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Portland’s Economy is Supported by Three

Goods Movement Functions

International Trade. This is done primarily
through the Port of Portland and Port of
Vancouver, including marine terminals
and the Portland International Airport. It
provides access to Pacific Rim trading
partners.

~N

»

Commodity flows
associated with the study
area reflect all three
goods movement
functions:
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Presenter
Presentation Notes
Introduce 3 functions, and why this is important to understand for commodity flows. Grenzeback 5 step process 


GDP of Industries in Portland Region .
-

160,000
140,000
120,000
100,000
80,000
60,000

40,000

Millions of Current U.S. Dollars

20,000

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Private industries Manufacturing

Source: Bureau of Economic
5 Analysis. CAMBRIDGE
| sysTEmavics |

sssssssssss



Presenter
Presentation Notes
In 2012 GDP grew by 4.7% as compared to 2.6% U.S and in 2013 grew by 2.7% as compared to 1.7% (2009 real dollars) – manufacturing was a strong contributer to GDP growth in 2012 but moderated in 2013.  Still growing but not as fast as business and professional services – in 2013, Professional and Business services and durable goods manufacturing accounted for substantial shares of the growth.  Construction continues to be flat and Trade (retail and wholesale) were down relative to 2012 in terms of GDP.
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Employment of Industries in Portland Region

160,000

140,000 \

120,000 ‘///\/
100,000

80,000

Employment

60,000
40,000

20,000

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Farm employment Construction ——Manufacturing

Wholesale trade Retail trade

Source: Bureau of Economic
Analysis.

CAMBRIDGE
[~ i —

sssssssssss


Presenter
Presentation Notes
The employment picture is slightly different that GDP growth in terms of contribution. Employment was up 1.6% in 2012 and 2.5% in 2013.  Construction employment growth has been high.  MFG came back a lot in 2012  and moderated (but still grew) in 2013.  Retail trade employment was slow to growth in in 2012 but started to take off in 2013. Farm is up and down but generally flat.



® Portland’s Key Industries Have Changed
Overtime

1. Forest Products. Traditionally most important in the region.
Currently experiencing domestic declines, but increased overseas
Import.

2.  Manufacturing. High-tech electronics is becoming a highly
significant sector.

3. Agriculture. Traditionally a very important industry in the region.
Significant shares of agriculture products are exported to Asia.

4. Energy. Energy dependence in the region is shifting from
hydroelectric power to other renewable energy sources and natural
gas, which creates changes in demand in the future both in terms
of commodities and mode.

5. Waste and Scrap. Dramatic increases of exports to China in past
decade. Waste and scrap is believed to be the most important
industry in the U.S. currently. s



Presenter
Presentation Notes
Note industries are analyzed on a state basis coz metro area-specific data from BEA not really available. 


Forest Products Industry .
»

In 2010, Oregon lumber and Statewide and Westside/Eastside Harvests
wood production is the highest in 500
the country. It also is a mid- N
ranking state in terms of paper -
production. '
3.50

Most forest products comes from g 54,
West Oregon (Lane and Davis § -
Counties). T

g 2.00
Timber production and jobs in 2 150
these industries has declined, = .
due to reduction of logging on
Federal lands. .
The movement of forest products (LQQQ (Lgo'\ (LQ& (190“’ (LQ&‘ (Lgo‘o (LQQ@ %Qo“ %Qg‘b (LQ@ (19\%
Is dependent on U.S. housing
and construction marketS’ and WESSE Eastside - Statewide
increasingly on exports to China. Source: Oregon Department of Forestry.
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Presenter
Presentation Notes
Source: BEA 
-Traditionally most important sector in Oregon. Oregon wood products in 2010 is highest in the country, at $1.4 billion, and is a mid-ranking state in paper production. 
-Most wood products are in the west (esp Lane and Davis Counties) 
-Despite this, timber production and the number of jobs in these industries has declined , due to the reduction in logging on federal lands is a main cause of the decline in the state’s timber harvest. 
-Oregon’s logging companies and mills are heavily dependent on the U.S. housing markets and increasingly, on exports to China
- Affects commodity flows – expect stagnant or reduced domestic volumes, and increased exports.


