATRI geo-fenced areas
for Origin/Destination (O/D) yard
facilities located at the terminal
address of 1701 Pierce Butler Route in
St. Paul and the warehousing and
potential transfer facilities surrounding
the yard. A similar approach was used
for all of the 21 sites examined.
For several sites such as the Port of

Northern Montana and North
Dakota Port Services, the geofence area was extended to capture
as many trucks as possible entering
the vicinity of those facilities. To see
the details of the geo-fenced areas
for each facility, refer to Appendix A
of this report.

Source: Google Earth
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One of the map series produced by ATRI shows the highways—interstate, U.S., and state—used by trucks to access intermodal
and port facilities in the corridor. ATRI also produced tabular summaries of the highway segments used most often by the sample
trucks in the ATRI dataset. Figure 11 displays the highway segments most often used by trucks to access the BNSF Midway Yard.
Approximately one-half of all trucks accessing the Midway Yard used the portion of Interstate 94 between U.S. Highway 12 and I35E.
Figure 11: Highway Routes Used by Trucks Accessing the BNSF Midway Intermodal Yard
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Another series of maps produced by ATRI for the GNC facilities analysis shows the distribution of destinations for trucks once they
departed from an intermodal or port facility in the corridor. For example, Figure 12 shows that for trucks departing the Midway
Yard, approximately 73 percent delivered the load to a location in Minnesota. Nearly 10 percent delivered loads to Wisconsin upon
departing Midway, while 5.6 percent and 3.9 percent delivered loads to Iowa and Illinois, respectively.
Figure 12: The Distribution of Truck Trip Ends After Departing the Midway Intermodal Yard
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Figure 13: Spokane Intermodal Facility—Routes and Trip Ends for Trucks

I-90 carries the majority of trucks coming to and leaving from the Spokane
Intermodal Yard east of downtown Spokane. Nearly 70 percent of the trucks
leaving the yard travel to a destination within the state of Washington. More
than 12 percent travel to neighboring Idaho, 8 percent to eastern Oregon, and
4.5 percent to western Montana. Nearly 6 percent of the trucks leaving the
Spokane yard cross the border into Canada, going to either Alberta or British
Columbia.
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Figure 14: Port of Quincy Intermodal Yard—Routes and Trip Ends for Trucks

The heaviest used highway section that serves trucks accessing the Port of Quincy intermodal yard is I-90 in central Washington
between I-82 and U.S. Highway 395. A parallel section of U.S. Highway 12 south of I-90 also carries 15 percent of the truck trips
accessing the Quincy facility. For trucks departing the Quincy intermodal yard, 93 percent stay in Washington, with the remainder
going to Oregon or Idaho.
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Figure 15: Port of Northern Montana—Routes and Trip Ends for Trucks

Portions of I-15 and U.S. Highway 2 are the primary routes used to
access the Port of Northern Montana in Shelby, Montana. Of all the
facilities examined in the GNC, the Port of Northern Montana
facilitated the highest percentage of cross border trade. Nearly 50
percent of the trucks leaving the port ended in Alberta, British Columbia, or Saskatchewan.
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Figure 16: North Dakota Port Services—Routes and Trip Ends for Trucks

North Dakota Port Services is a transload and intermodal yard in
Minot, North Dakota, that primarily handles agriculture and energy
products. Segments of U.S. Highway 2 and U.S. Highway 53 are the
primary routes used by trucks accessing the facility. More than 90
percent of the trucks departing the facility have destinations in North
Dakota. Just over 1 percent of the truck trips leaving the facility
cross the border into Canada.
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GNC Port Facilities
Figure 17: Port of Seattle—Routes and Trip Ends for Trucks

Not surprisingly, I-5 and I-90 are the two most often used facilities by trucks leaving the Port of Seattle. The segment of I-5
between I-90 and State Route 8 was used by nearly 62 percent of the trucks leaving the port. Just over one percent of trucks
crossed the border into Canada upon departing the port. More than 97 percent of trucks leaving the port stayed in the State of
Washington.
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Figure 18: Port of Vancouver USA—Routes and Trip Ends for Trucks

Trucks departing the Port of Vancouver USA predominately used segments of I-5 and I-84. The destinations of these trips were
distributed between Oregon and Washington. Just over one-half of the departing trucks had destinations in Oregon, while 43
percent had destinations in Washington.
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Figure 19: Port of Portland—Routes and Trip Ends for Trucks

For trucks leaving the Port of Portland I-5 was the most heavily used route, while segments of I-84 and US-30 were also frequently
chosen routes. None of the ATRI-GPS trucks departing Portland during the sample period traveled across the border into Canada,
and a majority stayed within Oregon. However, trips beyond the borders of Oregon were distributed into Washington, California,
Idaho, and Utah.
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Figure 20: Port of Tacoma—Routes and Trip Ends for Trucks

Trucks departing the Port of Tacoma used I-5 and I-90 predominately. A high percentage of these trips (86 percent) stayed within
the state of Washington, and less than one-half of one percent traveled into Canada.
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Figure 21: Port of Longview—Routes and Trip Ends for Trucks

Located on the Columbia River on the Southern Border of Washington, trucks departing the Port of Longview rely heavily on I-5.
About 64 percent of the trucks departing the Port of Longview head south to points in Oregon and California, while 34 percent had
destinations in Washington.
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Figure 22: Port of Superior—Routes and Trip Ends for Trucks

Trucks departing the Port of Superior displayed one of the most diverse patterns of distribution in the analysis, with departing
trucks traveling to more than 20 states and provinces outside of Wisconsin. The primary highways used to access these
destinations included US-53 through Northwestern Wisconsin, I-35 south from Duluth to Minneapolis/St. Paul, I-94 across South
Western Wisconsin and US-2.
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Figure 23: Port of Duluth—Routes and Trip Ends for Trucks

Located just across the harbor from Superior, trucks leaving the Port of Duluth used many of the same roadway segments, but
traveled to less diverse locations. Trucks primarily used I-35, I-94, and US-2. Nearly one-half (45 percent) of these trucks traveled
to a location within Minnesota, 28 percent traveled to neighboring Wisconsin. Roughly two percent traveled north into Ontario,
Canada.
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Figure 24: Port of Everett—Routes and Trip Ends for Trucks

For trucks departing the Port of Everett, located 25 miles north of Seattle, I-5 is a primary conduit as much of Everett’s cargoes are
distributed along the Pacific Coast. Over 90 percent of departing trucks stayed in the state of Washington, with the remainder
destined to Oregon, California and British Columbia.
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Figure 25: Port of Grays Harbor—Routes and Trip Ends for Trucks

Located along the central coast of Washington state, trucks departing the Port of Grays Harbor nearly all used the segment of US12 to access north-south arteries like US-101 and I-5. Roughly half (54 percent) of departing trucks remained in Washington, while
the remainder traveled to Oregon (32 percent) and British Columbia (14 percent).
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Figure 26: Port of Pasco—Routes and Trip Ends for Trucks

The Port of Pasco is located on the Columbia River in South Central Washington. Trucks departing the port used primarily US395, US-12, I-82 and I-94. A majority of these trips remain in Washington (65 percent) with the remainder distributed across
Oregon, seven other states, and two Canadian provinces.
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Figure 27: Portland International Airport—Routes and Trip Ends for Trucks

Truck’s leaving the Portland International Airport with cargo used I-84 and I-5 almost exclusively to a wide array of destinations,
including a dozen states outside of Oregon and to British Columbia.
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Figure 28: Seattle-Tacoma (Sea-Tac) International Airport—Routes and Trip Ends for Trucks

Air cargo departing the Seattle-Tacoma International Airport by truck traveled almost exclusively on I-5 to access other east-west
arteries. Eighty-three percent of this cargo had highway destinations in Washington, while the remainder was distributed across a
variety of jurisdictions as far south as Arizona, east to Minnesota, and north to British Columbia.
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Findings Regarding the GNC’s Role in International Commerce
During the Phase 1 analysis of commodity flows and GNC Coalition economies, the data made clear
that Canada stands out as the largest trading partner for the GNC Coalition states. In Phase 2 coalition
members wanted to explore more specifically the role that the GNC plays in facilitating the exchange of
goods between coalition states and provinces to the north.
In the analyses conducted extensive attention was given to the five coalition states that share a
common border with Canada: Washington, Idaho, Montana, North Dakota, and Minnesota. A cursory
look at the data from border crossing activity would seem to confirm the importance of the GNC to
cross border trade. Since 2007, the five GNC members sharing a border with Canada have
experienced an increase of more than $20 billion in the flow of commodities across the border (imports
and exports). However, a deeper analysis of the data raises questions about the role the GNC plays in
fostering trade with Canada:
•

Broadly, the GNC appears to have adequate capacity to facilitate cross border trade with Canada:
Fifty-four individual border crossing gateways were identified and mapped across the five GNC
coalition states that share a common border with Canada. However:
o

o

o

o
•

•

The analysis also found that the flow of goods between GNC border states and Canada is
highly centralized, with more than 90 percent of all trade taking place a five specific
gateways: Pembina, North Dakota; Blaine, Washington; Sweet Grass, Montana; Portal,
North Dakota; and Sumas, Washington.
Information about border crossing delays, or wait-times at crossings in the GNC were
available for only selected highway crossing facilities. Travel time data was available at four
of the highest value crossings in the GNC: Blaine, Sweet Grass, Pembina and Sumas. At
these four crossings, the average travel time per mile for inbound trucks was 5.5 minutes
per mile. For outbound traffic, the average travel time was 4.1 minutes per miles. Both
averages were higher than the average for non-GNC U.S./Canadian border crossings. In
2014, delay to trucks using these four facilities is conservatively estimated at more than 4
million minutes, or nearly 75,000 hours.
Over the past five years, the growth in trade moving through highway border crossings at
these five facilities grew 16 percent. During the same time, trade moving by rail through
these five gateways decline by one-half percent.
Of the top five highway border crossings, three are supported by the only three Interstate
highway facilities crossing the border in the corridor: I-5, I-15, and I-29.

By value the largest commodity groups flowing bi-laterally across the border include mineral fuels,
electrical machinery, automobiles, plastics, wood, and machinery related to utilities, appliances,
farm equipment, and internal combustion engines. These commodity groups are often associated
with rail or intermodal transport, however some of these commodity groups saw declines in
movement by rail; and the directional flow of goods moving on rail across the border is dominated
by imports resulting in a negative trade balance by rail. Highway crossings for exports are nearly
double the value of imports.
When stakeholders in the corridor were asked about primary markets, domestic regions were the
most common response, but Canada was the top international market response. When asked about
barriers to accessing some markets, the problems mentioned by shippers ranged from issues with
interconnecting rail carriers, to truck size and weight differences between jurisdictions, to the overall
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•

cost effectiveness of using various modes. The most common rail service concern expressed by the
shippers interviewed related to service delays/disruptions during the winter of 2013-2014.
The ATRI analysis of truck origins and destinations using intermodal facilities in the GNC found that
with a few exceptions, trucks coming into or leaving rail/highway, port/highway, or airport/highway
interchanges of freight, are not crossing the border with Canada. The exceptions to that finding are:
o
o

o

Nearly 6 percent of the trucks leaving the rail intermodal yard in Spokane ended their trip in
either British Columbia or Alberta
Fifty-percent of the trucks leaving the Port of Northern Montana ended their trip in Canada.
The Port of Northern Montana showed by far the greatest integration of international trade
flows with an intermodal facility in the corridor.
Fourteen percent of the trucks leaving Grays Harbor had a destination in British Columbia.

