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Executive summary 

 

Cowlitz County, WA, and the Washington State Department of Ecology have prepared a Draft 
Environmental Impact Statement (DEIS) for the proposal by Millennium Bulk Terminals-
Longview LLC (MBTL) to construct and operate a coal export terminal along the Columbia River 
in the Longview area of Cowlitz County, WA (Longview coal port).  Among the significant 
adverse impacts of that proposed Longview coal port discussed in the DEIS was the impact of 
the operation of that port on the release of greenhouse gases (GHG) and the contribution that 
pollution would make to global warming.  The DEIS included direct GHG emissions, indirect 
emissions from coal transportation, and emissions related to changes in coal and natural gas 
combustion that would be caused by the project. These comments focus only on the latter, 
which dwarf the other emissions.  

1. The DEIS Conclusions on Carbon Pollution Resulting from the Longview Port 

Five different scenarios are modeled in the DEIS assessment of the GHG impacts of the 
proposed Longview coal port. These include the (1) “Upper Bound”, (2) “Lower Bound”, (3) 
“Past Conditions (2014)”, (4) “2015 Energy Policy”, and (5) “Cumulative” scenarios. All of these 
scenarios were modeled assuming the Longview coal port supplies 44 million metric tons of coal 
to Asian countries starting in 2025.1 The result of this is compared to “No-Action” alternatives in 
which the Longview coal port is not built. The modeled estimates of GHG emissions impacts 
from these scenarios ranges from small reductions in carbon pollution impacts to the addition of 
approximately 30 million metric tons per year (MMtpy) of carbon dioxide equivalent (CO2e) 
released into the atmosphere.2 30 MMtpy of CO2e would be the equivalent of the carbon 
emissions of 8.7 average size coal-fired electric generators in the U.S. 3 

Among this wide range of scenarios addressed in the DEIS, the DEIS identifies the 2015 Energy 
Policy scenario as the “preferred scenario”. Under this preferred scenario, the DEIS estimates 
that a cumulative 37.6 million metric tons of CO2e emissions would be added to the atmosphere 
between 2018 and 2038. Under this scenario, the DEIS concludes that carbon emissions 
associated with the proposed Longview coal port would be adverse, significant, and permanent. 

                                                
1 The Cumulative scenario is not a scenario that focuses exclusively on the impacts associated with the proposed 
Longview coal port. In includes impacts associated with other proposed ports that are not directly a part of the 
proposed action. For that reason it is not clear that it should be compared to the other four scenarios. It serves a 
different purpose. The Cumulative scenario also assumes other west coast coal ports will come on-line in 2030 and 
ship another 56 MMtpy of coal to Asian countries. 
2 This is for the Upper Bound scenario. For every metric ton of coal shipped from the port, 0.7 metric tons of 
additional carbon pollution is released. The Cumulative scenario projects a 43.4 MMtpy of carbon pollution, but all of 
those carbon emissions are not associated with just the Longview coal port. 
3 EPA estimates that the average U.S. coal-fired electric generating plant emits 3.436 MMtpy of CO2e. 
https://www.epa.gov/energy/ghg-equivalencies-calculator-calculations-and-references  

https://www.epa.gov/energy/ghg-equivalencies-calculator-calculations-and-references
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2. The DEIS’s Approach to Analyzing Coal Markets 

Unlike past attempts to dismiss concerns over exporting Powder River Basin (PRB) and other 
western coal to Asian nations, the DEIS does not assume a “perfect substitution” of PRB coal 
for coal that otherwise would have been burned in Asia. Instead, the DEIS recognizes that coal 
is bought and sold in international and domestic markets where supply and demand interact 
with each other. If an aspect of one market changes, such as increasing the supply of coal sold 
into a particular market, it triggers adjustments throughout energy markets until a new 
equilibrium is reached. Under this new equilibrium, prices and consumption quantities are likely 
to be different than before the market adjustments. The DEIS modeled some of the market 
adjustments that would be triggered by the construction and operation of the proposed 
Longview coal port. The DEIS lists the market impact that these adjustments would have, in all 
of the scenarios:4 

• It would increase the supply of low cost coal to international markets. 
• The increase in supply would decrease international coal prices. 
• The decrease in international coal prices could increase the international consumption of 

coal energy. 
• The increase in international demand for U.S. coal could increase U.S. coal prices. 
• An increase in U.S. coal prices would reduce domestic coal demand. 

 
In particular, the DEIS assumed that the consumption of coal energy in Asia was sensitive to 
changes in the delivered cost of coal. A decrease in the delivered cost of coal would induce 
increased consumption of coal energy and increased emissions of carbon pollution. In U.S. coal 
markets, the DEIS assumed that coal competes with natural gas and renewable electric 
generation in suppling U.S. electricity demand. Higher coal prices, for instance, would reduce 
the use of coal, replace it with lower carbon sources of electricity, and reduce the overall carbon 
pollution from electric generation in the U.S. Conceptually these are the appropriate market 
adjustments to take into consideration when evaluating the impact of the proposed Longview 
coal port on total carbon pollution.  

 
3. Evaluating the Results of the DEIS Scenario Analysis 

The purpose of the Environmental Impact Analysis process is to estimate the likely impacts 
associated with a proposed action, in this case, the construction and commercial operation of 
the proposed Longview coal port. If market conditions do not make that proposed coal port 
commercially viable, it will not be built; or, if it is built, it will not be operated and there will be no 
environmental impacts to evaluate. That means that the scenarios considered have to be built 
around coal market conditions in which the proposed port will be able to operate at its full 
capacity for the modeled life of that port.  Scenarios that do not meet that condition cannot 
provide useful information on the environmental impact of the proposed coal port. 

                                                
4 DEIS p. 5.8-17 
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The DEIS explicitly expresses significant doubts about the competitiveness of the coal exported 
through the proposed Longview coal port under the market conditions assumed in four of the 
five scenarios it models. Our own analysis of the competitiveness of PRB coal under current 
and likely future Pacific Basin coal market conditions provided in these comments confirm the 
DEIS’s doubts. The DEIS refers to the “challenging market environment for coal transported 
through the [Longview] terminal” as it discusses the preferred 2015 Energy Policy, the Past 
Conditions (2014), and the Lower Bound scenarios. The DEIS says the under the Past 
Condition scenario, “PRB coal would have a difficult time being cost-competitive…until 
international coal prices increase.”5  

In all three of these scenarios (and the Cumulative scenario which is based on the Past 
Conditions market environment), there is no or very little induced coal energy consumption in 
the Pacific Basin as a result of the coal exports through the Longview port. Those exports to 
Asia price into existing markets at almost exactly the same delivered cost as the coal supplies 
previously serving those markets. The Longview port exports its full capacity each and every 
year at almost exactly the existing cost of coal in those Asian nations. The result is near perfect 
substitution of Longview coal for other Pacific Basin coal supplies with almost no impact on coal 
prices, coal energy consumption, or carbon pollution. Despite adopting the conceptually correct 
economic framework to evaluate these impacts, the results are almost the same as one would 
obtain if one assumed that coal energy consumption in Asia was not at all sensitive to the cost 
of coal. 

These near zero carbon pollution impacts associated with three of the scenarios, including the 
DEIS’s preferred scenario, is not an indication that the Longview coal exports would be 
environmentally benign. Rather, it is an indication that these DEIS scenarios were not consistent 
with a commercially viable Longview coal port and therefore provide no information as to what 
the actual impacts would be of a coal port operating in market conditions that actually supported 
it. We do not have to do any modeling to know that if the Longview coal exports are not 
competitive, there will be no exports and the port will have no impacts on coal markets. 

4. The DEIS’s Estimated Impacts of a Commercially Viable Longview Coal Port 

The DEIS specifically designed one of its scenarios to “provide for a robust market environment 
for coal transported through the [Longview coal] terminal.”6 That is, that scenario sought to 
assure that market conditions for Western coal in the Pacific Basin would clearly support the full 
utilization of the Longview coal port’s capacity. For that to be certain, significantly improved 
market conditions were assumed.  

What the DEIS labels the Upper Bound scenario is the only scenario that the DEIS models that 
actually supports a commercially viable Longview coal port. That scenario should be relabeled 
the “Commercially Feasible Longview Port” scenario and used as the preferred scenario to 
indicate the likely impact associated with the Longview port operating at full design capacity for 
its modeled commercial life.  
                                                
5 ICF, Coal Market Assessment Technical Report, pp. 3-8, 3-9, 6-50, 6-51, 6-26. Greenhouse Gas Technical Report, 
p. 3-8. 
6 Ibid. p. 6-38. 
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The DEIS estimates that the induced demand associated with a “robust” Pacific Basin market 
for the Longview coal exports would result in a net annual increase in carbon pollution of almost 
30 MMtpy of CO2e averaged over the 2025 to 2040 period.7 This is 24 times the level of carbon 
pollution that the DEIS calculates would result from the operation of the Longview port under the 
DEIS’s “preferred” scenario, the 2015 Energy Policy scenario. As pointed out above, the DEIS 
found that such a Commercially Feasible Longview Port would be responsible for carbon 
pollution, with net changes in the U.S. energy markets, that are the equivalent of the emissions 
of eight coal-fired electric generating plants. 

5. The DEIS Underestimates the Carbon Pollution Impacts of a Commercially 
Viable Longview Coal Port  

Although the DEIS does provide one informative estimate of the carbon pollution that would be 
associated with a commercially viable Longview coal port, the DEIS subtracts a significant level 
of carbon pollution from the estimated increased carbon pollution in Asia, that results from the 
Longview coal port, to come up with a lower net impact when both Asian and U.S. coal markets 
are looked at together. That downward adjustment is tied to the DEIS’s conclusion that the 
Longview coal port would cause a decrease in carbon pollution in the U.S. because supplying 
the Longview port with coal would require the mining of more costly coal supplies. This, the 
DEIS argues, would lead to reduced coal consumption in the U.S. and increased use of lower 
carbon sources of electricity such as natural gas and renewable electric generation. 