Manufacturing — Hi-Tech

Oregon GDP in Computers and Electronics .
and Oregon’s Share of the U.S. Total in Billions of Dollars

Hi-tech manufacturing drives

_ _ 60,000 25%
growth in manufacturing
activities in Portland, .
especially from Intel's semi- | L b 0%
' (o)
conductor production. i
. o
Oregon has the highest . e
. o
concentration of 30,000
manufacturing in the country L e 10%
based on relative contribution 20,000 o
_ 10000 "4 5.0 O e
Large recent capital
investments means even B EENSENREEENEE D
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activity in the future.
GDP  © Share US GDP %

Source: Bureau of Economic Analysis.
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Presenter
Presentation Notes
Updated to 2012 numbers for Statewide. Shares grew from around 10 to almost 20% of US GDP. 

As seen before manufacturing is a huge part of Portland’s economy, and of Oregon. Mostly this is due to the recent rapid increase of the high-tech sectipor.  (Seimi conductor production – Intel etc )
-Oregon has the highest concentration of manufacturing in the country based on relative contribution to GDP. 
-large recent capital investments means even more high tech mfg activity in the future. 
- In addition to this high tech sectors, wood products mfg is dropping, food/bev mfg is expanding as seen before 


Agriculture

Oregon’s main crops include
wheat, hay, nursery products,
apples. Wheat farms are
concentrated in Umatilla County.

Oregon agriculture has been
rising steadily, but is eroding in
terms of total U.S. shares.

Oregon-origin exports account for
4% total U.S. exports, mostly
destined to Asia.

Food production also is important
in Oregon, growing by 17 percent
between 2000 and 2010.
However, It remained stagnant
since 2005.

10

Value of Oregon-Origin Agricultural Exports,.
2000-2012, and Oregon’s Share of the U.S. Total
in Billions of Dollars
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Presenter
Presentation Notes
Source BEA 
Oregon agriculture distinguished by crop production (weat, hay, nursery products, apples etc). In 2011, value of crops reached $3.3 billion, ranking 21st in the county. 
Oregon agriculture slowly rising, but is graduatelly eroding in terms of share of total US agriculture. 
Oregon-origin ag exports account for 4 percent total US export – mostly destined to ASIA. 
- In terms of foodstuffs, producting is dominated by fruit and wine, and frozen food. Growth between 2000 and 2011 is 17 %. But remained stagnant since 2005. 



Energy

Oregon energy consumption
changed considerably since
2000, where energy
consumption actually
declined even though
population increased.

About one-third of electricity
comes from hydro power, and
as the hydroelectricity has
declined in use, it is replaced
by renewable and natural
gas.

Oregon Energy Consumption by Source, 1990, ,0
and 2010 in Trillions of BTUs
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EIA.

CAMBRIDGE
[~ i —

sssssssssss


Presenter
Presentation Notes
- Energy consumption is in decline in Oregon. 1/3 energy is from hydro, so less depedent on coal. Coal is small part of energy sources. 


Waste and Scrap .
-

A fast growing export sector in recent decades due to demand in
China for:

» \Waste scrap metal
» \Waste paper/cardboard

» \Waste plastics

Shredded scrap material comes via rail and truck to the Port of
Vancouver. The tonnage of the shredded scrap material has
Increase dramatically in recent years.

In the future, though continued demand are expected from China,
the market can be volatile.

12 CAMBRIDGE
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Presenter
Presentation Notes
Shredding has increased tonnage by 3 times…. It comes via rail and truck to port, and the ships to bessel, It is processed first. It is collectively captured as a inbound movement. It is at the Port of Portland but not on facility… it is at port of vancouver… will get tonnage numbers… Scrap has increased a lot (feeding construction demand in china). Paper and metal export to china also has gone up exponentially. 






Overview of the Project

Overall Purpose

Develop a commodity flow
database with future forecast
for the Portland-Vancouver
Region using baseline FAF
data.

Study Area

Consists of the Counties of
Columbia, Washington,
Multnomah, Yamhill and
Clackamas in Oregon, and
Clark in Washington.
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Presenter
Presentation Notes
Mention clark county disaggregation here 


Overall Methodology

FAF3 Data

\ 2

+ Clark County using
TRANSEARCH

Reconcile with Additional
Data (triangulation)

Draft Base Year Draft Forecast

Data Years Data e
+Secondary Mode Split Port Statistics,

+Unchain Multiple Modes and Sta_k_eholder !npl_lt,
Mail Additional Validation
+ Directions (NESW)
+ BlA Traffic

Final Database
15 CAMBRIDGE
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Presenter
Presentation Notes
First you start with FAF 3 data, then you add Clark county using Transearch 
Then you reconcile and do checking with various local sources, like Wisertrade, Army corp for spefici commodities 
Then you have draft versions. With this version, you add secondary mode split, directions and BIA traffic analysis. 
Then you give to port and stakholders to review etc. 