Conclusions and Recommendations about GNC’s Role in
Supporting Cross Border Trade with Canada
While trade with Canada is an important economic catalyst for the economies of GNC members,
there is no compelling evidence that the GNC acts as a significant facilitator for cross border
trade. While the prior analysis conducted in Phase 1 noted the importance of Canada as an economic
partner to GNC Coalition members, a closer look at the data suggests that little of the primarily eastwest commodity flows are diverted off or integrated into the flow of goods between GNC member states
and Canada to the north. From a modal perspective, highways carry the majority of cross border
freight, even though the highest value highway gateways result in significant time costs to industry. Of
interest is the finding that less than one-quarter of the exports through the five busiest gateways across
the corridor are moving by rail. In 2014, $11.3 billion worth of goods were exported through the GNC’s
top gateways by rail, while nearly $25 billion was imported by rail through these same gateways.
Conversely, export goods moving by highway were nearly twice the value as imported goods moving by
highway. This trade deficit in rail flows and the potential implication that U.S. exporters seem to choose
rail options less frequently than their Canadian counterparts could have many reasons including the
different product and supply chain attributes of exports versus imports. However, it could also be
related to available access to rail services and equipment. While it was hoped that interviews with
shippers in the corridor would help shed light on mode choice decisions for various markets, most
shippers were reluctant to discuss specifics about their use of a mode in a particular market. The use
and marketing of corridor facilities to support trade with Canada could be a significant opportunity for
the future of the corridor coalition.
The busiest gateways appear to be congested and future trends in travel time should be
monitored closely. Data to analyze border crossing times is spotty and has been available from
USDOT only occasionally and for specific sites. However, at the four highway border crossings in the
corridor for which data was available, the average travel time per mile was significantly higher than it
was for non-GNC/Canadian border crossings where data was available. It is also worth noting that only
three interstate highway facilities exist in the portion of the corridor that has a common border with
Canada. Several years ago, states in the Southwest part of the U.S. petitioned Congress to authorize a
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new interstate highway facility,Interstate 11. It has been proposed that U.S. 93 between Phoenix and
Las Vegas be upgraded to Interstate standards. US-93 continues north to the Canadian border where it
crosses into British Columbia from Western Montana. The coalition may wish to conduct a study to
examine the impact on regional economies and international trade from an interstate highway and
border gateway located between I-15 in Western Washington and I-15 in Central Montana.
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Addressing Threats and Weaknesses in the GNC
In Phase 1 of the GNC SWOT Analysis, several activities focused on identifying threats and
weaknesses that could have negative impacts to the corridor’s ability to efficiently support its commerce
and economic growth. The first of these activities was an analysis that examined broad trends and
issues that could impact the corridor using a framework that approached the task from these
viewpoints:
1.
2.
3.
4.
5.

Societal and demographic
Energy and environmental
Economic
Technologic
Governmental and regulatory

Using this trends and issues framework, members of the coalition were interviewed and surveyed for
their thoughts on key trends/issues that could affect the corridor. Because this was part of the Phase 1
Study only coalition members were interviewed. Based on the survey and general environmental
scanning, the consultant team produced a white paper on key trends and issues. This white paper then
became pre-reading material for a Future Freight Flows Scenario Planning Workshop, hosted by the
coalition in Vancouver, Washington.
Discussions held during the scenario planning workshop focused heavily on strengths and opportunities
in the GNC; however, the following weaknesses and threats were common among the four discussion
groups:
•
•

Public perceptions of railroad safety – especially as it relates to transporting crude oil
Environmental impacts from climate change and natural or manmade disasters

Other threats identified by some, but not all, discussion groups included land constraints in and around
Pacific Northwest ports, the volatility of energy markets, work force development needs, shifting global
supply chains, limited route redundancy, and the need for more north/south connections in the corridor.
A commonly discussed opportunity across the scenario planning groups was the need for new or
upgraded infrastructure—both railroad and highway.
In Phase 2 of the SWOT Analysis, coalition members wanted to give additional attention to the two
common threats identified in Phase 1 and to the most consistently identified opportunity. As a result,
the work plan for Phase 2 included the development of three programmatic corridor-wide initiatives: (1)
Grade Crossing Safety; (2) Environmental Planning; and (3) Unified Investment. To respond to these
initiatives, the consultant team, in conjunction with coalition member working groups, undertook steps
to lay the groundwork required to maintain and continue the development these initiatives moving
forward.
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Programmatic Corridor Initiatives
Grade Crossing Safety and Mobility Initiative
The GNC has more than 2,300 public, at-grade railroad/street crossings. Improving safety and
efficiency for cars, trucks, and trains is critical at these intersections. In Phase 1, a methodology was
created to assess all 2,323 crossings to identify crossing safety improvement candidates. This
methodology provided a system-level view of potential crossing changes that would identify candidates
for closure/consolidation, candidates for signalization upgrades, and candidates for grade separation.
The traditional approach for making grade-crossing investment decisions has been guided by the
USDOT, the Federal Highway Administration (FHWA) sponsored "Railroad-Highway Grade Crossing
Handbook, Revised Second Edition (August 2007),” and its predecessor documents. The handbook
provides guidance for the consideration of grade separations for highway-rail crossings.
Experience suggests that exposure, the product of AADT (Annual Average Daily Traffic) and the
number of trains traveling a section of rail, is a good measure to rank potential crossing improvements.
The Railroad-Highway Grade Crossing Handbook provides guidance for exposure metrics that suggest
when crossing closures and grade separations should be considered. These exposure guidelines are a
good starting point in the prioritization of crossing safety candidate projects. In the GNC SWOT Phase
1, the additional use of the Federal Railroad Administration’s (FRA) Web-Based Accident Prediction
System (WBPAS) 4 introduced the influence of past and predicted crossing crash statistics and the use
of BNSF’s “near miss” reports provided a rail operations perspective of crossings warranting a review of
possible crossing improvements. Using this hybrid methodology in Phase 1, an analysis produced three
lists of grade crossing candidates for closure, consolidation, and grade separation.
During Phase 2, the consultant team worked with a GNC Coalition working group that sought to expand
grade crossing evaluation criteria even further to include both qualitative and quantitative information to
help stakeholders identify the most suitable crossings for grade separation improvements. Because of
the diversity of the corridor, it was important for the GNC methodology be equally applicable to both
urban and rural crossings. The research undertaken and described here to support this task was
intended as a programmatic, corridor-level approach to help stakeholders identify, prioritize, and fund
grade-crossing improvements such as separations. The consultant team explored existing relevant
research, available local crossing data and proposed broad methodology/framework for making future
strategic decisions related to highway/rail at-grade crossing improvements in the GNC.
The inventory developed in Phase 1 provided a basis for a sample of crossings upon which the
proposed evaluation factors could be tested. A preliminary ranking of the more than 2,300 public
crossings produced a top 25 list of crossings for separation consideration based on exposure rate and
predictive accident ratio filters. The preliminary list of high-priority crossings was heavily weighted to
urban centers simply because of the much higher AADT prevalent at urban crossings. To reboot the
grade crossing safety initiative in Phase 2, the consultant team reached out to each state department of
transportation (DOT) to identify a sample of crossings from their respective states for consideration

4

http://safetydata.fra.dot.gov/webaps/
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under this initiative. 5 This outreach generated the 19 crossings in Table 11 and mapped in Figure 29.
Table 11: Tabular List of Railroad Crossing Sample for Test of Investment Evaluation Factors
# Crossing ID State Subdivision
COUNTY
CITY NAME
STREET
1

085640K

WA

SEATTLE

King

KENT

SR516 (Willis Street)

2

085629K

WA

SEATTLE

King

KENT

James Street

3

085625H

WA

SEATTLE

King

KENT

South 212th Street

4

085775R

WA

SEATTLE

Thurston

OLYMPIA

Rich Road SE

5

092493S

WA

SEATTLE

Lewis

WINLOCK

Walnut Street /SR 603

6

088620J

MT

Great Falls

Toole

Shelby

Hwy 2

7

059334A

MT

Hi Line

Flathead

Columbia Falls

North LaSalle Road

8

059618E

MT

Glascow

Roosevelt

Culbertson

First Avenue West

9

059770N

MT

Hi Line

Hill

Rudyard

Reed Street South

10

062505C

ND

Glasston

Grand Forks

Grand Forks

Hwy 2

11

070809N

ND

KO

Cass

Fargo

Broadway

12

070828T

ND

KO

Cass

Fargo

27th Street North

13

071103U

ND

KO

Cass

Casselton

Langer Avenue

14

087659J

ND

Jamestown

Burleigh

Bis/Linc

66th Street SE

15

071656R

ND

Crosby

Ward

Berthold

US-2

16

081558C

ND

Glasgow

Williams

Trenton

ND-1804

17

093077T&79G

ND

KO

Ward

Minot

27th Street SE

18

079957N

WI

St Croix

Buffalo

Nelson

WI-25

19

061459A

WI

Lakes

Douglas

Superior

North 28th

The consultant team took advantage of research being conducted concurrently for a project sponsored
by the Transportation Research Board to investigate the prioritization of at-grade crossings in
corridors. 6 A broad review of existing literature identified many criteria being used by local jurisdictions
in the U.S. and across the globe. These criteria can be grouped generally into four primary areas: (1)
Safety; (2) Delay/Economics; (3) Location/Geometry; and (4) Environmental.

Note: Minnesota DOT requested that GNC grade crossings in Minnesota be excluded from the initiative because of an
active legislative funding request to separate crossings identified through an in-house evaluation of grade crossings.
6
NCHRP 25-50: Prioritization Procedure for Proposed Road-Rail Grade Separation Projects along Specific Rail Corridors
http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=3890
5
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Figure 29: Map of Railroad Crossing Sample Used in Beta Test of Investment Evaluation Factors

A key concern identified early in the process was having access to the data required to support any
evaluation methodology developed. To help address data availability issues, the consultant team
assembled data through state and federal public data sources for each of the 19 crossings and
documented each data source. In many cases, data to support an evaluation factor was not directly
accessible and required data manipulations and calculations to be made to populate the factor. Table
12 shows the evaluation factors that required calculations to derive a result. Table 13 on the following
page provides additional details about each evaluation category, data factor, assessment of data
availability, and currently identified data sources.
Table 12: Calculated Data Factors Required for Evaluation Methodology*

Factor
Peak volumes
Average Road Vehicle Delay
(hours/day)
Exposure (S11)
Total Duration of Crossing
Closures/Day
Queue Length
Emission/Air Quality/Fuel Savings
Commercial Motor Vehicle operating
cost/delay and crash cost

Calculation
Estimated at 10% of AADT
Calculated using AADT, average. delay and number of
trains per day
AADT * Average number of daily trains
Number of trains * 5 minutes per train / 60 minutes
Estimated average volume for 1 train * 25 feet per vehicle
Calculated as total reduction in daily idling hours
Calculated as travel time savings and idling fuel costs

*

Table Notes: Refer to Grade Crossing Safety Initiative White Paper for additional details. Several data factor
calculations/estimate methodologies are still under development at the time of this report.
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Table 13: Rail Crossing Evaluation Factors

Environment

Safety / Exposure Factors

Evaluation Category

Data Access*

Source

1. USDOT Accident Prediction Value
2. Accident History Fatalities

5
4

FRA
FRA: Sum 5-year experience

3. Road Vehicle Delay

4

Calculation

4. Rail Delay

4

FRA collected the nearest
switches
FRA site
FRA site, local data
FRA site
Unknown
FRA
TBD* could use averages
Calculated
Calculated using average time
per train
Calculated average feet per
vehicle
FRA site
FRA site, Google maps
FRA site, Google maps
FRA site, Google maps

5.
6.
7.
8.
9.
10.
11.
12.

Posted Highway Speed
AADT- # of daily vehicles
AADT – # of daily trains
Hazardous Cars
Train Speed
Train Length
Exposure
Duration of Crossing Closure

5
4, (NAC)*
4, (NAC)
1
5
1
5
3

13. Queue Length

3

14.
15.
16.
17.