The adjustment in U.S. coal markets that the DEIS makes is significant. On net, the DEIS 
estimates that 22 percent of the increase in carbon pollution in Asia as a result of Longview coal 
exports would be offset by the reduction in carbon pollution in the U.S.8 Although such an 
offsetting impact is conceptually possible, we do not believe that empirically such an adjustment 
would be anywhere near as large as the DEIS calculates. 

In 2014 PRB coal production was 379 MMtpy, 71 MMtpy below its peak 2008 production level of 
about 450 MMtpy. The DEIS projects that with the full capacity of the Longview port being 
utilized, the PRB coal mining levels under the Commercially Feasible Longview Port (upper 
bound) scenario would be 435 MMtpy, below previous levels of PRB coal production. In that 
sense the operation of Longview coal port at full capacity is not projected by the DEIS to push 
PRB coal mining above its previous levels of operation. Instead, the Longview port would help 
the PRB to put its existing capacity back into production. We do not believe that this recovery to 
past levels of operation would significantly increase PRB coal mining costs.  

This suggests that the DEIS’s net estimate of the combined impact of the changes in Pacific 
Basin and U.S. domestic coal markets on carbon pollution is underestimated. If the DEIS  
“offsets”  are assumed to be empirically quite small, the total carbon pollution associated with 
the Commercially Viable Longview Port scenario increases from 29.8 to 37.6 MMtpy of CO2e  
and the carbon equivalent in terms of additional average U.S. coal-fired generators rises from 

                                                
7 Ibid. Table 72. 
8 Ibid. 
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about 9 to about 11 additional coal-fired generators. As the DEIS concludes, that level of 
increased carbon pollution would represent a very large, permanent, and adverse impact. 
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Part I: Introduction and Summary of the MBTL DEIS’s Approach to and 
Conclusions about the Impact of the Proposed Longview Coal Port on Carbon 
Pollution Emissions 

Introduction 

Cowlitz County, WA, and the Washington State Department of Ecology have prepared a Draft 
Environmental Impact Statement (DEIS) for the proposal by Millennium Bulk Terminals-
Longview LLC (MBTL) to construct and operate a coal export terminal along the Columbia River 
in the Longview area of Cowlitz County, WA (Longview coal port). Among the significant 
adverse impacts of that proposed Longview coal port discussed in the DEIS was the impact of 
the operation of that port on the release of greenhouse gases (GHG)9 and the contribution that 
pollution would make to global warming. 

These comments will focus exclusively on the DEIS’s analysis of the carbon pollution 
associated with changes in the combustion of fossil fuels in the generation of electricity in Asia 
and the United States that results from the export of coal through the proposed Longview coal 
port.10 In particular, we will not be commenting on the DEIS’s analysis of the GHG emissions 
associated with the operation of the port and the shipping of the coal. The reason for the focus 
on fossil fuel combustion to generate electricity is, as pointed out in the DEIS, that: “Greenhouse 
gas emissions outside of Cowlitz County during the operations attributable to the Proposed 
Action [permitting the proposed coal port] would be driven primarily by coal combustion in Asia 
and The United States.” 11 

 

1. The Carbon Pollution Conclusions of the Millennium Bulk Terminals-Longview SEPA 
Draft Environmental Impact Statement  

The Longview DEIS concluded that the additional carbon pollution associated with the 
construction and operation of the proposed Longview coal port would be adverse, significant, 
and permanent: 

                                                
9 More specifically the DEIS discusses the CO2e impact of the proposed Longview coal port 
10 We will focus on the GHG emissions associated with the combustion of coal and related natural gas usage. There 
are also GHG emissions associated with the operation of the port and the shipping of coal to Asian countries that the 
DEIS analyzed in some detail. We focus on the GHG emissions associated with the burning of the coal and related 
natural gas for two reasons. First, the GHG emissions from port operations and coal transportation are much smaller 
than the GHG emissions associated with the burning of the coal. Second, for transportation costs, it is the difference 
in the GHG emissions associated with coal being delivered to a coal-fired electric generator from alternative sources 
that matters. Most of the potential Asian markets for Longview coal are relatively remote from all coal sources. For 
that reason, the differences in transportation-related GHG emissions associated with alternative coal sources are 
likely to be small, especially compared to those associated with the burning of the coal. This is not to suggest that the 
GHG emissions associated with shipping coal very long distances are unimportant. We are simply focusing on the 
largest of the GHG impacts. 
11  DEIS p. S-38. 
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“Under the preferred 2015 Energy Policy scenario, the change in [carbon] 
emissions…from the Proposed Action [authorizing the Longview port] in 2028 
would be 3.2 million metric tons of CO2e. This is the equivalent to adding about 
672,100 passenger cars on the road each year. 

The total net emissions for the preferred 2015 Energy Policy scenario from 2018 to 
2038 would be 37.6 million metric tons of CO2e….This would exceed various 
thresholds that are proposed in federal and state regulations and guidance. Since 
the net greenhouse gas emissions …would exceed these standards, the 
emissions are considered to be significant impacts. The climate change 
impacts…would persist for a long period of time….and would be considered 
permanent. The climate change impacts, while global in nature, would affect 
Washington State. Based on these considerations, emissions attributable to 
operations of [the proposed port]…are considered adverse and significant.”12  

The DEIS concluded that the net additional 3.2 million metric tonnes of carbon pollution in 2028 
associated with the preferred scenario, the 2015 Energy Policy scenario, would be significant, 
adverse, and permanent. Given that the net increase in carbon pollution under the Upper Bound 
scenario would be about almost 10  times larger, than the cited 3.2 million metric tons per year 
(MMtpy) of carbon pollution for the preferred scenario in 2028, clearly those this higher-impact 
scenario would have even more significant and adverse permanent impacts on climate stability. 
The DEIS expresses the 3.2 MMtpy of carbon pollution in 2028 as “the equivalent to adding 
about 672,100 passenger cars on the road each year.”13 The Upper Bound results would be the 
equivalent of adding about 6.6 million passenger cars.14 

These carbon pollution emissions can be expressed instead in terms of the carbon pollution 
emissions associated with a typical coal-fired electric generator in the U.S. EPA estimates that 
each U.S. coal-fired electric generator emits, on average, 3.4 million metric tons of CO2e per 
year. The average annual carbon emissions from 2025 through 2040 that the DEIS estimated 
for the 2015 Energy Policy scenario is the equivalent of a third of the emissions from an average 
American coal-fired electric generator. The average annual additional carbon pollution 
estimated by the DEIS for the Upper Bound and Cumulative scenarios during that time period 

                                                
12 Ibid. pp. S-38 and S-39. 
13 Ibid. 
14 The 2028 projections come from the DEIS  p. 5.8-16, Table 5.8-8. There is a bit of “comparing apples to oranges” 
in the CO2e emissions presented in the DEIS. The 3.2 million metric tonnes associated with the preferred (2015 
Energy Policy) scenario is only for one year 2028. The cumulative CO2e emissions over the 2018-2038 period in the 
quote above from the DEIS was reported as 37.6 million metric. That would be average annual carbon pollution 
emissions of about 1.8 million metric tons of CO2e. The DEIS also reports on the average impact of the proposed port 
on the CO2e emissions for the 2025 through 2040 period during which the Longview port would be operating at full 
capacity. The average annual emissions for that time period were 1.2 MMtpy for the preferred 2015 Energy Policy 
scenario. For the Upper Bound it was 29.8 MMtpy and for the Cumulative it was 43.4 MMtpy. That is, the average 
GHG impacts of the Upper Bound and Cumulative scenarios were 24 and 35 times larger than the “preferred” 
scenario, respectively. 
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would be the equivalent of 8.7 and 12.6 coal-fired electric generators, respectively.15 Clearly the 
carbon pollution associated with the Upper Bound and Cumulative scenarios is very significant. 

 

2. The DEIS’s Approach to Analyzing Coal Markets: Taking into Account the Market 
Impacts of Competing Fuel Supplies for Electric Generation  

Coal industry representatives have often dismissed concerns that building new west coast coal 
ports to facilitate the shipping of Powder River Basin (PRB) and other western coal to Asian 
Basin countries would boost the volume of carbon pollution. They have argued that when PRB 
coal is shipped to an Asian nation, it simply displaces the coal that that country would have 
otherwise obtained from its own coal deposits or purchased from other coal exporting nations. 
That is, the PRB coal would simply substitute for the equivalent amount of coal energy from 
other sources. When adjusted for different coals’ energy contents, little or no extra carbon 
pollution would take place. This argument imagines the PRB coal is a perfect substitute for other 
sources of coal so that the consumption of coal energy and carbon emissions remain fixed 
despite the development of new sources of supply. 

This industry claim has always been in conflict with what economics tells us about the 
interaction of supply and demand and the reaction of markets to changes in either supply or 
demand. The DEIS’s coal modeling correctly did not make that assumption of perfect 
substitution. It recognized that coal is bought and sold in international and U.S. domestic 
markets in which supply and demand interact. When one aspect of that market setting changes, 
it triggers adjustments throughout energy markets until a new equilibrium is reached. After those 
market adjustments have been made, prices and quantities consumed are likely to be different 
than before the economic change disrupted the previous market equilibrium and triggered the 
adjustments to a new equilibrium.16 Our previous work has supported this relationship and U.S. 
federal courts have also recognized those market relationships as important in analyzing the 
environmental impacts of changing coal supplies.17   

The DEIS modeled the market adjustments that would be triggered by the construction and 
operation of the proposed Longview coal port. According to the DEIS, such an event would have 
the following market impacts, regardless of the scenario:18 

 

                                                
15  See the previous footnote. Coal-fired power plant emissions for one year were estimated to be 3.8 million metric 
tonnes of CO2e https://www.epa.gov/energy/ghg-equivalencies-calculator-calculations-and-references. 
16 ICF presented a graphical depiction of these Asian and U.S. coal market adjustments on pp. 6-3 and 6-4 in the 
Coal Market Assessment Technical Report and pp. 3-15 and 3-16 of the SEPA Greenhouse Gas Emissions 
Technical Report. 
17 “The Impact of Powder River Basin Coal Exports on Global Greenhouse Gas Emissions,” T.M. Power and 
Donovan S. Power, Power Consulting, Inc., May 2013, prepared for The Energy Foundation. For U.S. Federal Court 
decisions see: High Country Conservation Advocates v. U.S. Fores5t Serv., 52 F.3d 1174 (D. Colo. 2014 and High 
Country Conservation Advocates v. U.S. Forest Serv., 67 F.3d 1262 (D. Colo. 2014) Also see the U.S. Court of 
Appeals for the Eighth Circuit, No. 02-1359, Mid States Coalition for Progress v. Surface Transportation Board, 
October 2, 2003.  
18 DEIS p. 5-18-17. 

https://www.epa.gov/energy/ghg-equivalencies-calculator-calculations-and-references
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• It would increase the supply of low cost coal to international markets. 
• That increase in supply would decrease international coal prices. 
• The decrease in international coal prices could increase the international consumption of 

coal energy. 
• The increase in international demand for U.S. coal could increase U.S. coal costs. 
• An increase in U.S. coal costs would reduce domestic coal energy consumption and 

increase the consumption of lower carbon U.S. natural gas and renewable electric 
energy sources. 
 