® Secondary Mode Split (for International .
Movements)

Goal: Split foreign ocean modes and air modes into domestic modes..
- Results in double-counting, but can toggle on/off depending on

purpose.
Portland
DI Transferred UELS
100 tons 100 tons
onto Truck
100 tons
Foreign Domestic | Inbound | Outboun Intra Total
FAF Mode Mode d
D at ab as Water Truck 100 100
e Total 100 100
Mode Inbound Outboun Intra Total
d
Our
Database

Total 100 100 200
16 L 4 4 : : o v s maTics

CAMBRIDGE
[~ i —



Presenter
Presentation Notes
I'd start with a basic slide that shows the two types of linked trips that points out that any trip that changes mode and has a transfer location may need to be accounted for in two different ways: 1) a flow of goods from origin to destination or 2) 2 (or more) different modal flows and it depends on the application whether you would want to account for it in one way or the other.  For example, if you want to know the total exports and imports you wouldn't want to add the tonnage moving in by ocean to the tonnage moving inland by truck.  However, in FAF, that's considered as one import record in the database with an international mode and a domestic mode.



® Secondary Mode Split (for International
Movements) — Cont’d

Goal: Split foreign ocean modes and air modes into domestic modes..
- Results in double-counting, but can toggle on/off depending on

purpose.
Portland
Ocean L- DIEyes ol Rall
Truck — 100
100 tons 100 tons
tons
2. Move onto Rail
— 100 tons
Foreign Domestic Inbound Outbound Intra Total
FAF Mode Mode
Datab as Water Multiple Modes 100 100
e Total 100 100
Mode Inbound Outboun Intra Total
d
Our
Database

17

Total

100

100

100

300
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Presenter
Presentation Notes
Now this is a diferent example involved multiple modes as well 


Unchaining Multiple Modes and Mail .
»

Data used:

» Barge — USACE

» Intermodal and Drayage — TRANSEARCH and STB Waynhill
» Alr — FAA

18 CAMBRIDGE
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Unchain Multiple Modes and Malil

Goal: Split multiple modes in study area into its sub-modes.
- Results in double- counting in some cases. Hard coded in

database.

Portland Rail to Boston,
ok frof™ Move onto Rail at MA
W Eugef‘e Intermodal Facility 20 tons
20 ton> — 20 tons

Mode Intra Inbound | Outbound Through Total
FAF
Database

Total 20 20

Mode Intra Inbound | Outbound Through Total
Our
Database

19 Total 20 20 40 CAMBRIDGE



Presenter
Presentation Notes
Notice orignally the through movement would not have been captured in database, since FAF does not count thru movements. 

By  hard coded I mean you cannot toggle on and off.. .it is already added in the database 


Unchain Multiple Modes and Mail — Cont’'d .

Goal: Split multiple modes in study area into its sub-modes. .
- Results in double- counting in some cases. Hard coded in

database.

Move on to Bar Grain Truck from
ove on to bBarge Walla Walla — 30

Portland
at Pasco — 30 tons
tons

Mode Intra Inbound | Outbound Through Total
FAF
Database

Total 30 30

Mode Intra Inbound | Outbound Through Total
Our Water 30 30
Database | total 30 30

_
20


Presenter
Presentation Notes
Thought 2 movements, only 1 connected to study area. 


Summary of Base Year Data (2007)




Adjustments to Base Year Volumes

22

Auto imports. Flows were reassigned so that total rail volumes matched the
ports’ statistics, with destination assigned in proportion to the volumes in the
2007 Carload Waybill Sample.

Waste/Scrap. Base year calculated and adjusted using local municipal and
industrial waste and scrap material volumes.

Multiple other commodity groups checked with calculations from local data
sources (such as pipeline flows using Kinder Morgan data). Original FAF3
volumes retains after comparison.
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Flows by Direction*

>

Tonnage Value
(Thousand of Tons) (Million of Dollars)

Intra
Intra 66,040
75,130 18%
25%
Outbound Outbound
103,139 146,018
34% 41%

23 CABRIGE

SYSTEMATICS



Presenter
Presentation Notes
This includes secondary mode split – ocean flows 

By tonnage, gasoline and cereal grains largest inbound tonnage; nonmetallic minerail products, cereal grains drive outbound. 
By value, autos, gas, electronics, machinery drive inbound; electronics, autos, mixed freight drives outbound 


Flows by Trade Type

Tonnage
(Thousands of Tons)

Domesti
C
213,176
71%

9%

24

Value
(Million of Dollars)