5
5
5
4

Geometry of the Crossing
Number of HW Lanes
Number of Rail Tracks
Adjacent Grade Separation (within 1 mi Y/N)

1. Noise – Quiet Zone (Yes/No [Y/N])
2. Visual Amenity
3. Emission/Air Quality/Fuel Savings

5
4
3

4. Environmentally sensitive (wetlands, other)

3

Community

General Population (wt/in 1-mi radius)
5
Fixed populations (wt/in 1-mi radius)
2
Vulnerable populations (1-mi radius)
3
Emergency services (1-mi radius)
2
Evacuation Route (Y/N) Emergency Mgmt
1
System (EMS), posted routes?
1. Passenger vehicle operating cost/delay and
2
Calculation
crash cost
2. Truck operating cost/delay/crash cost
2
Calculation
3. Crossing ops cost/life cycle cost
TBA
Engineering estimate
4. Construction cost
TBA
Engineering estimate
5. Economic Losses – positive or negative
TBA
No formula to date
*Table Notes: Data Accessibility based on a score of 1 to 5: 1 = Poor/ unavailable
5=Excellent/Easy scores
between 1 and 5 may involve needed calculations or estimates. NAC = Not always current. TBD = To be
determined. For more information, see white paper or appendix.

Economic
Factors

1.
2.
3.
4.
5.

FRA Quiet zones (Y/N)
Looked at adjacent land use
Calculated fuel savings /
emissions
Open source; Y/N or rating
system
ArcGIS
Open source
Open source
Open source
Visual, FRA/EMS Y/N

PAGE 45
Page 45

Strengths, Weaknesses, Opportunities and Threats

After reviewing the level of data accessibility, an initial evaluation methodology was applied to five
corridors in the state of Washington, as shown in Table 14.
Table 14: Initial Evaluation of Five High-Priority Crossings on the BNSF Seattle Subdivision
Street
Crossing
Location

City,
State

Current
AADT

Est. Peak
Hour
Volume

Est.
Vehicles
Affected
by One
Train a

2015
Number
of Daily
Trains

Current
Gate
Downtim
e Per
Day (Hrs)

Total
Daily
Vehicle
Delay
(Hours)

Max.
Queue
Length
(feet)b,c

SR516
(WILLIS
ST)
JAMES
ST
S 212TH
STREET
RICH RD
SE
WALNUT
ST./SR
603

Kent, WA

20,200

2020

168

63

5.25

442

4,208

Kent, WA

17,900

1790

149

63

5.25

392

3,729

Kent, WA

25,300

2530

211

63

5.25

553

5,271

Olympia,
WA
Winlock,
WA

6,057

606

50

51

4.25

107

1,262

4,500

450

38

52

4.33

81

938

Table Notes:
a. Assumes uniform distribution of traffic during the peak hour. Calculation is based upon peak volumes which is
estimated at 10% of AADT, x 5 minutes of gate downtime divided by 60 minutes in an hour.
b. Includes traffic on all approaches to the crossing.
c. Assumes 25 feet per vehicle.
Estimated Peak Hour Volume = 10% of AADT Estimated Vehicles Affected by One Train = Estimated Peak Hour Volume
x 5 minutes/60 minutes. Other Assumptions: Assumes that the average train is 7,800 long and traveling at an average of
20 mph, the average gate downtime per at-grade crossing would be approximately 5 minutes per train.

The consultant team also evaluated the use of geographic information system (GIS) tools in helping
support some of the identified evaluation criteria. For example, Figure 30 on the following page shows a
screen shot from an interactive map that displays the 1-mile buffer in blue around each crossing as well
as the general population in the surrounding area. When expanded, the fire stations, schools, and
police stations are visible. This type of graphical presentation will help decision makers get quickly
acquainted with the location of the crossings. In addition, pop-up boxes can be added to display the
evaluation factors for each crossing. The interactive map can be found at:
http://www.arcgis.com/home/webmap/viewer.html?webmap=e0eb2c8d6f46413e9fac07034527bd99
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Figure 30: ArcGIS On-line Map of the Three Kent Crossings

The graphic in Figure 31 displays the exposure value for each of the 19 rail crossings. The three Kent crossing have the highest
exposure values compared to the other crossings because of their higher than average annual daily traffic and higher than
average daily train traffic.
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Figure 31: Exposure Value of the 19 Sample Rail Crossings
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To further support the development of a comprehensive evaluation methodology, the working group
and consultant team developed assumptions where current data was not readily available. These
baseline assumptions are delineated as follows: 7
•
•
•
•
•

•

Estimated Peak Hour Volume = 10 percent of AADT
Assumes uniform distribution of traffic during the peak hour. Calculation is based upon peak
volumes, which are estimated at 10 percent of AADT, * 5 minutes of gate downtime/60 minutes in
an hour
Estimated Peak Vehicles Affected by One Train = Estimated Peak Hour Volume * 5 minutes/60
minutes
Estimated Average Vehicles Affected by One Train = Estimated average hourly volume * 5 minutes
per train/60 minutes
Assuming that the average train is 7,800 feet long and travels at an average of 20 mph, the average
gate downtime per at-grade crossing would be approximately 5 minutes per train. This is based
upon a 4:26 train crossing time (i.e., 7,800-foot-long train traveling at 20 mph, or 1,760 feet per
minute) plus 0:30 to lower the gate plus 0:12 to raise the gate = 5:08 minutes.
For an individual motorist who is approaching the crossing when the gate begins to come down,
one train would result in a gate downtime of just over 5 minutes. However, because drivers would
arrive at different times during the gate closure and reopening process, the average gate downtime
for each driver is estimated to be 2:30 (Analysis Group Inc. 2014).

The following discussion provides additional details about the methods used to derive numeric scores
for different evaluation factors.
Environmentally Sensitive Areas: Each crossing was assessed for potential environmentally
sensitive areas based on a set of nine environmental resources identified in Phase 1 of the GNC
SWOT. Each crossing was assigned a 5-mile buffer and an effort was made to determine whether one
of the environmental resources intersected that buffer. If it did, it triggered a “yes” for that resource
column. For each crossing, the number of environmental resources with a yes were totaled, and an
overall ranking was assigned for the “Environmental Sensitive Area” for the crossing. Based on the nine
environmental resources assessed, 0–1 resources affected was given a 1 (low) ranking; 2–3 resources
affected was given a 2 ranking; 4 resources affected was given a 3 (medium) ranking; 5 resources
affected was given a 4 ranking; and 5 or more resources was given a 5 (high) ranking.
Using a 5-mile buffer should be considered a conservative approach, which seemed appropriate at this
level of analysis. Upon closer/crossing-by-crossing-specific analysis, the environmental resource
intersected within the 5-mile buffer may not actually be affected by the change in crossing grade.
Table 15 demonstrates the technique as applied to determine the environmental sensitivity ranking for
each crossing.

7

These calculations were taken from the Tesoro Savage Vancouver Energy Distribution Terminal Facility Draft
Environmental Impact Statement November 2015 pg. 3.14-25.
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Table 15: Environmentally Sensitive Ratings
Environmentally Sensitve Areas

State

Air Non- Critical habitat
Coastal
Federal
Native
Military
attainment for federally Management and State
American
Installations
areas
listed species
Zone
lands
Tribal lands

Wild and
Scenic
Rivers

Superfund Ramsar
Sites
Wetlands

Total
Yes

Environmentally
Sensitive Area
Ranking
1(Low) - 5(High)

#

Crossing ID

5

092493S

WA

No

No

No

Yes

No

No

No

No

No

1

1

6

088620J

MT

No

No

No

Yes

No

No

No

No

No

1

1

10

059770N

MT

No

No

No

Yes

No

No

No

No

No

1

1

12

070828T

ND

No

No

No

No

No

No

No

No

No

0

1

13

071103U

ND

No

No

No

No

No

No

No

No

No

0

1

14

079957N

WI

No

No

No

Yes

No

No

No

No

No

1

1

16

087659J

ND

No

No

No

Yes

No

No

No

No

No

1

1

17

071656R

ND

No

No

No

No

No

No

No

No

No

0

1

19

093077T&79G ND

No

No

No

No

No

No

No

No

No

0

1

7

062505C

ND

No

No

No

Yes

Yes

No

No

No

No

2

2

8

059334A

MT

No

Yes

No

Yes

No

No

No

No

No

2

2

9

059618E

MT

No

No

No

Yes

No

Yes

No

No

No

2

2

15

061459A

WI

No

Yes

Yes

Yes

No

No

No

No

No

3

2

18

081558C

ND

No

No

No

Yes

No

Yes

No

No

No

2

2

1

085640K

WA

No

Yes

Yes

Yes

No

No

No

Yes

No

4

3

2

085629K

WA

No

Yes

Yes

Yes

No

No

No

Yes

No

4

3

3

085625H

WA

No

Yes

Yes

Yes

No

No

No

Yes

No

4

3

4

085775R

WA

No

Yes

Yes

Yes

Yes

No

No

Yes

No

5

4

Visual Amenities: A ranking was assigned based upon the assessment of the land use cover data (2011) directly at the crossing,
as well as the overriding land use within a 1-mile buffer around the crossing. This data was then confirmed via aerial image (2014
– 2015) whether it looked like industrial, rural, residential, etc. The tables below demonstrates the results of this methodology to
rank the 19 individual crossings. Table 16 shows the results of the visual amenities rankings.
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Table 16: Visual Amenities Ratings
Visual Amenities

#

Crossing ID

State

3

085625H

WA

4

085775R

WA

5

092493S

WA

6

088620J

MT

7

062505C

ND

8

059334A

MT

9

059618E

MT

10

059770N

MT

13

071103U

ND

14

079957N

WI

16

087659J

ND

17

071656R

ND

18

081558C

ND

1

085640K

WA

2

085629K

WA

15

061459A

WI

19

093077T&79G ND

12

070828T

ND

Land use (at Crossing
Point)
Developed, High Intensity
Developed, Low Intensity
Developed, High Intensity
Developed, Medium Intensity
Developed, High Intensity
Developed, Open Space
Developed, Low Intensity
Developed, Open Space
Developed, High Intensity
Developed, Medium Intensity
Developed, Open Space
Developed, Low Intensity
Developed, Medium Intensity
Developed, Medium Intensity
Developed, High Intensity
Developed, Medium Intensity
Developed, Medium Intensity
Developed, High Intensity

1-mile buffer of Land Use
Developed, High Intensity
Mixed Forest
Hay/Pasture
Herbaceuous
Developed, Medium Intensity
Hay/Pasture
Herbaceuous
Cultivated Crops
Cultivated Crops
Deciduous Forest
Herbaceuous
Cultivated Crops
Cultivated Crops
Developed, Medium Intensity
Developed, Medium Intensity
Developed, Low Intensity
Developed, Low Intensity
Developed, Medium Intensity

Confirmed by Aerial
Industrial
Rural
Rural/Residential
Residential/Open Space
Residential
Rural
Rural
Industrial/Residential
Residential/Rural
Rural/Woodland
Rural
Rural
Rural
Industrial/Residential
Industrial/Residential
Industrial/Residential
Industrial/Rural
Industrial/Residential