To take all of these market reactions to the construction and operation of the proposed 
Longview coal port into account, the DEIS focuses separately on coal markets in the Asian 
Basin and coal and natural gas/renewable markets in the U.S. 

In Asian nations the initial coal demand was assumed to be equal to the International Energy 
Agency’s (IEA’s) most recent projections of coal demand by nation. Then the impact of the 
introduction of 44 million metric tonnes per year of additional low cost coal supply from west 
coast coal ports on Asian coal prices was estimated given the policy and economic conditions 
assumed in each scenario. The DEIS used quantitative estimates of the sensitivity of Asian 
nation coal energy consumption to changes in the delivered cost of that coal to project how 
much more coal would be consumed because of the decline in the delivered cost of coal.19 This 
induced increase in Asian coal energy consumption was then converted into increased carbon 
pollution emissions.20 The increase in carbon pollution due to the export of coal to Asia through 
the Longview coal port was primarily tied to this type of induced demand in Asia due to the 
assumed lower delivered cost of coal from U.S. west coast supplies that successfully competed 
with existing coal supplies in Asian nations, forcing the cost of coal in Asia lower and 
encouraging a higher level of coal energy consumption there. This chain of adjustments is what 
we would expect as the result of the addition of an additional low cost source of coal supply to 
Pacific Basin markets. 

The U.S. market adjustments after the Longview coal port begins operating are somewhat 
different. The increased demand for Western coal to serve the proposed Longview coal port is 
                                                
19 Economists measure the sensitivity of demand to changes in the cost or price of a commodity by using the ratio of 
the percentage change in quantity consumed to the percentage change in price. This measure of price sensitivity of 
consumption is called the price elasticity of demand. The DEIS obtained its measure of the price sensitivity of 
demand in Asian nations from the professional economic literature. It used three different estimates of price 
sensitivity depending on the scenario: -0.11, -0.4, and -1.2. This range of near zero to above 1.0 in absolute value 
certainly covers the range of estimates for the price elasticity of demand for coal. Given the long lived nature of a coal 
port and the 20-year analysis period used in the DEIS, long-run elasticities of demand should have been used in this 
analysis. That would eliminate the near zero value (-0.11). The -0.4 to -1.2 would be a reasonable range of values for 
long-run price elasticities of demand for coal.   
20 The analysis of the increased consumption of coal energy has to take into account the different energy content in 
different types of coal. The analysis cannot be carried out entirely in terms of metric tonnes of coal consumed since, if 
relatively low Btu coal is substituted for a higher Btu coal, more tonnes will have to be burned just to get the same 
useful energy. There may not be an increase in energy consumption, just the combustion of more tonnes of lower 
quality coal. Since carbon emissions are more or less proportional to the energy content of the coal, shifting to a 
lower Btu coal may increase the consumption of tonnes of coal while not impacting significantly the production of 
carbon pollution. The DEIS reported results almost exclusively in terms of metric tons of coal rather than Btu of coal 
energy making it difficult to identify when there were actual increases in coal energy consumption and, therefore, 
increases in carbon pollution. 
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assumed to push coal mines into areas that are more costly to mine. That means that the 
delivered cost of coal from Western coal mines will increase, making it a somewhat less 
attractive fuel for the generation of electricity in the U.S. Alternative sources of electricity would 
become more attractive. The primary alternatives are electricity from natural-gas-fueled 
generators and renewable electric energy sources. The assumed higher U.S. coal prices would 
lead to the use of less carbon-intensive sources of electricity. As a result, carbon pollution would 
fall even if the total amount of electricity consumed remained the same. This substitution of 
natural gas and renewables for coal in generating electricity in the U.S. would lead more natural 
gas to be consumed. That increase in carbon pollution from the burning of that fossil fuel has to 
be accounted for at the same time the reduction in carbon pollution from the decline in the use 
of coal is taken into account. If the mining of an additional 44 MMtpy of PRB coal would in fact 
significantly increase the cost of mining that coal, this is exactly the pattern of responses we 
would expect. 

The DEIS takes all of these market adjustments in Asian and U.S. coal markets into account in 
estimating the net change in carbon pollution associated with the construction and operation of 
the Longview coal port. The size of these market adjustments within U.S. coal, natural gas, and 
renewable electric resources that the DEIS projects are not small. As the DEIS points out, the 
primary source of increased carbon pollution due to the operation of the Longview coal port is 
the induced increase in coal energy consumption in Asia due to the increase in a low cost 
source of coal supply from  the proposed Longview coal port.21 In the Upper Bound scenario, for 
instance, where the Longview coal exports induced additional consumption of coal energy in 
Asia, almost 38 million metric tonnes per year of additional carbon pollution would result from 
the induced coal energy consumption in the Pacific Basin, the equivalent of the carbon pollution 
from about 11 additional average sized coal-fired electric generators in the U.S.22 

The steps taken in the DEIS to recognize that the consumption of coal was sensitive to the cost 
of delivered coal were appropriate and necessary. Changes in supply and demand trigger 
changes in prices and quantities produced and consumed that do not sum to zero except under 
very unusual circumstances. The DEIS took steps to incorporate the price elasticity of demand 
for coal in the Pacific Basin. The DEIS also recognized the importance of the cross price 
elasticity of demand between coal prices and natural gas consumption/renewables due to the 
competitive nature of these fuels for the generation of electricity within the U.S. Finally, the DEIS 
recognized the importance of the shape of coal supply curves when analyzing the market 
adjustments that are likely to be triggered when coal production is significantly increased. All of 
these were appropriate modeling steps in seeking to estimate the likely impacts of the proposed 
Longview coal port on coal production, coal and natural gas consumption, renewable electric 
generation deployment, coal movement in international coal markets, and the impacts of all of 
these on carbon pollution.  

Although we find the DEIS’s conceptual economic approach to be correct, later in these 
comments we will take issue with some of the empirical assumptions that the DEIS made in 

                                                
21 ICF Greenhouse Gas Emissions Technical Report, Table 47, p. 3-9. 
22Op. cit. ICF Coal Market Assessment Technical Report, Table 72, p. 6-46. Note that this is the additional carbon 
pollution occurring in Asia without adjustment for any changes in carbon pollution in the U.S. 
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implementing this approach and, as a result, will reject some of the conclusions reached in the 
DEIS. In particular, we do not find empirical support for the assumption that a partial recovery of 
PRB coal mining to levels below recent past mining levels in the PRB, in order to supply the 
Longview coal port, would cause the cost of mining that coal to rise significantly. For that 
reason, we reject the DEIS’s conclusion that there would be a significant decrease in coal 
consumption in the U.S. and its replacement with less carbon intensive sources of electricity 
due to the operation of the Longview coal port. 

 

3. The DEIS’s Scenario Approach to Analyzing the Impact of the Proposed Longview Coal 
Port on Carbon Pollution 

The DEIS estimates the carbon pollution impacts of the proposed Longview coal port under five 
different “scenarios” that were meant to represent a variety of economic and regulatory 
environments. Those scenarios were intended to bracket the range of possible impacts of the 
proposed Longview coal port on carbon pollution emissions. Thus two of the scenarios used in 
the DEIS were labeled “Lower Bound” and “Upper Bound.” Another DEIS scenario looked at 
recent past international coal market conditions and was labeled “Past Conditions (2014)”. A 
fourth scenario attempted to reflect current regulatory and economic conditions and was labeled 
“2015 Energy Policy.” This is the scenario that was the focus of the DEIS quote above. That 
2015 Energy Policy scenario was labeled the “preferred” scenario by the DEIS. Finally, a 
scenario that considers the whole set of other proposed coal ports on the west coast in addition 
to the Longview coal port, a “Cumulative” scenario, was also considered.23 

This set of DEIS scenarios did provide a broad range of carbon pollution outcomes that might 
be associated with the Longview coal port. Some projected carbon pollution increases 
associated with the Longview port were much larger than the DEIS’s “preferred” scenario and 
some were much lower. For two of the DEIS scenarios, the Past Conditions and Lower Bound, 
the difference in net carbon pollution with and without the proposed coal port was estimated in 
the DEIS to be negative. That is, the construction and operation of the Longview coal port was 
projected to reduce carbon pollution overall. We will discuss that result in detail later in these 
comments in Part IV. In two other scenarios, the Upper Bound and Cumulative, CO2 pollution 
would increase, on net, by about 30 and 43 million metric tonnes per year, respectively. The 
scenario that the DEIS labels “preferred” in the DEIS, namely the 2015 Energy Policy scenario, 
projects only an additional 1.2 million metric tons per year in CO2e  between 2025 and 2040, 
about 4 and 3 percent of the carbon pollution from the Upper Bound and Cumulative scenarios, 
respectively. See Table 1 below. 

 

 
                                                
23 The Cumulative scenario is not just one of the five scenarios developed in the DEIS. Its purpose was to meet the 
requirement in an Environmental Impact Statement to analyze the impact of the proposed alternative in addition to 
other changes not directly associated with the proposed alternative that might also take place simultaneous with the 
proposed alternative. For that reason it is modeled somewhat differently and is not easily compared to the other four 
scenarios. 
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Table 1. 