Domesti
C
270,433
75%
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Flows by Mode

Tonnage
(Thousands of Tons)

Air Pipeline
240 10,844 Water
0% 4% 19,180
6%

Truck
200,712
66%

25

Value
(Million of Dollars)

Air  Pipeline
8,776 5241 Water
b 5on 11,330

3% Ocean
19,034
5%

Truck
265,917
74%
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Presenter
Presentation Notes
Put little asterisks based on reporting simgular or multiple legs 


Domestic Flows by Direction (NESW)

Tonnage Value
(Thousand of Tons) (Million of Dollars
N N

30,000 40,000

25,000 30,000

20,000

15,000 . 20,000

10,000 10,000
5,000

W 00 E W 00 E
) S
Entering From Exiting To Entering From Exiting To
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Presenter
Presentation Notes
Most domestic stuff comes from the north and east, and by value it comes from all directions equally (of course, except west). 

At the state level what are the states that they are coming from 


Import Flows by Direction (NESW) .
»

Tonnage Value
(Thousands of Tons) (Million of Dollars)

N N

8,000 15,000

5000 10,000

4,000

5,000
2,000
w 00 E W 00 E
) S
Entering From Exiting To Entering From Exiting To
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Presenter
Presentation Notes
Similar trend. Imports comes from W and North, and most are consumed in Portland region. 
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Export Flow by Direction (NESW)

Tonnage

(Thousands of Tons)

N

20,000
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w 00

)
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Value

(Million of Dollars)

\
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Presenter
Presentation Notes
Exports to Canada (N) is higher value than water exports by Ocean to the West 


Top Domestic Commodities

Tonnage
(Thousand of Tons)

Nonmetal
min. prods.
Other 30,551 16%

42,386 23%

Newsprint/
paper 4,730
A

Mixed

freight

5,905
3%

Gravel
28,433 15%

Basic
chemicals
6,096 3%

Waste/scrap
7,110 4%

Other
foodstuffs

and Cereal
alcoholic grains

beverages 11,505 6%
10,495 6%

29

Value
(Million Dollars)

Electronics
24,246 11%

Mixed
Other freight
68,896 33% 18,401 .99

Wood

prods. Motorized

6,885 3% vehicles
Articles 16,493 8¢
base metal
7,141 3% Other
Misc. mfg. Textiles/ foodstuffs
prods. leather and
8,534 4% 12,446 6% alcoholic
beverages

U ——
CAMBRIDGE
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Top Domestic Commodities — Inbound

Tonnage Value
(Thousand of Tons) (Million of Dollars)

Gasoline,
fuels nec,
0,
Gasoli 9.817 10% Motorized
asoline X
: vehicles,
Natural fuels nec, 8,774 9%
sands, 16,820 20% : ' Other
2,492 , 3% Other , odstuffs
35,688 35% and
oholic
Nonmetal erages,
min. prods., Cr:ﬁgl 1 7%
2,800 , 3% grains,
! ! 9,247 11%
Newsprint/
paper
(V)
2,812 4% Plastics/
Waste/scrap rubber,
, 4,188 5% 3,662 4%
Basic héli%ixngg
chemicals, ood g . ’ 0
5,701 7% ale prods., Phar:;flsce”t" Misc. mfg.
beverages, 6,268 8% 4545 4% prods.,
5,739 7% ! 5,264 5%
P
K{0] CAMBRIDGE
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Top Domestic Commodities — Outbound

Tonnage Value
(Thousands of Tons) (Millions of Dollars)

Fertilizers,
728 2% Other , Electronics,
2 084 210 Other , 11,187 18%
Paper , 0 Nonmetal 14,823 24% :
articles, 80 min. prods., i
2% 11,341 29% G i
asoline .
2 Mixed
Base fuels nec, freight
metals, 2,011 3% 7.726 1é%
1,348 3% '
Articles-
base metal
W
paper eee 2,343 4%
1,473 4% prods.,
4,956 13% .
Precision
Cereal instruments,
grains 2,355 4%
1,905 5%
I\Zixed omer i
freight foodstuffs Gasoline, et foOdSHUffS  Tyjilag/ o ed
2,489 6% and 0slis A prods., 2t leather 5V§rslsde§5/
’ alcoholic 2,988 8% 2,764 4% alcoholic 4151 7% , 1
beverages, beverages,
2,846 7% 3,704 6%

_
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Top Import Commodities

Tonnage
(Thousands of Tons)

Fertilizers
Machinery Other 2,469 14%
365 2% 2,829 16%
Articles-
base meta

Wood prods.
(0)

>%8 S 2,091 12%

Basic
chemicals
1,012 6%

Motorized

vehicles
1,090 6%
i Base metals
Nonmetallic
minerals 1,678 10%
1,635 9%
32

Value
(Millions of Dollars)

Misc. mfg.
prods.