Visual Impact Ranking
1= low (in industrial area) 2=rural
(farms low populated) 3=suburban
medium residential density
4=Urban (city center, high
population density) 5= High
1
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
4
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Community-Related Factors: Community-related factors were developed using the U.S. Geological
Survey (USGS) National Map (http://viewer.nationalmap.gov/basic/) under the National Structures
Dataset. This dataset breaks down facilities by state for a variety of entities. Each state needs to be
downloaded and queried.
Community-Related Factors:
Open sources databases, which can also be helpful in gathering data for the community-related factors,
include:
• General population (C1) - can be populated from ArcGIS Business Analyst Online (BAO)
• Fixed populations (C2) - (hospitals, nursing homes, prisons) within 1 mile:
o Hospitals can usually be observed from the Open Streets base map in ArcGIS.
o Nursing homes are more difficult to detect, but they can be researched in the local
phone directory.
o Prison locations can be gathered from the local police website.
• Vulnerable populations (schools, sports facilities, city halls) within 1 mile:
o School locations can be gathered from school district websites.
o Sports facilities can usually be located by visual inspection off the ArcGIS Open
Streets base map.
o City halls can usually be located by visual inspection off the ArcGIS Open Streets
base map, or the address can be gathered from the city’s website.
• Emergency services (fire stations, emergency medical technicians [EMT], police stations)
within 1 mile:
o Fire station locations can be gathered from the fire district’s website.
o EMT services are more difficult to detect because sometimes they are part of the fire
department and sometimes they stand alone as an ambulance company. Performing
an Internet search of “ambulance services” for a specific location usually gives a
listing of available ambulance locations near the crossing.
• Evacuation routes:
o These are more difficult to locate because, in many cases, there is no specific
emergency route since routes are determined on an incident-by-incident basis.
Table 17 illustrates the data collected for the community factors for each of the 19 rail crossings under
evaluation.
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Table 17: Community Factors for Affected Populations
Crossing ID

State

Subdivision

County

City

Address

Fire
Police
BufferDist IDN Prisons Schools Station/
Hospitals
Stations
EMT

Total
Fixed
Pop

Total
EMS

059618E

MT

Glascow

Roosevelt

Culbertson

1st Ave. W

1 mile

9

0

4

1

2

1

3

088620J

MT

Great Falls

Toole

Shelby

Hwy 2

1 mile

6

1

5

2

2

2

4

1 mile

8

0

0

0

0

0

0

Reed St S-255 1 mile

10

0

0

0

0

0

0

059334A

MT

Hi Line

Flathead

Columbia Falls N LaSalle Rd

059770N

MT

Hi Line

Hill

Rudyard

071656R

ND

Crosby

Ward

Berthold

US-2

1 mile

17

0

0

0

0

0

0

081558C

ND

Glasgow

Williams

Trenton

ND-1804

1 mile

18

0

0

0

0

0

0

062505C

ND

Glasston

Grand Forks

Grand Forks

Hwy 2

1 mile

7

0

3

1

1

0

2

087659J

ND

Jamestown

Burleigh

Bis/Linc

66th St SE

1 mile

16

0

0

0

0

0

0

070809N

ND

KO

Cass

Fargo

Broadway

1 mile

11

0

11

1

1

4

2

070828T

ND

KO

Cass

Fargo

27th St N

1 mile

12

0

3

1

0

0

1

071103U

ND

KO

Cass

Casselton

Langer Av/ND

1 mile

13

0

3

1

0

0

1

093077T&79G

ND

KO

Ward

Minot

27th St SE

1 mile

19

0

0

0

0

0

0

085640K

WA

SEATTLE

King

KENT

SR516 (WILLIS 1 mile

1

0

3

1

1

5

2

085629K

WA

SEATTLE

King

KENT

JAMES ST

2

0

3

1

1

4

2

1 mile

085625H

WA

SEATTLE

King

KENT

S 212TH STREE1 mile

3

0

0

1

0

0

1

085775R

WA

SEATTLE

Thurston

OLYMPIA

RICH RD SE

1 mile

4

0

0

1

0

0

1

092493S

WA

SEATTLE

Lewis

WINLOCK

WALNUT ST./SR1 mile

5

0

1

1

0

2

1

061459A

WI

Lakes

Douglas

Superior

N 28th

1 mile

15

0

2

1

0

1

1

079957N

WI

St Croix

Buffalo

Nelson

WI-25

1 mile

14

0

0

1

0

0

1
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Economic Factors: The five economic factors include:
1.
Vehicle operating cost/delay and accident cost – passenger vehicles
2.
Vehicle operating cost/delay and accident cost – commercial vehicles
3.
Crossing operating cost/life cycle cost
4.
Construction cost
5.
Economic losses – positive or negative
These factors can be broken into those that can be calculated using directions given by USDOT in their
Transportation Investment Generating Economic Recovery (TIGER) and Fostering Advancements In
Shipping and Transportation for The Long-Term Achievement of National Efficiencies (FASTLANE)
Benefit Cost Analysis (BCA) guidance and those factors that need more development such as
economic loss. In USDOT guidance, TIGER and FASTLANE BCA Resource Guide, standard values
are given for numerous public benefits related to long-term outcomes from the investment. These
standard factors include:
• Value of Statistical Life
• Value of Injuries
• Value of Property Damage Only Crashes
• Value of Travel Time
• Value of Emissions
• Social Cost of Carbon
It is recommended that a set of standard monetized values be selected as default values. The default
values can be selected when no better local information is available as inputs into the calculations. This
method will provide a basis upon which the projects can be evaluated.

Grade Crossing Safety Initiative Conclusions and
Recommendations
The GNC Coalition recognizes the importance of rail transportation’s role in a growing economy. The
Coalition members also acknowledge the concerns of increasing rail traffic on the communities
adjacent to the Corridor. These concerns include noise, lighting and air quality, and safety and
congestion impacts at rail at-grade crossings. As both road and rail traffic volumes increase, it is likely
public concerns regarding this traffic will also grow.
The analysis described in the preceding section provides a good basis for further railroad crossing
evaluations and can help address concerns over public safety at grade crossings. As other studies are
completed—such as NCHRP 25-50 Prioritization Procedure for Proposed Road-Rail Grade Separation
Projects along Specific Rail Corridors and the Washington State Joint Transportation Commission
Study of Road-Rail Conflicts in Cities (2016) —the factors and calculations under these other initiatives
should be reviewed and updated as appropriate. Second, this initial evaluation methodology does not
include a weighting scheme to add weight to each individual sub-factor nor does it introduce weighting
to any of the evaluation categories as a whole. In the future, evaluators may want to add a weight factor
scheme to the methodology in order to give certain factors more importance during the evaluation
process.
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Moving forward, the grade crossing safety initiative could be a catalyst for maintaining and growing the
coalition. Establishing a crossing database for the corridor that could assist future project evaluations
and investment planning. Here then are several specific recommendations related to the grade
crossing safety and mobility initiative:
1. Recommendation: Adopt safety and mobility at highway/railway intersections as an
additional GNC Coalition goals and incorporate into the GNC Mission. Moving forward,
grade crossing safety and mobility could be a catalyst for maintaining and growing the coalition.
The GNC is currently the primary conduit for crude oil moving out of the Bakken Region of North
Dakota and Eastern Montana. Since 2014 the movement of crude oil by rail has declined, but in
a 2014 study, Minnesota noted that oil originating in the Bakken Basin had increased train
volumes through the state by 5-7 additional trains per day. The hazardous nature of Bakken
crude oil has been the subject of concern for states and local communities in the GNC.
Currently safety is not addressed in the coalition’s mission statement or goals.
2. Recommendation: Establish a central repository for grade crossing data in the corridor.
Establishing a crossing database for evaluating and prioritizing corridor grade crossing projects
could be a central theme for the coalition members to help address public concerns with atgrade crossing impacts in their communities.
3. Recommendation: Build on the expansion of grade crossing evaluation factors by
monitoring similar initiatives at the state and federal level. The analysis to identify available
data sources for expanding the evaluation of grade crossing projects to include broader
environmental, economic and community livability factors is a good basis for improving the
crossing evaluations process. As other studies are completed—such as NCHRP 25-50
Prioritization Procedure for Proposed Road-Rail Grade Separation Projects along Specific Rail
Corridors and the Washington State Joint Transportation Commission Study of Road-Rail
Conflicts in Cities (2016) —the factors and calculations under these other initiatives should be
reviewed and updated as appropriate.
4. Recommendation: Add weight factors to the grade crossing evaluation methodology in
order to give certain factors more importance. The evaluation method developed in Phase 2
does not include any weighting scheme to give preference to any individual evaluation factor nor
does it introduce weighting to any of the evaluation categories as a whole. 8

A White Paper produced as an element of Phase 2 work, suggests evaluation methodology for grade separation
prioritization that references more than 20 potential evaluation factors across four categories: 1) Safety, 2) Environmental,
3) Economic, and 4) Community Livability.

8
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Corridor‐Wide Preliminary Environmental Planning / Sustainability Initiative
This task was scoped to provide a screening-level analysis to assist GNC Coalition members when
preparing and submitting potential TIGER and/or FASTLANE grant applications. The analysis
discussed in this section covers three areas that provide the following information:

1. Types of projects that are likely to require categorical exclusions, environmental assessments
(EA), environmental impact statements (EIS), or “tiered” National Environmental Policy Act
(NEPA) documents for related projects to speed the NEPA process
2. Screening potential projects for FASTLANE or TIGER suitability and NEPA needs
3. NEPA considerations for multi-jurisdictional projects, which may provide grant application
benefits
Environmental Resources Mapping
This task was initiated by mapping the GNC with a 300-mile buffer in order to assess potential
environmental resources along the GNC that could potentially lead to more involved environmental
permitting for individual projects. At this high-level scale, potential environmental resources with a good
probability of affecting project schedule, cost, or benefits were mapped along the corridor. These
resources included:
• Federal and state lands
• Native American tribal lands
• Military installations
• Coastal management zones
• Air quality non-attainment areas
• Critical habitat for federally listed species
• Wetlands
• Superfund sites
• Wild and scenic rivers
References for the sources of the data used to map these resources are included at the end of the
section, and individual maps were prepared for each resource. Once these resources were mapped,
the team reviewed their prevalence along the corridor and their potential for overlap between resources
to determine which resources could potentially create environmental permitting/approval “hot spots.”

Analysis of Environmental “Hot Spots”
After reviewing the environmental resources along the GNC (within a 300-mile buffer), the team
narrowed the resources to those that seemed to be most prevalent directly along the corridor and also
those that overlapped one another along the corridor. Three resources—federal and state lands, Native
American Tribal Lands, and critical habitat for federally listed species—were selected as the most
prevalent and overlapping resources. These resources, as they intersect the GNC and overlap one
another, are shown on Figure 32.
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Figure 32: Overview of Environmental Hot Spots in the GNC

PAGE 57
Page 57

Strengths, Weaknesses, Opportunities and Threats

In particular, the western portion of the GNC where the corridor interconnects with Pacific Northwest
ports is laced by overlapping federal and state lands, Native American Tribal lands, and critical habitat.
The abundance of resources in this area could lead to additional environmental approvals and
permitting for particular projects along the GNC. Consultation with various federal and state agencies or
Native American Tribes would be required for projects that take place within lands owned by them.