 

Providing as broad a range of scenarios as possible does not necessarily provide more relevant 
information about the likely impact of the proposed coal port. We assume that the DEIS was 
intended to disclose the likely environmental impacts of a commercially successful coal port at 
Longview. If the assumptions associated with some possible scenarios are not consistent with a 
commercially successful Longview coal port, those scenarios cannot provide any relevant 
information about the environmental impact of the operation of the port. The port simply will not 
operate and there will be no impacts on coal markets either in the U.S. or in the Pacific Basin. 
For the operation of the proposed Longview coal port to have any relevant environmental 
impacts, it has to actually operate. That means that it must provide coal to the Asian Basin that 
can successfully compete with the coal sources that otherwise would serve those nations and 
capture a share of those markets while also being profitable to the coal mines and coal ports in 
the Western U.S. 

The DEIS is skeptical about the commercial marketability of coal shipped through the proposed 
Longview coal port to Pacific Basin coal markets.  Part IV below discusses the competitiveness 
of Longview coal under the various scenarios in detail. 

Of the DEIS’s “preferred” scenario, the 2015 Energy Policy scenario, the DEIS says: “Under the 
2015 Energy Policy Scenario the growth in demand in countries in Asia would be only 0.8%, 
which would be a challenging market environment for coal transported through the [Longview] 
terminal.”24 The DEIS also points out that in this scenario “the amount of induced demand is 
only about 0.45 million metric tons [per year of coal]” averaged over the 2025 to 2040 period.25 
That is, despite 44 MMtpy of coal being exported to Asia each year through the Longview port, 
only one percent of this volume of coal serves addition induced consumption of coal energy. All 
the rest of that exported coal just displaces other coal that would have been burned. The impact 
of these exports on the delivered cost of coal in Asia is near zero. The price is barely any 
different from the price that Asian nations would otherwise have paid. Put slightly different, the 
                                                
24 ICF, Coal Market Assessment Technical Report, p. 6-50. 
25 Ibid. p. 6-51. 

Scenario
Past Conditions (2014)
Lower Bound
Upper Bound
2015 Energy Policy
Cumulative
Source: Coal Market Assessment Technical Report
Tables 40, 56, 72, 88, 104

43,423

Average Net Impacts of the Longview Coal Port

on CO2 Emissions, 2025-2040 Average
(Thousands of Metric Tonnes per Year)

CO2 Emissions
-2,551
-2,259
29,792
1,224
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Longview port coal exports barely price into Asian markets under the DEIS’s “preferred 
scenario.”  

The DEIS is also skeptical about the competitiveness of Longview coal exports under the Past 
Conditions (2014) scenario. The DEIS points out that shipping coal from the Pacific Northwest 
to Asia will cost $2.9 per million Btu, but current Asian coal costs are about $2.5 per million Btu. 
“Delivered prices to Japan in the range of $3.00 per million Btu suggest that PRB coal would 
have a difficult time being cost-competitive, if shipped through the PNW to Japan or other 
Pacific Basin countries until international coal prices increase” (emphasis added).26  The 
Cumulative scenario was also based on those Past Conditions (2014). 

Finally, the DEIS’s Lower Bound scenario was designed to describe a situation where Longview 
coal would not really be competitive in Asia and, even if it was, there would be no induced 
demand for coal energy because the assumed price elasticity of demand was assumed to be 
almost zero (-0.1). The DEIS explicitly states that under the Lower Bound scenario the price 
change “does not induce [any coal] demand in Asia.”27 The DEIS also is explicit about its doubts 
as to whether Longview coal could compete in Asia under the Lower Bound Scenario: “In the 
Lower Bound Scenario the growth in coal demand in Asia would be only 0.9% and, with the 
lower international coal prices, would be a challenging market environment for coal transported 
through the [Longview] terminal”28 The DEIS is projecting that there would be no delivered cost 
advantage of Longview coal in Asia under the Lower Bound scenario. 

Our analysis of the Asian coal markets conditions presented below in Part III and Appendices A 
and B came to the same conclusion as the DEIS: Under current and foreseeable Asian market 
conditions Western coal would not be competitive in Pacific Basin nations. Of course, the 
demand for coal in Asia and the market prices being paid for imported coal supplies could rise. 
Pacific Basin coal markets could move back towards the “boom” conditions that existed in the 
2008-2013 time period when the Longview and other new and expanded west coast coal ports 
were first proposed. But that is not what the DEIS modeled in four of its five scenarios. In that 
sense, the DEIS did not focus its analysis on scenarios that were relevant to the question of 
what the impact of a commercially viable Longview coal port would be on carbon pollution. 

 

4. The Only Clearly Competitive Market Scenario for the Longview Coal Port Analyzed by 
the DEIS 

The DEIS specifically designed one of its scenarios to “provide for a robust market environment 
for coal transported through the [Longview coal] terminal.”29 That is, that scenario sought to 
assure that market conditions for Western coal in the Pacific Basin would clearly support the full 
utilization of the Longview coal port’s capacity. For that to be certain, significantly improved 
market conditions were assumed. As the DEIS described the “Upper Bound” scenario: 

                                                
26 Ibid. pp. 3-8 and 3-9. 
27 ICF Greenhouse Gas Technical Report, p. 3-8. 
28 Op. cit. Coal Market Assessment Technical Report, p. 6-26. 
29 Ibid. p. 6-38. 
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“The world energy outlook under the Upper Bound Scenario could be described 
as a high coal demand scenario, where coal plant construction, and thus, coal 
demand, is higher…Thus, both international coal consumption and prices would 
increase.”30  

To create this robust market for Longview coal, international coal prices were increased by 50 
percent and the rate of growth of Asian coal demand was also increased 50 percent relative to 
the Past Conditions (2014) scenario. In the domestic U.S. coal market, Western coal prices 
were assumed to decline 10 percent and coal transportation costs to the Longview terminal 
were reduced by 20 percent. Both of those changes would make Longview coal more 
competitive in Asian markets.31 

Given that under existing international coal market conditions the Longview coal would not be 
competitive (See Part III and Appendices A and B below), in order to model the impact of a 
commercially viable Longview coal port, it is necessary to assume improved market conditions. 
Market conditions have to be assumed that would justify the construction and continuous 
operation of the coal port at its full capacity for its projected life. Otherwise the Longview port will 
not be built and operated and there will be no carbon pollution impacts to analyze. 

What the DEIS labels the Upper Bound scenario is the only scenario that the DEIS models that 
actually supports a commercially viable Longview coal port.  That scenario should be relabeled 
the “Commercially Feasible Longview Port” scenario and used to indicate the likely impact 
associated with the Longview Port operating at full design capacity for its modeled commercial 
life. This should be the “preferred” scenario because it is the only scenario modeled in the DEIS 
that unambiguously supports a commercially viable Longview coal port.  

The DEIS estimates the induced demand associated with a “robust” Pacific Basin market for the 
Longview coal exports would result in a net annual increase in carbon pollution of almost 30 
MMtpy of CO2e averaged over the 2025 to 2040 period.32 This is 24 times the level of carbon 
pollution that the DEIS calculates would results from the operation of the Longview port under 
the DEIS’s “preferred” scenario, the 2015 Energy Policy scenario. As pointed out above, the 
DEIS found that such a Commercially Feasible Longview Port would be responsible for carbon 
pollution, net of changes in U.S. energy markets, that was the equivalent of the emissions of 
about 9 coal-fired electric generating plants. The DEIS concludes that its “preferred” scenario 
would be responsible for carbon pollution that was the equivalent of one-third of the emissions 
of an average U.S. coal-electric generator averaged across the same time period, 2025-2040.33 

 

                                                
30 Ibid. p. 5-4 
31 Ibid. 
32 Ibid. Table 72. 
33 See footnote 10 above for a discussion of the different levels of carbon pollution that the DEIS reports for the 
“preferred” 2015 Energy Policy scenario depending on the model year or the years over which the level of carbon 
pollution was averaged. 
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5. The DEIS Estimate of the Carbon Pollution Associated with a “Commercially Feasible 
Longview Port” (Upper Bound) Is an Underestimate. 

To serve the Longview coal port, Western coal mining has to increase 44 million metric tonnes 
per year. In the DEIS, it is assumed that producing that amount of addition coal would require 
going after somewhat more costly coal, which would raise the cost of PRB coal as a whole. The 
assumed higher PRB coal cost would, in turn, increase the overall cost of coal in domestic U.S. 
coal markets. This assumed higher cost of coal would lead to a decline in U.S. coal energy use 
and a decline in carbon pollution from U.S. coal consumption, which would be replaced with a 
lower carbon fuel in electric generation (natural gas) or zero carbon electric generation from 
renewable electric generation. The DEIS projected the net result of this increased PRB coal 
mining to serve the Longview port would be a decline in carbon pollution associated with U.S. 
electric generation. The DEIS projected decline in U.S. carbon pollution due to the operation of 
the Longview port was significant. 

For what we have called the Commercially Feasible Longview Port (Upper Bound) scenario the 
reduction in carbon pollution, on average over the 2025-2040 period, would be 10 million metric 
tonnes of C02 per year. That represents a 27 percent offset of the increased Asian carbon 
emissions due to the induced increased consumption of coal energy. Some of the decline in 
U.S. coal energy consumption would be due to the substitution of natural gas for coal in the 
fueling of electric generation in the U.S. The carbon pollution from the burning of that natural 
gas offsets 22 percent of the carbon pollution reduction due to reduced American consumption 
of coal energy. On net, the impact of the increased demand for Western coal to serve Asian 
markets is estimated by the DEIS to offset about a fifth of the increased carbon pollution 
induced in Asia by the Longview coal port. See Table 2. 

Table 2. 