753 2% Other

5,975 18%

. Transport Motorized
equip. vehicles
954 3% 10,458 32%

Base metals
1,027 3%
Wood prods.
1,050 3%
Gasoline,
Articles- fuels nec
base metal 4,086 13%
1,105 3%
Electronics
(0}
L 18t UES)
leather
2,242 7%

U ——
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Top Export Commodities

Tonnage
(Thousands of Tons)

Other Newsprint/
foodstuffs paper

and 622 2%
alcoholic
beverages,
AD oo
prods.,
947 3%

Other ,
3,514 , 10%

Waste/scrap
, 1,455 4%

Cereal
grains,
15,166 45%

Metallic
ores, 1,650
5%

Animal feed,
1,666 5%

Basic
chemicals,
2,227 7%

Other ag
prods.
2,970 9%

33

Value
(Million Dollars)

Cereal
grains,
2 2,451 14%
S Other ag
5,091 , 29% oy

1,683 9%

Misc. mfg.
prods.
445 2%

Other
foodstuffs
and
alcoholic
beverages,
508 3%

Precision
instruments,

0 equip.,
7k R 1,374 8%

Transport Electronics,
1,376 8%

R P
CAMBRIDGE



Bridge Influence Area Flows

Tonnage (ktons) Tonnage (ktons).
I '5 (=a27 Battle Groun =
Inbound (s02) Battle Ground Tgrgzgh 1-205
2,857 Transfer é%

12%

1,286 Mi Visia Hockinson
5% L
Local svie |sland Felida CF

16 Hazel Dell

Inbound
7,016

0% North ¥ Orchards Outboun 27%
d
Outboun I:_.‘:-C(Z-.\I \ 9,694
o} Mill Plain 38% Transfer
3,008 1,099
13% 4%
: v Camas
Value ($M) (o9 | (o8 Value ($M)
| 5 Transfer |_205
= Inbound 1 166 Portland Through
3,710;35 204 Lc(;cal 4,316
0 1 : 16%
0% BBVE‘H{?_N
Garden
Outboun Home-Whitfond
d
4,503
9%
Through Outbound
38,980 12,833 Transfer
82% 46% Local 730
3%
CAMBRIDGE
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Presenter
Presentation Notes
On I-5, most traffic is pass thru. On I-205, it is all kinds of traffic. So I-5 is more like a thru route, and I-205 is an inter-regional route. 






Presenter
Presentation Notes
Show some data here. 


Adjustments to Future Volumes .

36

Cereal Grain. Existing FAF forecasts for originated grain could not be .
supported. Grain tons were forecasted using IHS production forecasts.

Auto imports. Flows were reassigned so that total rail volumes matched
the ports’ statistics, with destination assigned in proportion to the volumes in
the 2007 Carload Waybill Sample.

Non-metallic mineral products. FAF3 growth is unrealistically high. Growth
rates adjusted using HIS forecast rates based on the most recent County
Business Forecasts.

Precision Instruments. FAF3 growth unrealistically high. Growth rates
adjusted based on most recent version of County Business Forecasts.

CAMBRIDGE
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Growth of Flows by Direction*

300,000

250,000

200,000

150,000

100,000

50,000

1.6%

Intra

Tonnage (ktons)

2.1%

Outbound

2007 2040

2.2%

Inbound

450,000
400,000
350,000
300,000

. 250,000

200,000
150,000
100,000

50,000

Value ($M)
3.1%
2.6%
2.7%
Intra Outbound Inbound
2007 2040
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Presenter
Presentation Notes
This includes secondary mode splits

Put above the bars the CAGRs. 