Consulting with State and Federal Agencies and Native
American Tribes
Consultation and coordination will be required with the federal agency that owns the land where the
proposed project would take place. This consultation could include coordination under NEPA, which
would include preparation of an EA or an EIS, depending on the scope and potential impacts of the
proposed project. This would also lead to additional federal permitting requirements such as Section
106 under the National Historic Preservation Act (NHPA) and consultation with the U.S. Fish and
Wildlife Service (USFWS) for listed species. Consultation and coordination with state agencies would
also be required under NEPA and additionally as required for projects taking place on lands owned by
the state. This could also require additional state-level permitting for things like air, water/stormwater,
and state-listed species.
The USFWS defines the term “critical habitat” under the Endangered Species Act (ESA) as “specific
geographic area(s) that contain features essential for the conservation of a threatened or endangered
species that may require special management and protection.” As a result, federal agencies are
required to consult with the USFWS on actions they carry out, fund, or authorize to ensure that their
actions will not destroy or adversely modify critical habitat. Designation of a critical habitat does not
necessarily restrict development within the boundaries of critical habitat, but rather requires
consultation with the USFWS to determine that the habitat, and any potential species occupying it, are
not adversely affected. Mitigation may be required or recommended for projects as a result of
consultation with the USFWS under the ESA. Consultation with the USFWS would fall under the scope
of the previously described NEPA process and would also be required for any project requiring federal
funding or authorization.
Consultation with Native American tribes is federally required when potential projects take place on or
could affect tribal lands or interests. This consultation needs to be meaningful, in good faith, and
entered into on a government-to-government basis that supports and respects tribal sovereignty and
self-determination. Preservation laws that would need to be considered during tribal consultation could
include the Native American Graves Protection and Repatriation Act (NAGPRA), the Archaeological
Resources Protection Act (ARPA), and the American Indian Religious Freedom Act (AIRFA). These
regulations would likely fall under the scope of either a NEPA or NHPA Section 106 process.
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Environmental Planning and Sustainability Conclusions
and Recommendations
The environmental “hot spots” analyzed for the GNC provide a high-scale understanding of potential
environmental authorization and permitting that could be required for projects along and within the
GNC. Three environmental resources: 1) federal and state lands, 2) Native American Tribal Lands, and
3) critical habitat, in particular occur most predominantly along the GNC, specifically in the western
portion of the corridor. These resources are prevalent and overlap one another within the corridor, likely
creating the need for additional authorization and permitting for specific projects. These environmental
resources would typically trigger requirements for environmental coordination and consultation with
various federal and state agencies and would need to be considered when planning projects. In
contrast, some environmental issues such as air quality non-attainment might benefit from projects that
reduce congestion or greenhouse gas emissions.
The specifics of adverse or beneficial impacts, the need for authorizations or permits, as well as the
level of consultation and coordination with agencies that is required all depend on the specifics of the
project. Once a specific project is identified, the geographic area of potential impacts can be refined
and environmental resources that are potentially affected can be fully analyzed at a much smaller scale
than this initial review of potential environmental “hot spots.”
Given the prevalent environmental resources in the corridor, the GNC Coalition may wish to examine a
longer term strategy for consulting with various government agencies and Native American Tribes in
the corridor. As the business plan for the corridor evolves, the membership of the coalition will likely
evolve as well. Having representatives that can help the coalition navigate environmental and
sustainability issues could become another element of the value proposition for the coalition.
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Unified Corridor Investment Initiative
In recent years, many state and federal studies have all reached the same conclusion: Available
funding resources are falling behind in making needed transportation investments. In a multimodal
corridor more than 3,300 miles long there are many investment needs and many competing entities for
limited state, federal and private sector resources. A compelling reason for forming the GNC coalition
is: “to promote regional cooperation, planning, and shared project implementation for research
programs and projects to improve multimodal transportation system management and operations.”
To achieve this goal, completing priority GNC projects is likely to require the creation and adoption of a
Unified Corridor Investment Program (UCIP).
In researching existing models for a UCIP, one example reviewed for applicability is the Freight Action
Strategy for the Everett-Seattle-Tacoma Corridor (FAST Corridor). The FAST Corridor is a partnership
of 26 local cities; counties, ports, federal, state, and regional transportation agencies; and railroads and
motor carriers intent on solving freight mobility problems with coordinated solutions. Their success is
based upon their willingness to prioritize projects and reprioritize shared funding resources as projects
moved through their development cycles.

Available Federal Funding Programs Applicable to the GNC9
Performance Planning under Federal Transportation Reauthorization Bills
Performance Requirements under Moving Ahead for Progress in the 21st Century (MAP-21) The
MAP-21, the two-year federal transportation reauthorization enacted in 2012 featured a new emphasis
on performance management/measurement to improve investment decision-making. Under MAP-21,
the USDOT established performance measures, and state DOTs developed performance targets in
consultation with metropolitan planning organizations (MPOs) and others. It was intended that state
investments would make progress toward these performance targets. MPOs must incorporate these
performance measures and targets into their transportation improvement programs (TIPs) and longrange transportation plans as well. However, MAP-21 imposes no financial penalty for states and
MPOs that fail to make progress toward these performance goals, and funding decisions for any given
project are not explicitly tied to performance criteria.
MAP-21 identifies seven thematic areas for which the secretary of transportation is to determine
performance measures. These areas include (1) safety; (2) infrastructure condition; (3) congestion
reduction; (4) system reliability; (5) freight movement and economic vitality; (6) environmental
sustainability; and (7) reduced project delivery delays. MAP-21 describes the high-level national goals
associated with each of these topics.
In response to MAP-21’s emphasis on performance measures, The American Association of State
Highway and Transportation Officials (AASHTO) and the FHWA Freight Performance Measure Task

The focus of the investment strategy covered in this section is on federal transportation funding programs. A white paper
completed on the investment strategy for the GNC Coalition goes into greater depth, including a discussion of state funding
programs and performance measures. This white paper is available on the GNC Coalition website.

9
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Force developed three national freight measures to provide some guidance for future rule-making. The
three measures are: a) Travel Time, b) Reliability, and c) Access
Performance Requirements under Fixing America’s Surface Transportation (FAST) Act: The FAST
Act makes no significant changes to the performance-based planning and programming policy
requirements included in MAP-21. This includes no additional national-level performance measures
beyond what is currently being developed through the federal rule-making process. The notable
changes that affect the GNC’s state DOT members include the following:
• Expands the scope of the planning process to include addressing resiliency and reliability as
well as enhancing travel and tourism of the transportation system. Specifically, includes the
phrase “improve the resilience and reliability of the transportation system.”
• Changed to a “shall” regarding the inclusion of description of performance measures and the
system performance report in a state’s long-range transportation plan.
• Adds language that the long-range transportation plans shall consider public ports and freight
shippers.
Notable changes in the FAST Act that affect GNC port members—specifically, the ports of Seattle and
Tacoma members—include the requirement to create a port performance statistics program. This
program requires the top 25 ports within three categories (tonnage, containers, and dry bulk) to report
annual throughput statistics.
At the time of this report the federal rule-making for freight-related performance measures has yet to be
completed.
Identifying Performance Metrics for the GNC
GNC Coalition members have expressed a need to have better tools to allow them to:
1) Determine their performance against their goals
2) Better understand how to evaluate investment priorities
Freight performance measures are tools that can be used to evaluate the efficiency and effectiveness
of the freight system and indicate where or when additional investment is needed. Performance
measures provide a method to monitor an organization’s progress toward achieving their goals.
Analysis of freight performance measures can also be used to prioritize investments and select specific
freight improvement projects for investment.
At this time, no national performance measures have been established for freight networks; however,
proposed rule-making to establish national measures in compliance with MAP-21 and FAST Act is
underway. Originally, the notice of proposed rule-making (NPRM) for freight performance measures
was to be published in late October 2015 with the comment period ending in January 2016. But in
December 2015, Congress passed the FAST Act, which also requires freight performance measures. It
is unknown when this NPRM will be released for comment.
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Figure 33: 5-Step Model for using Performance Measures
The consultant team conducted a
review of current practices in the use
of freight performance measurements
in grant applications such as TIGER
as well by other freight coalitions. The
coalition is currently in the process of
selecting priority bottleneck projects
that reduce transit times, increase
reliability, improve the environment,
and improve safety. Figure 33
illustrates the typical five steps needed
for good performance planning. This
figure demonstrates the interaction of
goal achievement and performance
measures.
National Freight Performance
Measurement Initiatives: At the
national level, significant volumes of
data are being collected to measure
many aspects of freight system
performance. Collecting freight-related
data is occurring at all of the modal
agencies of the USDOT, including the
FHWA, the FRA, the Federal Motor
Carrier Safety Administration (FMCSA), the Maritime Administration (MARAD), the Federal Aviation
Administration (FAA), the National Highway Transportation Safety Administration (NHTSA), and the
Surface Transportation Board (STB). The U.S. Army Corps of Engineers (USACE)—which is not part of
USDOT—also collects performance data on the national marine transportation system. The U.S.
Environmental Protection Agency (USEPA) tracks and regulates mobile emissions, including those of
trucks, ships, railroads, and aircraft. The U.S. Department of Commerce monitors imports, exports, and
many categories of commercial output.
MAP-21 and the FAST Act transformed the federal-aid highway program by establishing new
performance management requirements for state DOTs and MPOs to ensure that investments of
federal-aid funds in highway construction are directed to support progress toward the achievement of
established performance targets. Congress believes that the use of performance management
refocuses attention on national transportation goals, increases the accountability and transparency of
the federal-aid highway program, and improves project decision-making through performance-based
planning and programming.
MAP-21 National Freight Policy (NFP) Goals and USDOT Performance Measures: USDOT’s Draft
National Freight Strategic Plan lists strategies to help meet the goals established under MAP-21’s
National Freight Policy (NFP). This policy states in part that, “It is the policy of the United States to
improve the condition and performance of the national freight network to ensure that the national freight
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network provides the foundation for the United States to compete in the global economy and achieve
[its goals].” The MAP-21 NFP goals are:
Goal 1: To invest in infrastructure improvements and to implement operational improvements
that strengthen the contribution of the national freight network to the economic competitiveness
of the United States; reduce congestion; and increase productivity, particularly for domestic
industries and businesses that create high-value jobs.
Goal 2: To improve the safety, security, and resilience of freight transportation.
Goal 3: To improve the state of good repair of the national freight network.
Goal 4: To use advanced technology to improve the safety and efficiency of the national freight
network.
Goal 5: To incorporate concepts of performance, innovation, competition, and accountability
into the operation and maintenance of the national freight network.
Goal 6: To improve the economic efficiency of the national freight network.
Goal 7: To reduce the environmental impacts of freight movement on the national freight
network.
On March 15, 2016, FHWA issued the final rule to establish performance measures for state DOTs to
use to carry out the Highway Safety Improvement Program (HSIP) and to assess the following:
• Number of motor vehicle crash-related serious injuries and fatalities
• Number of serious injuries and fatalities of non-motorized users
• Serious injuries and fatalities per vehicle miles traveled (VMT)
These rules were issued based on Section 1203 of the MAP-21. FHWA also considered the provisions
in the FAST Act in the development of this final rule related to safety. State DOTs will now be required
to establish performance targets and assess performance in the 12 areas established by the MAP-21,
and FHWA will assess their progress toward meeting targets in 10 of these areas. State DOTs that fail
to meet or make significant progress toward meeting safety targets will be required to direct a portion of
their HSIP funding toward projects that will improve safety.
Federal Draft Rule-Making on Performance Measures: For two years, USDOT has been working to
establish a new system of performance measures to help govern how federal dollars are spent and
hold states and metro areas accountable for making progress on important goals. On April 22, 2016,
FHWA published an NPRM to propose national performance metrics for the National Highway System
(NHS), Freight Movement on the Interstate System, and the Congestion Mitigation and Air Quality
Improvement Program, as required by MAP-21 and the FAST Act. This proposal for congestion (and
several other measures focused on “system performance”) is the last of three sets of new FHWA rules
that are scheduled to be finalized in 2017. This NPRM proposes regulations that would make progress
toward the following national goals:
•
•
•
•

Congestion reduction – To achieve a significant reduction in congestion on the NHS
System reliability – To improve the efficiency of the surface transportation system
Freight movement and economic vitality – To improve the national freight network, strengthen
the ability of rural communities to access national and international trade markets, and support
regional economic development
Environmental sustainability – To enhance the performance of the transportation system while
protecting and enhancing the natural environment
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In addition, this NPRM:
• Provides for greater consistency in the reporting of condition/performance
• Proposes requirements for the establishment of targets that can be aggregated at the national
level
• Proposes reporting in a consistent manner on progress achievement
• Proposes a process for determining a state DOT's significant progress
As a result of the proposed new regulations, state DOTs will be expected to gather data on these
measures. Based upon the information gathered, it is anticipated that the state DOTs and MPOs will be
able to achieve more informed transportation planning and programming decisions. In addition, the new
performance aspects of the federal-aid program should allow FHWA to better communicate a national
performance story and more reliably assess the impacts of federal funding investments.
An often heard adage of performance management is: “You can’t manage what you don’t measure.”
This round of rule-making is FHWA’s attempt to measure performance and influence investment
decision-making to improve the performance of the selected measurements. The challenge is to ensure
that “correct” indicators are selected to achieve the investment behaviors that truly improve the
system’s performance throughout the whole network versus just moving the chokepoint down the line.
Table 18 summarizes the proposed metrics for the NHS. The NPRM can be found at:
http://www.fhwa.dot.gov/tpm/rule/pm3_nprm.cfm.
Table 18: Proposed FHWA Freight Movement Measurements
Indicator
Performance
Measure
Truck Travel Time
Percentage of the interstate system
Reliability
mileage providing for reliable truck travel
(TTTR)
time
Mileage
Percentage of the interstate system
Uncongested
mileage uncongested based upon the
average truck speed for each travel time
segment on the interstate system for a
calendar year