 

The key assumption the DEIS makes in deriving this reduction in carbon pollution in the U.S. 
due to the operation of the Longview port is that a 44 MMtpy increase in PRB coal mining will 
drive the cost of mining that coal significantly upward. As discussed in detail in Part V of these 
comments, given the current level of coal mining in the PRB and the level of PRB coal mining 

Source of CO2 Emissions Increase CO2 Emissions % of Asian
Increase

Pacific Basin: Induced Additional Coal Energy Use 37.6 100%
U.S. Coal Energy Use -10.0 -27%
U.S. Natural Gas Use 2.2 6%
Net U.S. Emission Change -7.8 -21%
Total Change 29.8 79%
Source: ICF Coal Market Assessment Technical Report, Table 72, p.  6-46.

Average Impacts of the Longview Coal Port on CO2 Emissions

Upper Bound Scenario:  2025-2040 Average
(Millions of Metric Tonnes per Year)
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projected by the DEIS, an increase in PRB coal mining of 44 MMtpy would not represent an 
expansion of coal mining in the PRB but, rather, a return to previous levels of mining that had 
been carried out without previously driving coal mining costs upward.  

In 2014, the PRB produced 418 million short tons (379 MMtpy) of coal. This was a drop in 
production of 78 million short tons (71 MMtpy) or about 16% of peak 2008 production.34 In 
constant 2014 dollars, the price of a short ton of coal in 2008 was $11.68 and in 2014 it was 
$11.99.35 Clearly the cost of coal did not vary much as production increases or decrease in the 
PRB over the range of 400 to 500 million short tons per year. Coal production in the PRB has 
declined almost every year since 2008.36 Because of looming regulations like the Clean Power 
Plan and the growing deployment of lower carbon sources of electricity such as renewables and 
natural gas fired generation, PRB coal production has been in decline since 2008 and may 
continue to face declining demand. 

In this setting, the demand that the Longview coal port would place on PRB coal mines would 
simply move production in the PRB partially back towards where PRB mines previously 
operated. In addition, the coal with the lowest cost access to the Longview port is Montana PRB 
coal that has not been mined as heavily as the southern PRB in Wyoming because the Montana 
coal faced higher transportation costs to reach most U.S. electric generators. 

The DEIS projects that under what we have labeled the Commercially Feasible Longview Port  
(Upper Bound) scenario, the average PRB coal mining for the 2025-2040 period would be 435 
MMtpy.37  Even under the DEIS’s cumulative scenario when 100 MMtpy more tons of coal 
would be exported from the west coast, the DEIS projects the average annual mining level in 
the PRB to be 390 MMtpy. 38 Clearly the DEIS does not expect, even under its “upper bound” 
scenario, to reach the previous level of mining in the PRB of about 450 MMtpy. 

It should also be kept in mind that the mine mouth cost of PRB coal represents only a fraction of 
the delivered cost of that coal to electric generators in the U.S. For the years 2009 to 2014, on 
average, the PRB mine mouth price of coal was 36 percent of the delivered price of coal to 
electric generators.39 That means that a 10 percent increase in PRB coal mining costs would 
raise the delivered cost of the coal only 3.6 percent. Thus, for the very low production cost PRB 
coal, changes in mining costs get diluted by the relatively high transportation costs to move the 
coal to eastern and southern population centers and, therefore, have a smaller impact on coal 
consumption. 

Finally, if the PRB coal supply curve information that the DEIS said was used to estimate the 
impact of increased coal mining to serve the Longview coal port is used to put together a “merit 

                                                
34 EIA. Coal Data Browser. Total US surface mine production by basin. http://www.eia.gov/beta/coal/data/browser  
35 http://www.eia.gov/beta/coal/data/browser/#/topic/33?agg=0  
36 There was a small increase in production from 2009 to 2010 of a little more than 12 million short tons. 
37 Op. cit. ICF Coal Market Assessment Technical Report, Table 58, p. 6-37. 
38 Ibid. Table 90, p. 6-60. 
39Both costs expressed in constant 2014 dollars. U.S. Energy Information Administration, Form EIA-923, “Power 
Plant Operations Report.” Table 2, “Real average annual coal transportation costs by primary transport mode and 
supply regions.” Mine mouth spot prices used for the mine mouth costs. They come from the EIA Coal Markets 
reports on average weekly coal commodity spot prices. http://www.eia.gov/coal/markets/  

http://www.eia.gov/beta/coal/data/browser
http://www.eia.gov/beta/coal/data/browser/#/topic/33?agg=0
http://www.eia.gov/coal/markets/
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order” coal supply curve for the PRB showing the least expensive sources of supply as the coal 
mining level increases, those coal supply curves clearly show a very flat cost curve between 
300 and 500 MMtpy, a production range that the DEIS concludes the demand for PRB coal will 
not exceed. See Part V below. 

If serving the Longview coal port does not require an increase in the level of PRB coal mining 
beyond that which it has experienced in recent years, it is not clear that coal mining costs would 
rise significantly since production will not have actually increased over recent past levels. This 
makes the DEIS’s significant off-setting declines in U.S. carbon pollution due to reduced use of 
coal to generate electricity in the U.S. questionable. If those U.S. offsets to increased carbon 
pollution in Asia are not included in the Commercially Feasible Longview Port scenario, the 
estimated carbon pollution impact of the Longview port would be higher. 

As shown in Table 2 above the DEIS reduced the carbon pollution associated with the 
Commercially Feasible Longview Port scenario by 7.8 MMtpy of CO2e. If that U.S. carbon “off 
set” were to be eliminated, then the actual carbon pollution impact of a commercially feasible 
Longview coal port would be 37.6 MMtpy of CO2e rather than the 29.8 MMtpy estimate provided 
by the DEIS. That increases the carbon equivalence of the proposed Longview coal port from 
the emissions of 8.7 average U.S. coal-fired electric generators to about 11 such coal-fired 
generators. As the DEIS concludes, that level of increased carbon pollution would represent a 
very large and permanent adverse impact. 

 

Part II: “Forcing” Coal Exports through the Proposed Longview Coal Port 
Regardless of Their Competitiveness in Pacific Basin Coal Markets 

1. A brief explanation of the modeling performed for the DEIS  

In their assessment of the proposed Longview coal port, Ecology hired ICF International 
(originally Inner City Fund) to model the economic viability and emissions impact of the port. ICF 
used their proprietary energy economy model called the Integrated Planning Model (IPM) in this 
assessment. The IPM is a proprietary model developed by ICF to support government and 
industry analysis of the U.S. and global power sector. The IPM constructs a sophisticated 
representation of the supply side of the energy economy40 for the United States with 
international fuel trading also considered. It incorporates representations of fuel extraction, 
transportation, and different sources of electrical generation into the model. IPM is used by 18 

                                                
40 The term energy economy encompasses all of the portions of the economy that relate to the generation or 
consumption of energy. The energy economy can be divided into two separate categories: the supply side of the 
energy economy and the demand side of the energy economy. The supply side encompasses all parts of the energy 
economy that are involved with the production and distribution of energy including extraction (i.e. coal mining, oil 
extraction, natural gas extraction, etc.), generation, and distribution of both physical commodities such as coal and oil 
as well as transmission of electricity. The demand side of the energy economy encompasses all parts of the energy 
economy that are involved with the consumption of energy including direct fuel consumption (i.e. fuel used in electric 
generation and transportation or gas used in heating, etc.) as well as the consumption of electricity by the residential, 
commercial, and industrial sectors. 
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private sector entities,41 all of which are energy generation/transmission corporations, and at 
least 5 public sector entities.42 The IPM has also been used quite recently to look at coal flows, 
energy market impacts, and GHG impacts from a proposed coal mine in Colorado by the U.S. 
Forest Service in their supplemental DEIS for the Colorado Roadless Rule.43 

Publicly available documentation of the IPM is limited; the most thorough publicly available 
description of the model is published by the U.S. Environmental Protection Agency (EPA). The 
EPA uses the IPM in analysis of regulations and legislative proposals.44 The IPM works well for 
these analyses because the IPM represents the supply side of the energy economy (in the 
United States) with a relatively high degree of geographic detail. This high degree of geographic 
detail results in a precise analysis of the effects that federal as well as local regulations may 
have on factors within the energy economy such as the price of energy or the mix of energy 
sources needed to meet a specified amount of demand. There are an infinite number of 
possible, mathematically correct solutions to the problem of calculating a mixture of energy 
generation and transmission methods to meet a certain electrical demand.45 In order for the IPM 
to be useful, some measure of the ‘best’ answer must be determined. The measure of the ‘best’ 
answer used by the IPM, then, is the mix of energy generation and transmission that meets a 
constant electrical demand at the lowest total cost while adhering to physical and regulatory 
limits. The IPM uses linear programming (LP) solvers to determine the lowest cost solution for 
each set of physical and regulatory limits that are input to the model.46 These physical and 
regulatory limits are incorporated into the model as constraints and rules which can be adjusted 
to represent different regulatory scenarios. The ability to represent different regulatory scenarios 
allows the EPA to use the IPM to assess the possible impact that the different scenarios may 
have on the economy and the environment over a certain time period. 