Growth of Flows by Trade Type

Tonnage (ktons)

400,000

350,000

300,000

250,000

200,000

150,000

100,000

50,000

38

1.5%

Domestic

2007

3.2%

Import
2040

3.0%

Export

700,000

600,000

500,000

400,000

300,000

200,000

100,000

Value ($M)
2.4%
3.8%
4.1%
Domestic Import Export
2007 2040
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Growth of Flows by Mode

700,000

600,000

500,000

400,000

300,000

200,000

100,000

39

Tonnage (ktons)

1,000,000
900,000
800,000

700,000
Truck (2.0%)

= Rail (1.8%) 600,000
® Ocean (3.1%) 500,000

0,
I.Water (2.0%) 400,000
Pipeline (1.7%)
e 300,000
200,000
100,000

2007 2010 2020 2030 2040

Value ($M)

Truck (2.8%)

® Rail (2.5%)

® Ocean (3.1%)

= Water (3.0%)
Pipeline (1.6%)
Air (4.3%)

2007 2010 2020 2030 2040
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Growth of Domestic Flows by Direction (NSEW)

Tonnage (ktons)

Entering from

N

E
S
W

Value ($M)

40

Entering from

N

=
S
wW

2007
27,440
27,855
14,564
10,691

2007
27,203
38,215
29,125

5,024

2040
47,797
51,492
27,340
17,398

2040
69,427
91,976
62,443

9,555

CAGR
1.7%
1.9%
1.9%
1.5%

CAGR
2.9%
2.7%
2.3%
2.0%

Exiting to
\

E
S
W

Exiting to
\

E
S
W

2007
15,882
15,866
17,378

3,246

2007
31,985
29,614
28,279

1,883

2040
25,875
23,923
22,829

4,251

2040
67,532
52,973
53,980

3,717

CAGR
1.5%
1.3%
0.8%
0.8%

CAGR
2.3%
1.8%
2.0%
2.1%
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Growth of Import Flows by Direction (NSEW)

Tonnage (ktons)

Entering From

\

=
S
wW

Value ($M)

Entering From
\

=
S
W

2007
7,243
1,716
1,342
7,225

00
11,946
3,196
3,553
14,264

2040
19,511
5,562
4,922
18,748

00
44,924
18,226
17,659
36,711

CAGR
3.0%
3.6%
4.0%
2.9%

CAGR
4.1%
5.4%
5.0%
2.9%

Exiting To
N

=
S
W

Exiting To
N

E
S
W

2007
2,325
1,700
2,812
247

0[0
2,550
7,575
9,529

/3

2040
6,961
3,487
7,377
478

0[O
11,017
9,754
32,371
288

CAGR
3.4%
2.2%
3.0%
2.0%

CAGR
4.5%
0.8%
3.8%
4.2%
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Growth of Export Flows by Direction (NSEW)
-

Tonnage (ktons)

Entering From 2007 2040 CAGR Exiting To 2007 2040 CAGR
\ 2,635 6,447 2.7% \ 11,642 37,624 3.6%

12,484 | 26,765 2.3% 1,201 3,706 3.5%

= =
S 6,023 19,545 3.6% S 197 831 4.5%
W 209 862 4.4% W 18,937 44,084 2.6%

Value ($M)

Entering From 00 00 CAGR Exiting To 00 00 CAGR
\ 778 2,618 3.7% N 8,991 33,593 4.1%
= 2,618 8,079 3.5% = 2,392 8,201 KR
S 5,986 23,881 4.3% S 243 1,128 4.8%
W 235 957 4.4% wW 4,794 17,410 4.0%
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Growth of Top Domestic Commodities —
Tonnage

Tonnage (ktons) .
350,000 m Other (2.1%)
i 0]
300,000 ®m Newsprint/paper (0.8%)
m Mixed freight (2.4%)
250,000 m Basic chemicals (1.3%)
200,000 m Waste/scrap (2.2%)
Other foodstuffs and alcoholic
150,000 beverages (2.0%)
m Cereal grains (1.7%)
100,000 ® Wood prods. (0.8%)
m Gasoline, fuels nec (0.7%)
50,000
Gravel (1.6%)
- _ o
2007 2010 2020 2030 oyl el=tal min. prods. (0.9%)
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Growth of Top Domestic Commodities —
Inbound by Tonnage

Tonnage (ktons) .

160,000
m Other (2.4%)

140,000 m Natural sands (-0.2%)
120,000 ® Nonmetal min. prods.
(1.7%)
| i .79
100,000 Newsprint/paper (1.7%)
m Waste/scrap (2.7%)
80,000 _ _
Basic chemicals (1.4%)
60,000 m Other foodstuffs and
alcoholic beverages (1.8%)
40,000 ®m Wood prods. (1.2%)
m Gravel (1.8%)
20,000
Cereal grains (1.9%)
2007 2010 2020 2030 Qi [N LIS DEC (1.3%)
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Growth of Top Domestic Commodities —
Outbound by Tonnage

Tonnage (ktons)

60,000 m Other (2.4%)

m Fertilizers (-2.9%)