Target
Must exhibit a TTTR <1.50 to
meet threshold
Average truck speed > 50
mph for the segment =
uncongested

FHWA intends to provide a dataset called the National Performance Management Research Data Set
(NPMRDS) monthly to the state DOTs and MPOs. This data set:
• Includes travel times derived from all traffic using the highway system, in 5-minute bins
• Includes a breakdown of travel times of freight vehicles and all traffic (freight and passenger
vehicles)
• Uses travel times that are reported via vehicle probes on contiguous segments of roadway
covering the entire mainline NHS
• Uses vehicle probes that could include mobile phones, vehicle transponders, and portable
navigation devices
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An FHWA fact sheet with the detailed calculations of the two freight measures can be found at:
https://www.regulations.gov/?_escaped_fragment_=documentDetail;D=FHWA-2013-0054-0116.
Current Modal Performance Measures
Trucking Performance Measures: Truck-specific performance data in the public domain are thought
to be insufficient for many policy, investment, and operational decisions. State transportation agencies
usually generate average daily traffic volumes for trucks, but other important information, such as truck
origins and destinations, remains a data challenge for many. The need for better truck performance
data has led to many efforts to exploit new and emerging technologies (such as the sample GPS data
that ATRI can provide). The Freight Analysis Framework (FAF), which is an FHWA-led initiative,
analyzes commodity-flow information derived from the Commodity Flow Survey 10 to produce estimates
of overall freight volumes as well as estimated origins and destinations. A FAF guidebook describes
several means by which capacity-related measures could be estimated, including:
•
•
•
•
•
•

Traffic volume
Capacity
Volume-to-capacity ratios
Average speed
Travel time
Link delay

Rail Performance Measures: Since 1999, the American Association of Railroads (AAR) has published
performance measures for the Class I railroads. 11 On its website, AAR reports weekly updates on train
travel speeds, cars on line, and dwell times of Norfolk Southern, CSX, Union Pacific, BNSF, Kansas
City Southern, and Canadian Pacific Railway. AAR notes that, despite using common methodology,
one railroad’s performance metrics should not be compared to another’s. An individual railroad’s
performance can be affected by differences in network terrain, railroad design, the mix of traffic, the
effect of passenger operations, and external factors such as weather and port operations. AAR also
notes that each railroad’s calculation methodology of each measure can vary. The performance
measures allow train speeds to be measured by train type, such as intermodal, grain, coal, or double
stack. Dwell times are reported at major yards. The number of cars on the system are tracked by the
various types of cars such as box, intermodal, or hopper cars. In addition, the STB requires voluminous
reporting data from the U.S. railroads, much of which could be used to develop performance measures
at the national level. The data generally are aggregated from proprietary sources and are therefore not
available at a local or regional level.
On April 29, 2016, the STB issued a Supplemental Notice of Proposed Rulemaking (SNPR) for the
establishment of weekly reporting of rail service performance data by the Class I railroads and the
Chicago Transportation Coordination Office (CTCO). The new requirements are aimed at preventing
widespread rail service issues such as those in 2014 that affected numerous commodity shippers,

The Commodity Flow Survey (CFS), undertaken through a partnership between the Census Bureau and the Bureau of
Transportation Statistics (BTS) is conducted every 5 years (years ending in "2" and "7") as part of the Economic Census.
http://www.census.gov/econ/cfs/
11 https://www.aar.org/Pages/Freight-Rail-Traffic-Data.aspx#annualrailtraffic
10
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including grain shippers. The requirement to report weekly rail service metrics can provide an early alert
of impending service disruptions. This increased visibility should give shippers and receivers critical
additional time to mitigate the business harm and economic loss if and when those disruptions occur.
The AAR notes that railroad service is often a function of the amount of resources on hand to meet
demand for transportation. Shippers’ forecasts provided to the railroads also drive the amount of rail
resources available to move the different commodities. When forecasts vary greatly from the actual
demand, railroads are challenged to keep their networks fluid. As a result, Class I railroad metrics may
rise and fall and may not fully represent the causation of service problems or efforts to resolve them.
The STB accepted comments through June 28, 2016. It is anticipated that the STB will issue
regulations this same year. The entire Docket No. EP 724 (Sub-No. 4) can be seen here:
http://www.stb.dot.gov/decisions/readingroom.nsf/WebDecisionID/45087?OpenDocument.
Maritime (Port) Performance Measures: Analogous to the highway mode, in which data exist for
traffic volumes but not to the same extent for highway performance, there are little available data on
port performance. Port volumes are measured, but information is not available as to how ports have
accommodated the growth in container volume in past decades.
MARAD produces an annual Statistical Snapshot that provides nearly 20 categories of water-freightrelated statistics. The data address freight volumes, ports of entry and export, commodity trends,
numbers of ships and containers involved, measures of trade, measures of employment in the industry,
and measures of the economics of waterborne shipping. MARAD notes that a lack of common
performance measures and the lack of a reporting process have stymied its attempts to measure the
efficiency of major U.S. ports. Given the diverse characteristics of U.S. ports, comparing port efficiency
will require the creation of new methodologies and the collection of data.
The FAST Act attempts to address this data gap. A Port Performance Freight Statistics Program is
required to be established under the act to provide a nationally consistent measure of performance of
the nation’s top ports. At a minimum, the program will measure:
•
•
•

The nation’s top 25 ports by tonnage
The nation’s top 25 ports by 20-foot equivalent unit
The nation’s top 25 ports by dry bulk

No later than January 15 of each year, an annual Port Capacity and Throughput report is to be
submitted to Congress that includes the statistics on capacity and throughput of these top ports. A port
is required to participate if the port receives federal assistance or is subject to federal regulation to
submit necessary information to the STB. The required data includes statistics on capacity and
throughput as applicable to the specific configuration of the port. A working group will prepare a
recommendation on the specifics of this program.
Aligning Performance Measures with Goals
The reauthorization of TIGER discretionary grants under the Fiscal Year (FY) 2016 Omnibus Bill, as
well as the enactment of the FAST Act, provides the coalition with insight into U.S. national
transportation priorities of which the GNC Coalition projects must be aligned.
It is the intent of the GNC Coalition to consider the establishment of performance measures that can be

PAGE 66
Page 66

Strengths, Weaknesses, Opportunities and Threats

used to evaluate the corridor’s progress toward their goals as well as utilize selected measures to
prioritize investments along the corridor. Table 19, suggests how the performance criteria in Phase 1 of
the GNC SWOT Analysis translates to evaluation criteria found in the TIGER grant and FASTLANE
grant program established by the FAST Act.

Table 19: Cross Walk between GNC Coalition Project Evaluation, TIGER and FAST Act
GNC
Performance
Coalition
Criteria
Phase I
TIGER
FAST Act
Ladders of
Economic
Opportunity
X
Economic Competiveness
Development
Operational Savings
Environmental
X
X
Environmental Sustainability
Benefits
X
Can be completed within
Project Readiness
X
5 years, if funded
Mobility / Improves
Reduction of
Added Urban/ Rural Access and
Corridor
X
Congestion
System Condition
Performance
X
Safety
X
X
Significant Impact
on
the nation, region

X
X

X

Funding Plans Used by Successful TIGER Awardees
For decades Congress addressed many regional transportation investment priorities through
“earmarks” in transportation funding bills. Criticisms over the partisanship of earmark spending led
Congress to end the practice of earmarks in 2009. To help fill the void, the American Recovery and
Reinvestment Act of 2009 created the Transportation Investment Generating Economic Recovery
(TIGER) competitive grant program. “Since 2009, TIGER has provided nearly $4.6 billion to
381 projects in all 50 states, the District of Columbia and Puerto Rico, including 134 projects to support
rural and tribal communities. Overall, the Department has received more than 6,700 applications
requesting more than $134 billion for transportation projects across the country.” 12
To explore how the GNC Coalition might use the TIGER and FASTLANE grant programs more
effectively as a funding strategy, six freight projects submitted by coalition representative that have
received TIGER awards were reviewed. The projects were sited in four states: Oregon, Washington,
Idaho, and Montana. To summarize, all six projects had local funding. TIGER funding ranged from a