In every Proposed Action of every scenario, constraints are placed on the model to use the full 
export capacity of the proposed Longview coal port. This is an unreasonable constraint to put on 
the model since market interactions would dictate the level of coal that would be shipped 
through the coal port. This is a problem that needs to be corrected in the final EIS. However, 
there are examples in the DEIS of different types of reasonable constraints applied to the 
modeling of the Longview coal port. For example, the DEIS states: 

                                                
41 Private sector users include PEPCO, Entergy, Exelon, Tucson Electric Power, Florida Power and Light (FPL), 
Dominion, NRG, Delmarva Power, Southwestern Electric Power Company, Calpine, APS, Duke Energy, American 
Electric Power, Otter Tail Power Company, Xcel Energy, Dogwood Energy, Peabody Energy, and Dynegy. 
42 Public sector users include U.S. Environmental Protection Agency, State public service commissions, Environment 
Canada, the European Union, and the Natural Resources Defense Council. 
43 http://www.fs.usda.gov/roadmain/roadless/coloradoroadlessrules  
44 EPA Power Sector Modeling web page accessed on 9/9/15 at: http://www.epa.gov/powersectormodeling/ . Starting 
10/1/15 the page will be hosted at: http://www.epa.gov/airmarkets/powersectormodeling.html. 
45 A simplified example of the infinite number of solutions to a problem can be shown with the equation: x + y = 10; x 
could be 8 and y could be 2 or x could be 7.99 and y could be 0.01. Both solutions are mathematically correct, but the 
‘best’ answer cannot be determined without more information. 
46 An example of a linear problem is ‘How many coins are needed to equal a dollar?’ This problem has many 
solutions. If we define the ‘best’ answer as the least number of coins needed to equal a dollar, the answer is one (1 
silver dollar). However, if we constrain this problem by requiring one of the coins to be a nickel, we need five coins (1 
nickel, 2 dimes, 1 quarter, and 1 half dollar). This is a linear problem because there are multiple linear equations that 
can define the problem (1 dollar = A silver dollars + B half dollars + C quarters + D dimes + E nickels + F pennies; 1 
dollar = 100 cents; 1 silver dollar = 100 cents; 1 half dollar = 50 cents; 1 quarter = 25 cents; etc.). Linear programming 
solvers, like the one used in the IPM model, can solve linear problems on large scales (millions of parameters). 

http://www.fs.usda.gov/roadmain/roadless/coloradoroadlessrules
http://www.epa.gov/powersectormodeling/
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“To ensure that the model does not send more subbituminous coal to these countries 
[Japan, South Korea, Taiwan, and Hong Kong] than they can use, constraints were 
added to limit the amount of subbituminous coal to no more than 30% of the country’s 
total coal demand in TBtu.” 47 

The EPA documentation of the IPM also describes many types of constraints which are applied 
in their modeling of regulatory impacts. These constraints include rules for the distribution of 
coal, where new coal-fired generators can be added to the model, as well as rules that limit the 
emissions from various generators.48 These constraints are important for modeling realistic 
scenarios as part of the government regulatory decision procedure. However, it is important to 
understand that the IPM is a tool which will calculate the least cost solution over the entire 
modeled time period for whatever constraints that are applied. This means that if a non-realistic 
constraint is applied to the model, it will still output a result but that result will also be non-
realistic. 

 

2. Scenarios That “Force” Exports to Asia through Longview Are Not Informative 

The approach to modeling the impact of the Longview coal port that the DEIS used does not 
provide informative analysis of the likely impacts to energy markets and carbon emissions  
because the modeling is largely conducted for scenarios that are inconsistent with a 
commercially viable Longview coal port. For example, in the Lower Bound scenario, the 
delivered price of coal to the Asian market (Japan) from the proposed port are so high 
compared to their international competitors that the project would not be viable, and hence 
would never be built. Such scenarios are irrelevant to an actual evaluation of the impacts of the 
proposed Longview coal port. Clearly, a commercially non-viable coal port will have no impact 
because it will not be built or, if it is built, it will not operate.  

Useful modeling of the impact of the proposed Longview coal port has to assume economic 
conditions that make that proposed port commercially feasible. Only one of the DEIS scenarios 
obviously meets that important criteria, the Upper Bound scenario. That scenario sought to 
create a market setting that “would provide for a robust market environment for coal transported 
through the [Longview] terminal.”49 It assumes that international coal prices will rise 50 percent, 
moving them back up towards where they were in 2010-2011 when the Longview and other 
west coast coal ports were first proposed.50 To support those higher Asian coal prices the Upper 
Bound scenario assumes that the rate of growth of coal demand in Asian nations will also 
increase by 50 percent.51  

                                                
47 Ibid. p. 4-12 
48 Documentation for EPA Base Case v.5.13 using the Integrated Planning Model. EPA # 450R13002. November, 
2013 http://www.epa.gov/airmarkets/documents/ipm/Documentation.pdf 
49 Ibid. p. 6-38. 
50 Ibid. P. 3-8, Figure14 of the ICF Coal Market Report shows the rise in Pacific Basin steam coal index prices during 
2009 and 2010, reaching a peak of about five dollars per million Btu in early 2011 before beginning the decline to 
about $2.5 per million Btu at the beginning of 2015. These are FOB prices that do not include the cost of delivering 
the coal to particular Asian nations from these coal ports. 
51 Ibid. Table 23, p. 5-2. For Asian countries that have seen declining demand, the decline was assumed to stop. 

http://www.epa.gov/airmarkets/documents/ipm/Documentation.pdf
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The scenario that the DEIS labeled “Upper Bound” is the only scenario considered in which the 
Longview coal port is obviously commercially feasible and actually could ship coal at its full 
capacity to Asian nations.52 It is also the only scenario that could possibly have significant 
carbon emissions associated with changes in coal consumption associated with the construction 
and operation of the Longview coal port (for a more full discussion of this please see section IV). 
Because they are not obviously consistent with a commercially feasible Longview coal ports53, 
the other scenarios provide no substantive information on the carbon emissions associated with 
the actual operation of the proposed Longview coal port. In particular, the low emissions 
associated with “Past Conditions (2014), “Lower Bound,” and “2015 Energy Policy” do not 
provide any substantive information on the emissions associated with the operation of a 
commercially viable Longview coal port. They provide information on an unusual and unlikely 
situation where there is no justifiable demand for the Longview coal, but that coal is forced on 
the Pacific Basin anyway and parts of Asia are forced to accept higher cost coal than they would 
otherwise use in at least some of the modeled years. In addition, what is labeled the “Upper 
Bound” is actually an effort to create at least one scenario where the Longview coal port is 
actually obviously commercially viable. It is a scenario in which Longview coal exports would 
lower the price of coal delivered to Asia and, therefore, potentially stimulate additional coal 
consumption in Btu terms. 

In modeling the expected GHG impacts of the proposed Longview coal port, it is crucial that at 
least one of the scenarios be consistent with that proposed port actually being commercially 
viable, otherwise we know what the impact of the port will be without doing any modeling: It will 
have no impact on coal markets because it will export no coal. The appropriate label for such a 
scenario would be “commercial operation” or “commercially feasible,” not “upper bound.” Since 
that was ultimately the purpose of the modeling. If the DEIS intended to show a range of 
impacts of the Longview port, it should have provided a range of impacts for different market 
conditions where the proposed Longview coal port would have been competitive within Asian 
markets. In doing so, it could have described the market conditions that would make the 
Longview port commercially viable and capable, therefore, of impacting Asian coal markets. The 
correct modeling of the proposed Longview coal port would have allowed the model to 
determine when and if and under what circumstances the proposed Longview coal port would 
have been commercially feasible. Then the plausibility of those conditions occurring could be 
evaluated and the impact of the commercially viable coal port on other coal markets and GHG 
emissions could have been calculated.  

As a result, we are left with only one scenario that is consistent with a commercially viable 
Longview port. It should be labeled as such not as an “Upper Bound.” We do not know if it is an 
upper bound since a range of commercially feasible Longview export levels was not modeled. 
What we do know is that this is the one set of economic conditions modeled by the DEIS where 

                                                
52 Using induced demand as a basic “litmus test” for commercial viability shows that this scenario is the only scenario 
that actually induces a significant volume of coal. 
53 We say obviously competitive because the full productive capacity of the port is a constraint in the modeling and 
there is little or no induced coal in these scenarios. Because there is little or no induced coal there is also little or no 
price advantage. Because the PRB is dramatically farther away from the intended markets in Asia with respect to its 
international competitors, very small changes in the shipping costs (ship hiring costs and diesel fuel costs) would very 
quickly make any advantages disappear. For a more complete description see appendix A. 
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the Longview port is operating on a commercial basis providing the only impact information that 
is relevant to the DEIS’s line of analysis. 

Part III: Change in Coal Market Condition since the Coal “Boom-Times” When the 
West Coast Coal Ports Were First Proposed. 

1. The “Coal Boom Times” that led to the proposed Longview and a half-dozen other coal 
ports. 

In 2008, China switched from being the world’s largest coal exporter to being the world’s largest 
coal importer. There were a number of factors that led China to import coal, but the end result 
was that China flipped the export market on its head as it shifted from a net exporter to a net 
importer. The price of steam coal shot through the roof.54 This change in behavior from the 
world’s largest coal consumer led many people to speculate that Chinese coal consumption was 
outstripping its coal reserves and as a result coal was entering a new “super cycle” that would 
see the expansion of coal ports on the west coast of the U.S. and massive new investment in 
the PRB coal production to fuel Asia’s (driven by China’s) growing demand.55 Financial analysts 
in the middle of 2013 were urging people to heavily invest in the big PRB players including 
Peabody, Arch, Alpha Natural Resources, and Cloud Peal Energy. Currently Peabody, Arch, 
and Alpha have all filed for bankruptcy,56and Cloud Peak is currently paying the Vancouver, BC, 
coal terminal with which it contracted not to ship its coal to Asia.57  

All of the big players in the PRB heavily invested in a future where they believed Asia had an 
almost unlimited appetite for foreign coal imports. The largest American coal companies 
doubled down on their international and domestic investments and then China dramatically 
reduced its imports of coal and dramatically downgraded their long-term forecasted use of 
imported coal.58 There were a myriad of reasons that China stopped importing vast amounts of 