50,000 :
m Paper articles (-1.1%)

u -0.39
40,000 Base metals (-0.3%)
= Newsprint/paper (-1.3%)

30,000 Cereal grains (0.8%)

®m Mixed freight (1.3%)

20,000 m Other foodstuffs and alcoholic

beverages (1.9%)
m Gasoline, fuels nec (-0.7%)

10,000
Wood prods. (0.3%)

Nonmetal min. prods. (0.6%)
2007 2010 2020 2030 2040
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Growth of Top Domestic Commodities — Value

Value ($M)

500,000
450,000
400,000
350,000
300,000
250,000
200,000
150,000
100,000

50,000

2,007

46

m Other (2.4%)
m \Wood prods. (0.8%)
m Articles-base metal (0.7%)
®m Misc. mfg. prods. (4.7%)
m Textiles/leather (3.1%)
Other foodstuffs and alcoholic
beverages (2.0%)
m Motorized vehicles (1.5%)
m Gasoline, fuels nec (0.7%)
= Machinery (3.1%)
Mixed freight (2.4%)

Electronics (1.7%)
2,010 2,020 2,030 2,040
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Growth of Top Domestic Commodities —

Inb

Value ($M)

250,000

200,000

150,000

100,000

50,000

47

ound by Value

m Other (2.1%)

m Plastics/rubber (2.8%)

®m Pharmaceuticals (4.1%)

® Misc. mfg. prods. (4.5%)

m Textiles/leather (2.4%)
Machinery (3.4%)

m Electronics (3.1%)

= Mixed freight (3.3%)

m Other foodstuffs and alcoholic

beverages (1.8%)
Motorized vehicles (2.1%)

Gasoline, fuels nec (1.4%)
2007 2010 2020 2030 2040

CAMBRIDGE

SYSTEMATICS




Growth of Top Domestic Commodities —
Outbound by Value

Value ($M) .

120,000
m Other (2.9%)
| [ -0.69
100,000 Gasoline, fuels nec (-0.6%)
m Articles-base metal (-0.2%)
80,000 m Precision instruments (0.7%)
= Wood prods. (0.4%)
60,000 Other foodstuffs and alcoholic
beverages (2.0%)
m Textiles/leather (3.5%)
40,000 _ _
® Motorized vehicles (0.3%)
i (0]
20,000 = Machinery (2.5%)
Mixed freight (1.2%)
_ Electronics (0.9%)
2007 2010 2020 2030 2040

48 CABRIDGE

SYSTEMATICS




Growth of Top Import Commodities — Tonnage

T

Tonnage (ktons) .
60,000
m Other (4.55)
50,000 ®m Machinery (7.2%)

m Articles-base metal (3.5%)

40,000 m Basic chemicals (3.7%)
m Motorized vehicles (1.8%)
30,000 _
Nonmetallic minerals (2.5%)
m Base metals (2.5%)
20,000
® Nonmetal min. prods. (3.9%)
10,000 = Gasoline, fuels nec (2.8%)
Wood prods. (-0.2%)
. Fertilizers (2.45)
2007 2010 2020 2030 2040
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Growth of Top Import Commodities — Value

T

Value ($M) .

140,000
m Other (4.850
120,000 m Misc. mfg. prods. (4.6%)
® Transport equip. (5.3%
100,000 port equip. (5.3%)
m Base metals (2.6%)
80,000 = Wood prods. (-0.2%)
Articles-base metal (3.5%)
60,000
m Electronics (4.3%)
40,000 m Textiles/leather (3.8%)
® Machinery (7.3%)
20,000 _
Gasoline, fuels nec (1.4%)
_ Motorized vehicles (1.6%)
2007 2010 2020 2030 2040
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Growth of Top Export Commodities — Tonnage

51

Tonnage (ktons)

100,000
90,000
80,000
70,000
60,000
50,000
40,000
30,000
20,000

10,000

2007

2010

2020

2030

2040

Other (4.5%)

beverages (3.7%)

® Wood prods. (3.2%)

m Waste/scrap (6.2%)

Metallic ores (3.4%)

m Animal feed (2.4%)

Fertilizers (1.7%)

T

m Newsprint/paper (4.7%)

m Other foodstuffs and alcoholic

m Basic chemicals (2.9%)

Other ag prods. (4.6%)

Cereal grains (1.6%)
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Growth of Top Export Commodities — Value

Value ($M)

52

70,000

60,000

50,000

40,000

30,000

20,000

10,000

2007

2010

2020

2030

2040

Other

Newsprint/paper (3.2%)

Other foodstuffs and alcoholic
beverages (4.1%)

® Wood prods. (4.9%)
m Waste/scrap (3.4%)

Metallic ores (1.7%)

m Animal feed (5.2%)

Basic chemicals (2.5%)
Fertilizers (5.3%)
Other ag prods. (4.5%)
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® Task F and H: Factors Specific to Top
Commodity Groups for Growth and Mode

Cereal Grains. Rail Congestion and barge congestion will ¥
have biggest impact on growth. Product likely to continue to
move on rail.