12

USDOT TIGER Grant webpage: https://www.transportation.gov/tiger/
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low of 21 percent to a high of 59 percent of the project costs. Five out of the six examples had
additional funding sources in addition to local and TIGER funds. The additional sources included
federal funding from Economic Development Administration (EDA) grants, USEPA Brownfields grants,
railroad participation, and funding from state programs.
The data demonstrates the need to build a diversified project funding plan that demonstrates
investments by multiple stakeholders in the project. In addition, using a diverse funding plan exhibits
the project’s ability to leverage investments from non-TIGER sources. Successful projects have also
illustrated the leverage realized by building upon prior investments made within their respective
networks.
The TIGER program also provides a good reference for the GNC Coalition to define performance
measures for the corridor. TIGER grant projects must be regionally significant and far enough along to
be identified in state and regional transportation planning documents. The state and regional planning
processes vary in every state. Some basics may include: the infrastructure improvements must be
engineered; the cost estimates, environmental reviews, right-of-way (ROW) acquired/certified; and the
required local match obligated. Competitive projects need over-match and a positive cost-benefit
analysis (CBA).
Grant reviewers look for projects that improve the nation’s transportation situation and address one or
all of the USDOT’s strategic priorities:
• The five primary selection criteria are based on the priorities included in USDOT’s Strategic
Plan for FYs 2012–2016.
• USDOT will consider whether the project furthers the six “Livability Principles” developed by
USDOT with the U.S. Department of Housing and Urban Development (HUD) and USEPA as
part of the Partnership for Sustainable Communities.
• USDOT is particularly interested in projects that apply innovative strategies to improve the
efficiency of project development or improve overall project delivery in the area.
• USDOT awards TIGER funds for projects that demonstrateproject readinessto begin upon
awarding of funds.
• Applicants must include a detailed project schedule that includes all major project milestones
such as start and completion of environmental reviews and approvals; design; ROW acquisition,
and so on.
• Applicants are expected to prepare and submit a CBA. The basis for the CBA includes items
such as travel demand forecasts and market forecasts.
• Proposed project are required to be included in the relevant state, metropolitan, and local
planning documents.
• All regionally significant projects requiring an action by FHWA or the Federal Transit
Administration (FTA) must be in the metropolitan transportation plan, transportation
Improvement program (TIP), and statewide transportation improvement program (STIP).
In the developing a CBA, each project sponsor must identify the benefits anticipated to be achieved
with the completion of the project. This is accomplished by identifying specific measures that are
intended to be achieved upon completion of the projects. Appendix D illustrates examples of these
measures that GNC Coalition TIGER awardees have used to demonstrate the benefits of their
respective projects.
Each project selected a factor that was monetized to demonstrate the value of the benefits in the
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following areas:
• Quality of Life
• Economic Competitiveness
• State of Good Repair
• Environmental Sustainability
• Safety
The bulleted list above shows the CBA measurements used by GNC Coalition members awarded
TIGER funds. This should be a good reference as the GNC Coalition strives to define corridor-wide
performance measures.
FAST Act: Initial review of the FAST Act indicates that discretionary grant funding criteria under the
act appears to mirror those of the TIGER program. In the FAST Act, additional funding programs or setasides are specifically identified for freight projects. These specific freight funding programs should
provide freight projects a better chance of receiving federal funding. It is anticipated that the new freight
funding options will be as competitive as TIGER has been in the past. The addition of the Nationally
Significant Freight and Highway Projects (NSFHP) competitive grant program—which focuses on larger
megaprojects ($100 million)—may spread out the applicants as megaproject sponsors submit
applications under this new funding program. The white paper on the GNC’s unified investment
program includes additional details and appendices containing language from the FAST Act Section
1105. Here is an excerpt on what is eligible under this program.
“ELIGIBLE PROJECTS.
‘‘(i) a highway freight project carried out on the National Highway Freight Network established
under section 167;
‘‘(ii) a highway or bridge project carried out on the National Highway System, including—
‘‘(I) a project to add capacity to the Interstate System to improve mobility; or
‘‘(II) a project in a national scenic area;
‘‘(iii) a freight project that is—
‘‘(I) a freight intermodal or freight rail project;
or
‘‘(II) within the boundaries of a public or private freight rail, water (including ports), or intermodal
facility and that is a surface transportation infrastructure project necessary to facilitate direct
intermodal interchange, transfer, or access into or out of the facility; or
‘‘(iv) a railway-highway grade crossing or grade separation project; and
‘‘(B) has eligible project costs that are reasonably anticipated to equal or exceed the lesser of—
‘‘(i) $100,000,000; or
‘‘(ii) in the case of a project—
‘‘(I) located in 1 State, 30 percent of the amount apportioned under this chapter to the State in
the most recently completed fiscal year;
or
‘‘(II) located in more than 1 State, 50 percent of the amount apportioned under this chapter to
the participating State with the largest apportionment under this chapter in the most recently
completed fiscal year.”
Competition for TIGER funds will only decrease if the rule-making for the funds available under the
NSFHP discretionary grant program discourages the project sponsors from submitting applications to
multiple funding sources concurrently. Another option is to require project sponsors to declare their
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multiple applications in each grant submittal as part of the project’s sources and uses statement.
FAST Corridor Project Funding Success
The FAST Corridor is a partnership intent on solving freight mobility problems with coordinated
solutions. FAST partners share information and pool funding resources—sometimes shifting funds from
projects that were delayed to those that were ready to begin—to benefit the program as a whole. The
basis of this cooperative funding has been consensus accomplished through detailed Memorandums of
Understanding between the partners. Using this team approach, projects have been brought to
completion that might otherwise never have been completed. Since 1998, FAST partners have
identified and assembled more than $650 million of public and private funding to complete 20 of 25
original partnership projects, and work continues toward completion of the remaining five projects.
Each of the FAST Corridor partners works to achieve a common freight mobility vision. That vision
integrates local and regional transportation system improvements along mainline rail lines and truck
corridors near ports in the central Puget Sound region. The FAST Corridor’s goals are to improve the
functionality, capacity, and connectivity of the mainline rail system; eliminate chokepoints where
railroad and arterial networks intersect; provide safe rail crossings and reliable emergency access for
local communities; and establish reliable truck links between ports, railroad intermodal yards, and
regional distribution centers. This is a potential funding approach that the GNC Coalition should
consider as they define their investment strategies.
GNC Coalition Goals
In 2012, the GNC Coalition developed goals that they wanted to accomplish with their initial MCOM
funding. These original goals were refined in Phase 2 The coalition’s current goals are:
• Position the GNC as a national leader and model of collaboration and coordination among
transportation alliances in eight states and bordering Canadian provinces
• Sustain and enhance the economic vitality and global competitiveness of the region
• Support efficiencies that reduce the transportation carbon footprint
• Support a sustainable and secure energy future
• Support freight-compatible land use development along the corridor
• Invest in a 21st century transportation system that utilizes diverse revenue and financing
mechanisms
• Support a seamless, efficient, and integrated freight system
• Encourage optimal modal freight movement based on efficiency, demand, capacity, and
environmental sustainability
• Implement advanced operations and technology solutions to improve freight mobility
Table 20 suggests several potential performance measures that could be adopted by the GNC
Coalition to measure their progress against the goals listed above.
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Table 20: Potential Performance Indicators to Measure GNC Progress Towards Goals
Potential
Performance
Goal
Category
Performance Indicators
Position the GNC as a national leader
Operational
Number of MOUs executed by
and model of collaboration and
Efficiency
GNC members
coordination
Sustain and enhance the economic
Economic Impact Jobs created; Contribution to
vitality and global competitiveness of
gross domestic product;
the region
Volume and value of goods
Support efficiencies that reduce the
Environmental
Avoided vehicular emissions
transportation carbon footprint
caused by modal shift;
Reduction in VMT
Support a sustainable and secure
Environmental /
Trends in energy related
energy future
Economic Impact incidents in the corridor
Support freight compatible land use
Economic Impact
development along the corridor
Invest in a 21st century transportation
Economic Impact Number of TIGER and FAST
system that utilizes diverse revenue
LANE grants awarded
and financing mechanisms
Support a seamless, efficient, and
Operational
VMT; Average speed
integrated freight system
Efficiency
Encourage optimal modal freight
Operational
VMT; Average speed
movement based on efficiency,
Efficiency
demand, capacity, and environmental
Mobility and
Changes in travel times;
sustainability
Accessibility
Changes in hours of delay
Reliability
Deviation of travel time
Cost
Avoided cost from reduced
fuel consumption because of
reduced idling
Implement advanced operations and
Mobility
Number of new installations of
technology solutions to improve freight
advanced operations and
mobility
technology solutions
As an observation, currently the GNC Coalition has not established any safety goals for the corridor.
The Coalition’s project evaluation criterion does have a safety element upon which the projects are
rated. For consistency, it is recommended that the GNC Coalition consider the development of a safety
goal under its mission and vision.

Unified Investment Program Conclusions and
Recommendations
During a March 2016 meeting of the GNC Coalition in Portland, Oregon members acknowledged the
inherent difficultly of getting many diverse entities to reach consensus in support of specific projects.
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However, it must also be acknowledged that forming coalitions to identify investments that provide the
greatest utility to the broadest number of stakeholders has been encouraged by federal appropriators
and is a primary reason that the GNC Coalition was formed. The following recommendations then are
provided to help the GNC Coalition move toward achieving greater success in gaining funding through
competitive federal grant programs and identifying corridor investments that provide the greatest utility
to the GNC Coalition:
1. Identify a core set of GNC performance measures to reflect metrics that have driven successful
funding solutions at the national level and align with the FAST Act. The selection and adoption
of coalition performance measures can be one method to demonstrate the value of GNC
Coalition projects in the national arena. (A secondary consideration for metrics is to provide
safety and operational performance data for the three major modes; highway, rail, and water
that would address concerns of communities and businesses in the corridor).
2. Identify coalition resources to collect and display the selected performance measures in a
dashboard on the GNC Coalition’s website to illustrate the progress being made toward goals
including safety.
3. In the short term, add a performance measures tab to the GNC Coalition’s website to showcase
benefits defined in Phase 1 such as:
a. 2012 Modal (share both tons and value)
b. 2012 Commodity Mix
c. 2012 versus 2040 forecasts
4. Show completed projects on the website as well as highlight coalition projects such as those
projects that are under construction as well as mature projects that are in the process of
securing final funding.
5. Review GNC coalition evaluation criteria for projects to ensure alignment between coalition
priorities and criteria and the goals of the USDOT. Integrating priorities should offer more
opportunities to successfully obtaining federal funding for the coalition’s priority investment
projects.
6. Submit corridor (i.e., multistate) comments by August 2016 on Subpart F: Measures to Assess
Freight Movement on the Interstate System. Consider a joint funding approach similar to one
used by members of the FAST Corridor to fund projects.
7. Prepare and submit a GNC Coalition application seeking federal funding for a group of four to
six corridor projects under new funding opportunities such as NSFHP discretionary grant
program (FASTLANE) available under the FAST Act.
8. In the longer term, the coalition should consider creating a joint funding approach using the
FAST Corridor as an example. This process might be initiated through the execution of
Memorandums of Understanding to gain cooperation on Intelligent Transportation Systems
(ITS) and other operational improvements corridor-wide. The GNC may also wish to examine a
joint-venture of this nature with the Northwest Passage Corridor, which extends from Minnesota
to Washington for the purpose of improving highway operations on the I-90 / I-94 corridors.
9. The GNC Coalition should also consider corridor-wide endorsement of key projects that would
have clear impacts on overall corridor operations. A first step toward achieving this
recommendation would be the establishment of threshold values for performance improvements
that could be applied to project applications to identify those projects worthy of corridor-wide
support.
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GNC SWOT Findings and Recommendations
The GNC SWOT Analysis - Phase 1 was largely a fact finding study that: 1) Developed a baseline
inventory of this multimodal corridor; 2) Identified key commodities and markets supported by the
corridor; 3) Analyzed the economic and environmental impacts of the corridor; and, 4) Conducted a
forward looking examination of investment needs, market opportunities, and overarching threats to the
corridor. It is safe to say that the findings and conclusions of Phase 1 raised as many questions as it did
answers.
Among the questions the coalition wished to explore in Phase 2were the relevance of the diverse
coalition formed to plan for the GNC’s future and how this coalition would function going forward.
Coalition members also wanted to explore more specifically the interdependency of the modes that
form the corridor, the role that the GNC plays in facilitating/supporting North American trade, and what
steps could be taken to address the needs and threats identified in Phase 1.
The question of GNC Coalition relevance has been addressed in a business planning effort that is
summarized in a separate white paper as well as the Phase 2 Executive Summary. This report focuses
on how the major freight modes in the corridor interact to support North American trade, and provides
guidance on steps the coalition can take to address identified threats and capitalized on identified
opportunities. While Phase 2 made strides to address many of the questions resulting from the study
and planning in Phase 1, expanding the study also raises additional questions.

GNC Modal Integration and Facilitating North American Trade
Broadly, the GNC appears to have adequate capacity to facilitate cross border trade with Canada:
Fifty-four individual border crossing gateways were identified and mapped across the five GNC
Coalition states that share a common border with Canada. However:
•

The analysis of border crossings across the GNC found that the flow of goods between GNC border
states and Canada is highly centralized with more than 90 percent of all trade by value taking place
a five specific gateways:
o
o
o
o
o

Pembina, North Dakota
Blaine, Washington
Sweet Grass, Montana
Portal, North Dakota
Sumas, Washington

Each of these top border crossing is served by both highway and railway facilities. Of the five, three
(Blaine, Sweet Grass and Pembina) are served by north/south Interstate highway facilities, the only
three Interstate Highway facilities that extend to the Canadian Border in the corridor.
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•

Information about border crossing delays, or wait-times, at crossings in the GNC were available for
only selected highway crossing facilities. Travel time data was available at four of the highest value
crossings in the GNC: Blaine, Sweet Grass, Pembina, and Sumas. At these four crossings the
average travel time per mile for inbound trucks was 5.5 minutes per mile. For outbound traffic the
average travel time was 4.1 minutes per miles. Both averages were higher than the average for
non-GNC U.S./Canadian border crossings. In 2014, delays to trucks using these four facilities is
conservatively estimated at more than 4 million minutes, or nearly 75,000 hours.

•

Over the past five years, the growth in trade moving through highway border crossings at these five
facilities grew 16 percent. During the same time, trade moving by rail through these five gateways
declined by one-half percent.

•

By value the largest commodity groups flowing bi-laterally across the border include mineral fuels,
electrical machinery, automobiles, plastics, wood, and machinery related to utilities, appliances,
farm equipment, and internal combustion engines. Many of these top commodity groups are often
associated with rail or intermodal transport, however some of these commodity groups saw declines
in movement by rail; and the directional flow of goods moving on rail across the border is dominated
by imports resulting in a negative trade balance by rail. The export value for highway crossings is
nearly double the value of imports.