                                                
54 Morse, R. and He, G. The World’s Greatest Coal Arbitrage: China’s Coal Import Behavior and Implications for the 
Global Coal Market. Program on Energy and Sustainable Development. Working Paper #94. August 2010. http://iis-
db.stanford.edu/pubs/22966/WP_94_Morse_He_Greatest_Coal_Arbitrage_5Aug2010.pdf and Cornot-Gandolphe, S. 
China’s Coal Market: Can Beijing Tame ‘King Coal’? The Oxford Institute for Energy Studies. December 2014. 
https://www.oxfordenergy.org/wpcms/wp-content/uploads/2014/12/CL-1.pdf  
55 Stone Fox Capital. Is the Coal Supercycle Back? Seeking Alpha. 4.20.2013. 
http://seekingalpha.com/article/1356091-is-the-coal-supercycle-back  
56 “Peabody, world’s top private coal miner, files for bankruptcy,” St. Louis Post-Dispatch, April 13, 2016. 
http://www.stltoday.com/business/local/peabody-world-s-top-private-coal-miner-files-for-bankruptcy/article_e8155c17-
3d7c-5f5d-89b8-d15daed5e415.html Stewart, J. King Coal, Long Besieged, Is Deposed by the Market. New York 
Times. 8.6.2015. http://www.nytimes.com/2015/08/07/business/energy-environment/coal-industry-wobbles-as-
market-forces-slug-
away.html?rref=collection%2Ftimestopic%2FAlpha%20Natural%20Resources%20Inc.&action=click&contentCollectio
n=business&region=stream&module=stream_unit&version=latest&contentPlacement=1&pgtype=collection&_r=0 and 
Miller, J. Arch Coal Files for Bankruptcy. The Wall Street Journal. 1.11.2016. http://www.wsj.com/articles/arch-coal-
files-for-bankruptcy-1452500976 
57 For a more complete discussion see appendix A. Cloud Peak is currently locked in to a “pay of ship” contract with 
Westshore terminal in Vancouver.  
58 Sussams, L. China’s 13th Five Year Plan offers no hope for coal markets, further suppressing CO2 emissions. 
Carbon Tracker. http://www.carbontracker.org/china-five-year-plan-coal-co2-emissions-renewables/ and Sligsohn, A. 
How China’s 13th Five-Year Plan Addresses Energy and the Environment. ChinaFile. 3.10.2016. 
https://www.chinafile.com/reporting-opinion/environment/how-chinas-13th-five-year-plan-addresses-energy-and-

http://iis-db.stanford.edu/pubs/22966/WP_94_Morse_He_Greatest_Coal_Arbitrage_5Aug2010.pdf
http://iis-db.stanford.edu/pubs/22966/WP_94_Morse_He_Greatest_Coal_Arbitrage_5Aug2010.pdf
https://www.oxfordenergy.org/wpcms/wp-content/uploads/2014/12/CL-1.pdf
http://seekingalpha.com/article/1356091-is-the-coal-supercycle-back
http://www.stltoday.com/business/local/peabody-world-s-top-private-coal-miner-files-for-bankruptcy/article_e8155c17-3d7c-5f5d-89b8-d15daed5e415.html
http://www.stltoday.com/business/local/peabody-world-s-top-private-coal-miner-files-for-bankruptcy/article_e8155c17-3d7c-5f5d-89b8-d15daed5e415.html
http://www.nytimes.com/2015/08/07/business/energy-environment/coal-industry-wobbles-as-market-forces-slug-away.html?rref=collection%2Ftimestopic%2FAlpha%20Natural%20Resources%20Inc.&action=click&contentCollection=business&region=stream&module=stream_unit&version=latest&contentPlacement=1&pgtype=collection&_r=0
http://www.nytimes.com/2015/08/07/business/energy-environment/coal-industry-wobbles-as-market-forces-slug-away.html?rref=collection%2Ftimestopic%2FAlpha%20Natural%20Resources%20Inc.&action=click&contentCollection=business&region=stream&module=stream_unit&version=latest&contentPlacement=1&pgtype=collection&_r=0
http://www.nytimes.com/2015/08/07/business/energy-environment/coal-industry-wobbles-as-market-forces-slug-away.html?rref=collection%2Ftimestopic%2FAlpha%20Natural%20Resources%20Inc.&action=click&contentCollection=business&region=stream&module=stream_unit&version=latest&contentPlacement=1&pgtype=collection&_r=0
http://www.nytimes.com/2015/08/07/business/energy-environment/coal-industry-wobbles-as-market-forces-slug-away.html?rref=collection%2Ftimestopic%2FAlpha%20Natural%20Resources%20Inc.&action=click&contentCollection=business&region=stream&module=stream_unit&version=latest&contentPlacement=1&pgtype=collection&_r=0
http://www.wsj.com/articles/arch-coal-files-for-bankruptcy-1452500976
http://www.wsj.com/articles/arch-coal-files-for-bankruptcy-1452500976
http://www.carbontracker.org/china-five-year-plan-coal-co2-emissions-renewables/
https://www.chinafile.com/reporting-opinion/environment/how-chinas-13th-five-year-plan-addresses-energy-and-environment
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coal, but the simple version is that China cleaned up both their supply bottlenecks for their 
domestic coal production and softened their reliance on coal for electric generation going 
forward due largely to internal pressure stemming from their abysmal air pollution. At the same 
time, other major foreign producers (Indonesia and Australia) that are staple suppliers of coal to 
the Asian markets had some short run production issues that helped cause the price of thermal 
coal on the international market to skyrocket. This “perfect storm” led to coal port proposals in 
the Pacific Northwest and massive investments in Australia which are currently dramatically 
behind their target service dates and mired in financial difficulties.59  

The price of benchmark indexes has gone from a high of almost $200 per metric tonne for 
Australian 12,000 Btu coal (or a $/million Btu price of about $7.29) in 2008 to the current price of 
about $50 per metric tonne (or a $/million Btu price of less than $2.50).60 Figure 1 shows the 
Australian benchmark coal price series. As will be discussed in more detail later, when the 
benchmark price was highest, there was a large potential profit margin for U.S. coal if there had 
been ports to move the coal from the west coast of the U.S. to Asia.  

Figure 1. 

 

                                                                                                                                                       
environment and CCTV. China 13th Five-Year Plan ep.7: Deepening energy revolution. CCTV. 5.7.2016. 
http://english.cctv.com/2016/05/07/VIDEnQT9GuhFdCVIMGHRmNDM160507.shtml  
59 Slezak, M. Australian coal mines are one of the riskiest investments in the world-report. The Guardian. 1.27.2016. 
http://www.theguardian.com/environment/2016/jan/28/australian-coalmines-are-one-of-riskiest-investments-in-the-
world-report and Molyneaux, L. The case for Australian coal in India is weakening. The Conversation. 6.24.2015. 
http://theconversation.com/the-case-for-australian-coal-in-india-is-weakening-43694 and IEEFA. Galilee Coal Basin: 
Carmichael- A Stranded Asset? IEEFA. May 2015. http://ieefa.org/wp-content/uploads/2015/05/IEEFA-key-points-
Adani-in-Galilee.pdf Much of Peabody’s $10.1 billion in debt was incurred for an expansion into Australia. Op. cit. St. 
Louis Post-Dispatch, April 13, 2016. 
60 http://www.indexmundi.com/commodities/?commodity=coal-australian&months=120  
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Source: Indexmundi Australian thermal coal, 12000- Btu/pound, less than 1% sulfur, 14% ash, FOB 
Newcastle/Port Kembla, US Dollars per Metric Ton. 

http://www.indexmundi.com/commodities/?commodity=coal-australian&months=120 

Since (1) there was not enough port capacity to move U.S. coal (specifically PRB coal) to Asian 
markets, (2) China had put a great pressure on the demand side of international coal exports, 
and (3) relatively short run supply bottlenecks in Australia, Indonesia, and China, the price of 
thermal coal went through two “boom and bust” cycles between 2008 and 2011. Since mid-2011 
the price of thermal coal on the international market has been declining. Unfortunately for the 
U.S. coal port proposals, ports take time to build and they were not able to capitalize on the 
extremely high demand (and prices) for thermal coal during the periods of peak Asian coal 
prices.  

This leads us to the situation that we are in now. As will be shown in section III.5 of these 
comments, even though the PRB can price into Asian markets at what appears to be a 
historically unthinkably low price61, it still cannot price into the Asian markets that are closest to 
it (Japan) and it will likely not be able to price into the Asian markets at any time in the 
reasonably foreseeable future. To understand why we have come to that conclusion, we now 
turn to a brief overview of the different Asian markets for thermal coal. 

 

2. Changes in Asian coal markets 

China  
China dominates Asian coal markets. Although the distance to get PRB coal to China is greater 
than to either Japan or South Korea, if China decides to import coal, it dramatically moves the 
needle on global thermal coal prices. Because of a series of cascading events including the 
reorganization of the Chinese coal market, a need for the Chinese to ship their coal from the 
north and northwest to the energy using southeast, and government controlled energy pricing 
schemes, China’s domestic coal production, beginning in 2005, was temporarily not sufficient to 
meet domestic coal demand. This void was filled by reduced exports and increased imports and 
China switched from being a net coal exporting country to a significant net importer of coal. That 
caused a sudden massive spike in the world benchmark coal price indexes.62 

At the same time, U.S. coal consumption was flagging. This was in part because of low natural 
gas prices and concerns over the impact of the GHG and other toxic emissions associated with 
coal fired generation. This led American coal producers to look even more eagerly at potential 
Chinese and other Asian coal markets to make up for falling coal demand in the U.S. With 
China’s second about face in 2014, reducing its coal imports, the U.S. coal industry was left 

                                                
61 This price is historically low because the cost of diesel fuel for U.S. rail and ocean going shipments are tied to the 
price of oil which is historically low. As China slowed its need for dry bulk ocean going shipments as well as coal 
(which use the same ships) there was a large oversupply of dry bulk freighters available which has dramatically 
lowered the ship hiring costs. Together this allows PRB coal to theoretically price into Asian markets at a historically 
low price and yet PRB coal still cannot price into Asian markets for reasons that will be discussed below. 
62 Oster, S. China Spurs Coal-Price Surge: Once-Huge Exporter Now Drains Supply, Repeat of Oil’s Rise?. The Wall 
Street Journal. 2.12.2008. http://www.wsj.com/articles/SB120275985736359763  

http://www.indexmundi.com/commodities/?commodity=coal-australian&months=120
http://www.wsj.com/articles/SB120275985736359763
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trying to pencil out the possible gains and losses of new coal mine and coal port proposals that 
now have much smaller profit margins. 

China uses massive volumes of coal to produce electricity. In 2014, China produced 3.75 billion 
metric tonnes of coal with 3.18 billion metric tonnes being steam coal.63 The next largest 
producer of steam coal is the U.S. who produced 0.916 billion metric tonnes of coal in 2014.64 
China is committed to lowering its coal consumption and reduced its total consumption 3.7 
percent in 2015 compared to 2014 levels and 2.9 percent in 2014 compared to 2013.65 This is 
significant because at the peak of China’s importation of coal (in 2013), China was importing 
0.252 billion metric tonnes of coal.66 In other words China imported about 7 percent of the 
steam coal that it used for electrical generation. By cutting its coal consumption in 2014 and 
2015 China could have already made imports unnecessary. The key with China is that it is 
actively and effectively cutting its steam coal consumption and is no longer looking to rely 
heavily on the international steam coal market. 