Waste and Scrap. Biggest driver of export will be price on the
international market. Metallic scrap usually arrive by multiple
modes to be exported by vessel. Non-metallic scrap arrives in
trucks usually to be exported in containers. Shifts in modes
can occur depending on demand.

Non-Metallic Mineral Products. Domestic oil and gas
production will drive imports of such products as barite. This
will likely to continue move on rail, depending on rail pricing.
Diversion of short haul movements to truck is also likely.

Gasoline and Fuels. Future volume will be determined by
success/failure of domestic extraction and refining of oil, and
growth of alternative fuels (e.g., natural gas).

sssssssssss
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® Task F and H: Factors Specific to Top
Commodity Groups (Cont’d)

Precision Instrument. This time sensitive commodity can be »
affected by delays on roadways and rail. Air transportation

can be increasingly utilized in the future in addition to road

and rail.

Machinery. Movement will grow at the pace of local and U.S.
economy but can be affected by outsourcing/reshoring of
production. Traditionally break-bulk moved by truck, it can be
Increasingly moved on intermodal rail.

Electronics. Volumes will growth with the economy, as well as
outsourcing/reshoring trends. Intermodal trucking/rail will
continue, with potential increases in air shares for more time
sensitive electronics.

Motorized Vehicles. Future imports will largely be driven by
domestic demand, while exports by foreign demand.
Trucking/rail will continue as dominant mode of transpoe&ieiinss
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Task G: Trends/Changed in Transportation

Technologies

1.

Conversion of shipment 5.

from pipeline to rail (e.g.,
crude by rail)

Increase of LTL shipments
of fast moving consumer
goods

Increase In transloading of
Imported goods from
International containers to
domestic containers (40ft to

53ft containers) .

Increased exportation of
minerals and bulk products
such as copper ore, LNG,
and coal

Conversion of fuel used In
freight from diesel to LNG

Adoption of electric vehicles
for freight movements

Continued concern of freight
movement security

Continued pressure to
reduce health/environmental
Impacts from freight
Environmental pressure to

increase fuel mileage in all
vehicles

CAMBRIDGE
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® Task I. Strength and Weakness of the Portland .
Region

Strengths Weaknesses

* Natural advantage of Columbia River to assistin ' ¢ Increasing highway and local
moving bulk products congestion

« Port of Portland’s capacity and transfer of bulk ¢ Limited direct airfreight service at PDX
products » Modal choice restricted for products

» Solid base and good incentive of attracting high sources from remote areas (e.g. ag
value manufacturers products)

* Class | and shortlines offer good modal » Lack of highway redundancy
alternative for BCOs  Cumbersome OSOW permitting

» Port of Vancouver pipeline facility, heavy lift process
cranes, and other specialized facilities enable » Few roads across coastal range,
movement of gasoline, clean energy products, especially affecting fish and seafood
and other niche products.

Opportunities Threats

» Clustering of hi-tech sectors provide synergies ¢ Dwindling containerized ocean carrier
and attract economy of scale and human capital. service can reduce competitiveness

e Large dry cargo market can create possibilityto |« Scarcity of industrial land for logistics
attract further service if ag products, » Failure to replace the Columbia River
footwear/apparel shippers can cluster with hi- Crossing I-5 bridge that affects
tech to form a strong cargo base. reliability and mobility

CAMBRIDGE
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Task J. Global Trends that Can Affect Freight
Flows

Re-shoring of Manufacturing to the U.S.

BCOs distribution strategy shift from “push” to “pull”
supply chains, and the increase of ecommerce

Increase use of Mega Vessels
- Changing Asian demand for raw materials

- Changing demand for recycled products

CAMBRIDGE
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Task K: Potential Methodologies for
Transshipment

1. TRANSEARCH approach to estimating warehouse ano.
distribution center commodity flows as applied to the
Portland — Vancouver regional commodity flow
database

2. Transload secondary trip estimation methodology for
the
San Pedro Bay ports’ PortTAM

3. CMAP mesoscale supply chain model
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