•

When stakeholders in the corridor were asked about primary markets, domestic regions were the
most common response, but Canada was the top international market response. When asked about
barriers to accessing some markets, the problems mentioned by shippers ranged from issues with
interconnecting rail carriers, to truck size and weight differences between jurisdictions, to the overall
cost effectiveness of using various modes.

•

The ATRI analysis of truck origins and destinations using intermodal facilities in the GNC found that
with a few exceptions, trucks coming into or leaving rail/highway, port/highway, or airport/highway
interchanges of freight, are not crossing the border with Canada. Exceptions to those finding are:
o

Nearly 6 percent of the trucks leaving the rail intermodal yard in Spokane ended their trip in
either British Columbia or Alberta

o

Fifty-percent of the trucks leaving the Port of Northern Montana ended their trip in Canada.
The Port of Northern Montana showed by far the greatest integration of international trade
flows with an intermodal facility in the corridor.

o

Fourteen percent of the trucks leaving Grays Harbor had a destination in British Columbia.
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Recommendations about GNC’s Role in Supporting Cross
Border Trade with Canada
5. Marketing corridor facilities to support trade with Canada could be a significant
opportunity for the future of the corridor coalition. While trade with Canada is an important
economic catalyst for the economies of GNC members, there is no compelling evidence that the
GNC acts as a significant facilitator for cross border trade. The Phase 1 SWOT analysis
documented the importance of Canada as an economic partner to GNC Coalition members. A
closer examination of the data however suggests that little of the east-west commodity flows in
the GNC are diverted off or integrated into the flow of goods between GNC states and Canada.
From a modal perspective, highways carry the majority of cross border freight, even though the
highest value highway gateways result in significant time costs to industry. More concerning
may be the finding that less than one-quarter of the exports through the five busiest gateways
across the corridor are moving by rail. This trade deficit in rail flows, and the potential implication
that U.S. exporters seem to choose rail options less frequently than their Canadian
counterparts, could have many reasons including the different product and supply chain
attributes of exports versus imports. However, it could also be related to available access to rail
services and equipment. While it was hoped that interviews with shippers in the corridor would
help shed light on mode choice decisions for various markets, most shippers were reluctant to
discuss specifics about their use of a mode in a particular market. Additional market research
about why intermodal facilities located in the corridor are not being integrated into cross border
trade is needed.
6. The busiest cross border highway gateways in the GNC appear to be congested and
future trends in travel time should be monitored closely. Data to analyze border crossing
times is spotty and has been available from USDOT only occasionally and for specific sites.
However, at the four highway border crossings in the corridor for which data was available, the
average travel time per mile was significantly higher than it was for non-GNC/Canadian border
crossings where data was available.
7. The coalition may wish to conduct a study to examine the impact on regional economies
and international trade from an interstate highway and border gateway located between I15 in Western Washington and I-15 in Central Montana. It is noteworthy that only three
Interstate highway facilities exist in the portion of the GNC that has a common border with
Canada. Several years ago, states in the Southwest part of the U.S. petitioned Congress to
authorize a new Interstate highway facility, Interstate 11. It has been proposed that U.S. 93
between Phoenix and Las Vegas be upgraded to Interstate standards. US-93 continues north to
the Canadian border where it crosses into British Columbia from Western Montana.

Initiatives to Advance Opportunities and Address Weaknesses
In Phase 2 of the GNC SWOT Analysis, coalition members wanted additional attention given to the two
most common threats identified in Phase 1 and the most consistently identified opportunity through the
development of three programmatic corridor-wide initiatives: (1) Grade Crossing Safety; (2)
Environmental Planning; and (3) Unified Investment.
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Grade Crossing Safety Recommendations
Public concern over rail transportation of crude oil swelled in the wake the deadly Lac-Megantic
derailment and explosion in Quebec. Leess catastrophic events such as derailments in North Dakota
and Oregon have kept the public and public officials on edge. In 2015, USDOT attempted through an
emergency order to force railroad companies to disclose information about crude oil routes to state
emergency response officials, but that order was later reversed over homeland security concerns. A
number of public interest groups are calling for action to improve the safety of training transporting
crude oil and other hazardous materials. These groups and broader public perceptions of railroad
safety present a significant threat to the future of crude oil related commerce in the GNC.
8. Adopt safety at highway/railway intersections as an additional GNC Coalition goal and
incorporate safety into the GNC Mission. Moving forward, grade crossing safety could be a
catalyst for maintaining and growing the coalition. The GNC is currently the primary conduit for
crude oil moving out of the Bakken Region of North Dakota and Eastern Montana. The
hazardous nature of Bakken crude oil has been the subject of concern for states and local
communities in the GNC. Currently safety is not addressed in the coalition’s mission statement
or goals.
9. Establish a central repository for grade crossing safety data in the corridor. Establishing a
crossing database for the corridor that could assist future hazard evaluations and investment
planning could be a central theme for the coalition members to address public concerns over
the transport of crude oil and other hazardous materials in the corridor.
10. Build on the expansion of grade crossing evaluation factors by monitoring similar
initiatives at the state and federal level. The analysis to identify available data sources for
expanding the evaluation of grade crossing projects to include broader environmental, economic
and community livability factors is a good basis for improving the crossing evaluations
processand, can help address concerns over public safety in the event of a derailment at a
crossing. As other studies are completed—such as NCHRP 25-50 Prioritization Procedure for
Proposed Road-Rail Grade Separation Projects along Specific Rail Corridors and the
Washington State Joint Transportation Commission Study of Road-Rail Conflicts in Cities
(2016) —the factors and calculations under these other initiatives should be reviewed and
updated as appropriate.
11. Add weight factors to the grade crossing evaluation methodology in order to give certain
factors more importance. The evaluation method developed in Phase 2 does not include any
weighting scheme to give preference to any individual evaluation factor nor does it introduce
weighting to any of the evaluation categories as a whole.

Environmental Planning / Sustainability Recommendations
Phase 2 provided a screening-level environmental analysis to assist GNC Coalition members when
preparing and submitting potential TIGER and/or FASTLANE grant applications. The analysis covered
three areas:
•

Types of projects that are likely to require categorical exclusions, environmental
assessments (EA), environmental impact statements (EIS), or “tiered” National
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•
•

Environmental Policy Act (NEPA) documents for related projects to speed the NEPA
process
Screening potential projects for FASTLANE or TIGER suitability and NEPA needs
NEPA considerations for multi-jurisdictional projects, which may provide grant application
benefits

The environmental “hot spots” analyzed for the GNC provide a high-scale understanding of potential
environmental authorization and permitting that could be required for projects along and within the
GNC. Three environmental resources; 1) federal and state lands, 2) Native American Tribal Lands, and
3) critical habitat, in particular occur most predominantly along the GNC, specifically in the western
portion of the corridor. These resources are prevalent and overlap one another within the corridor, likely
creating the need for additional authorization and permitting for specific projects. These environmental
resources would typically trigger requirements for environmental coordination and consultation with
various federal and state agencies and would need to be considered when planning projects. In
contrast, some environmental issues such as air quality non-attainment might benefit from projects that
reduce congestion or greenhouse gas emissions.
12. Future coalition building activities of the GNC as a planning and investment entity should
seek to consult with and include state federal and Tribal governments. The specifics of
adverse or beneficial impacts, the need for authorizations or permits, as well as the level of
consultation and coordination with agencies that is required all depend on the specifics of the
project. Once a specific project is identified the geographic area of potential impacts can be
refined and environmental resources that are potentially affected can be fully analyzed at a
much smaller scale than this initial review of potential environmental “hot spots.” Given the
prevalent environmental resources in the corridor, the GNC Coalition may wish to examine a
longer-term strategy for consulting with various government agencies and Native American
Tribes in the corridor. As the business plan for the corridor evolves, the membership of the
coalition will likely evolve as well. Having representatives that can help the coalition navigate
environmental and sustainability issues could become another element of the value proposition
for the coalition.

Corridor Investment Recommendations
In recent years many state and federal studies have all reached the same conclusion: Available
funding resources are falling behind in making needed transportation investments. In a multimodal
corridor more than 3,300 miles long there are many investment needs and many competing entities for
limited state, federal, and private sector resources. A compelling reason for forming the GNC Coalition
is: “to promote regional cooperation, planning, and shared project implementation for research
programs and projects to improve multimodal transportation system management and operations.”
To achieve this goal, completing priority GNC projects is likely to require the creation and adoption of a
corridor investment strategy.
During a March 2016 meeting of the GNC Coalition in Portland, Oregon members acknowledged the
inherent difficultly of getting many diverse entities to reach consensus in support of specific projects.
However, it must also be acknowledged that forming coalitions to identify investments that provide the
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greatest utility to the broadest number of stakeholders has been encouraged by federal appropriators
and is a primary reason that the GNC Coalition was formed. The following recommendations then are
provided to help the GNC Coalition move toward achieving greater success in gaining funding through
competitive federal grant programs and identifying corridor investments that provide the greatest utility
to the GNC Coalition:
10. Identify a core set of GNC performance measures to reflect metrics that have driven
successful funding solutions at the national level and align with the FAST Act. The
selection and adoption of coalition performance measures can be one method to demonstrate
the value of GNC Coalition projects in the national arena. (A secondary consideration for
metrics is to provide safety and operational performance data for the three major modes;
highway, rail, and water that would address concerns of communities and businesses in the
corridor).
11. Identify coalition resources to collect and display the selected performance measures in
a dashboard on the GNC Coalition’s website. Providing performance data on the GNC
website can illustrate the progress being made toward coalition goals and safety. In the short
term, a performance measures tab can be added to the GNC Coalition’s website to showcase
benefits defined in Phase 1 such as:
a. 2012 Modal (share both tons and value)
b. 2012 Commodity Mix
c. 2012 versus 2040 forecasts
12. Show completed projects on the website as well as highlight coalition projects such as
those projects that are under construction as well as mature projects that are in the
process of securing final funding. The coalition should review evaluation criteria for projects
to ensure alignment between coalition priorities and criteria and the goals of the USDOT.
Integrating priorities should offer more opportunities to successfully obtaining federal funding for
the coalition’s priority investment projects. The GNC website should be used to the greatest
extent possible to market the value of the coalition and make the case for investment.
13. Participate as a coalition in proposed rulemakings at the federal level. E.g. the coalition
should consider submitting comments by August 2016 on Subpart F: Measures to Assess
Freight Movement on the Interstate System. Consider a joint funding approach similar to one
used by members of the FAST Corridor to fund projects.
14. Submit a funding application as a coalition. As the coalition becomes more familiar and
established, a long term goal could be the preparation and submittal of a GNC Coalition
application seeking federal funding for a group of four to six corridor projects under new funding
opportunities such as NSFHP discretionary grant program (FASTLANE) that has become
available under the FAST Act.
15. Consider self-supporting funding mechanisms in the long term. Over time the coalition
may wish to consider the idea of creating a joint funding approach using the FAST Corridor as
an example. This process might be initiated through the execution of Memorandums of
Understanding to gain cooperation on ITS and other operational improvements corridor-wide.
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16. Join forces with other coalitions with similar goals. The GNC Coalition may also wish to
examine a joint-venture of this nature with the Northwest Passage Corridor which extends from
Minnesota to Washington for the purpose of improving highway operations on the I-90 / I-94
corridors.
17. Use performance standard to identify corridor-wide priority projects. The GNC Coalition
should consider corridor-wide endorsement of key projects that would have clear impacts on
overall corridor operations. A first step toward achieving this recommendation would be the
establishment of threshold values for performance improvements that could be applied to
project applications to identify those projects worthy of corridor-wide support.
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