As we will discuss in detail later, this does not mean that a change in the price of coal will not 
have an impact on the price or consumption of electricity. In fact, China is actively working, as 
part of their Thirteenth 5-year plan, to add significantly more natural-gas-fired electrical 
generation.67 Natural gas constituted just 4% of China’s electrical generation in 201368 when 
China’s coal imports were at their recent peak. China’s Thirteenth 5-year plan has 10% of their 
electricity coming from natural gas by 2020.69  As China tries to decouple their electricity and 
emissions growth from their economic growth, it will have to rely increasingly on natural gas and 
renewables for electrical generation if they are going to be able to meet their GHG reduction 
targets. 

Japan: 
Japan is currently forced to rely much more on coal and natural gas (LNG) then they would like. 
Following the Fukishima nuclear disaster in 2011, Japan shut down all of its nuclear power 
plants and since then has only brought two of them back on line in late 2015.70 Because Japan 
has not been able to count on the same nuclear power that it once had and because of the 
political climate surrounding Japan’s nuclear facilities, Japan has rethought its reliance on 
                                                
63 World Coal Association. Coal Facts 2015. https://www.worldcoal.org/sites/default/files/Coal%20Facts%202015.pdf  
64 Ibid. 
65 The Guardian. China coal consumption drops again. The Guardian. 2.29.2016. 
http://www.theguardian.com/environment/2016/feb/29/china-coal-consumption-drops-again  
66 IEA Statistics. Key Coal Trends Excerpt from: Coal Information 2015. Table II.11. 2015. 
http://www.iea.org/publications/freepublications/publication/KeyCoalTrends.pdf  
67 EIA. China. International Analysis. 5.14.2015 https://www.eia.gov/beta/international/analysis.cfm?iso=CHN Since 
this article was written the 13th 5 year plan has set even more ambitious goals for China calling for a 13% rise in 
natural gas consumption in 2016 and a target of 10% by 2020. 
http://www.forbes.com/sites/judeclemente/2016/04/24/chinas-rising-natural-gas-demand-pipelines-and-
lng/#2830851d6a38  
68 Ibid. 
69 EIA. China. International Analysis. 5.14.2015 https://www.eia.gov/beta/international/analysis.cfm?iso=CHN Since 
this article was written the 13th 5 year plan has set even more ambitious goals for China calling for a 13% rise in 
natural gas consumption in 2016 and a target of 10% by 2020. 
http://www.forbes.com/sites/judeclemente/2016/04/24/chinas-rising-natural-gas-demand-pipelines-and-
lng/#2830851d6a38  
70 World Nuclear. Nuclear Power in Japan. Country Profiles. March 2016. http://www.world-nuclear.org/information-
library/country-profiles/countries-g-n/japan-nuclear-power.aspx  
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nuclear power. While not getting rid of nuclear power as Japan looks to the future, it has scaled 
back the amount of nuclear power that it will use going forward. 

“The government wants to make nuclear energy account for 20 to 22% of Japan’s 
electricity mix, versus 30% before Fukushima, with renewable energy making up 22-
24%, liquefied natural gas for 27% and coal 26%.”71 

Japan (as of 2014) was the world’s largest LNG importer, second largest coal importer, and 
third largest importer of crude oil and oil products.72 As Japan restarts its nuclear generators 
their fossil fuel electrical generation will decline, but clearly Japan will not stop burning coal and 
natural gas any time soon. The key point that we want to make with regard to Japan is that they 
have very large natural gas fired electrical generating potential. Because of this potential the 
price of coal relative to natural gas is extremely important because fuel substitution is a very real 
possibility if the price of either coal or natural gas changes. 

South Korea: 
As the world’s ninth largest energy consumer in 2014, South Korea is one of the top energy 
importers in the world.73 Coal makes up 31 percent of South Korea’s primary energy 
consumption, petroleum and other liquids make up 39 percent, natural gas makes up 16 
percent, and nuclear makes up 13 percent, with renewables making up about 1 percent.74 South 
Korea imported 144 million metric tonnes of coal in 2014 and was the world’s fourth largest 
importer after China, India, and Japan. 

South Korea currently runs its coal fired generators at 80 percent of capacity compared to its 
gas fired generators that run between 35 and 40 percent of capacity.75 If the delivered price of 
coal relative to gas were to change, e.g., due to the availability of low cost PRB coal through 
U.S. export terminals, this could open the potential for fuel substitution that could have dramatic 
GHG implications very much like Japan. The same is likely true of Japan. Since natural gas has 
about half of the emissions associated with electrical generation when compared to coal76 (on 
an energy basis), the relative price of the two fuels and the climate goals of the different 
countries are important factors in determining the fuel mix of electrical generation. 

Taiwan:  
Like Japan and South Korea, Taiwan imports nearly all of its fossil fuels (98 percent).77 Forty-
seven percent of the electricity that is generated in Taiwan is from coal; natural gas makes up 
29 percent; and nuclear power makes up 16 percent. Taiwan consumed about 75 million tons of 
coal in 2013, all of which was imported. Over the period of 1992-2012 the imports of LNG for 

                                                
71 Reuters. Japan outlines 2030 carbon target ahead of Paris climate summit. The Guardian. 4.30.2015. 
http://www.theguardian.com/environment/2015/apr/30/japan-outlines-2030-carbon-target-ahead-of-paris-climate-
summit  
72 EIA. Japan: International energy data and analysis. 1.30.2015. 
73 South Korea ranks in the top five energy importers in the world for LNG, coal, crude oil, and refined products. EIA. 
Korea, South: International energy data and analysis. 10.5.2015. 
74 Ibid. 
75 Ibid. 
76 EIA. FAQ. How much carbon dioxide is produced when different fuels are burned? 
https://www.eia.gov/tools/faqs/faq.cfm?id=73&t=11  
77 EIA. Taiwan: International energy data and analysis. September 2015. 
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electrical generation grew eight fold.78 Although Taiwan currently gets 16 percent of its power 
from nuclear power plants, the Democratic Progressive Party, that was elected in 2016, has a 
policy in place to phase out nuclear power by 2025. 

Taiwan, like Japan and South Korea, gets all of its fossil fuels for electrical generation from 
imports. Because it has such a large percentage of its electricity that comes from coal and 
natural gas and because they are planning to phase out nuclear power, there is a strong 
possibility that their energy mix could be affected by the price of coal relative to natural gas. If 
either fuel source was to change price dramatically, fuel substitution is a possibility. 

For a more complete set of profiles of the Asian countries mentioned above please see 
Appendix B. 

 

3. Changes in the domestic US coal market: a decline in coal usage and an increased 
natural gas consumption 

Just as the market for coal in Asia was growing, the market for coal within the U.S. was 
declining. In fact it has been in decline, if one looks at the amount of money invested in non-coal 
fired generation, for quite some time. Figure 2 below shows that the U.S. has been heavily 
investing in natural gas fired generation since the early 2000s and is projected to continue to do 
so through 2040. It is important to point out that this investment in natural gas fired electrical 
capacity was happening even as the price of natural gas was significantly higher than coal (on 
an energy basis). In 2000, the cost of one million Btu of natural gas was as high as $8.90. In 
fact, it reached a peak in October of 2005 of $13.42 per million Btu.79 This can be compared 
against the cost of PRB coal per million Btu which remained below $1 during this entire period.80 
Of course for the PRB coal, it is the cost of transportation that makes up the largest portion of 
the delivered price. The point that we are making is twofold: 1. That the price of coal relative to 
natural gas was extremely favorable for coal at the exact time that the U.S. was making massive 
investments in natural gas fired generation. 2. That the U.S. has been moving away from coal, 
for a myriad of reasons, since the early 2000s when we began to heavily invest in gas fired 
generation. Since that time there has been a boom in natural gas production from 
unconventional wells and natural gas currently produces about the same amount of electricity 
as coal.81 

 

 

 

                                                
78 World-Nuclear.org. Nuclear Power in Taiwan. Country Profiles. http://www.world-nuclear.org/information-
library/country-profiles/others/nuclear-power-in-taiwan.aspx  
79 EIA. Natural Gas. Henry Hub Natural Gas Spot Price. https://www.eia.gov/dnav/ng/hist/rngwhhdm.htm  
80 EIA. Coal markets archive. https://www.eia.gov/dnav/ng/hist/rngwhhdm.htm and by looking at the EIA Coal Data 
browser Market average price, Annual for Wyoming: open market and assuming that the coal is 8800 Btu per pound. 
http://www.eia.gov/beta/coal/data/browser/  
81 EIA. Electricity data browser. Net generation for all sectors, monthly. http://www.eia.gov/electricity/data/browser/  

http://www.world-nuclear.org/information-library/country-profiles/others/nuclear-power-in-taiwan.aspx
http://www.world-nuclear.org/information-library/country-profiles/others/nuclear-power-in-taiwan.aspx
https://www.eia.gov/dnav/ng/hist/rngwhhdm.htm
https://www.eia.gov/dnav/ng/hist/rngwhhdm.htm
http://www.eia.gov/beta/coal/data/browser/
http://www.eia.gov/electricity/data/browser/
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Figure 2. 

 

Source: EIA. Annual Energy Outlook 2014. 2015. 

We emphasize the apparent economic anomaly of the investment in the U.S. in gas fired 
generation in the face of much higher natural gas prices in the early 2000s because of the 
parallel to the current situation in China where they are actively investing in natural gas fired 
generation despite the high costs for natural gas relative to coal. There are factors not tied to 
the relative energy prices of coal and natural gas that are at play in Asia that favor natural gas, 
just as was the case at the beginning of the 21st century in the U.S.82 That should caution us 
away from a simple comparison of the cost of alternative fuels on an energy basis in projecting 
what the investment pattern will be in differently fueled electric generation. 

In addition to the impact that PRB coal exports to Asia may have on international coal markets, 
such exports could also impact U.S. domestic coal markets by increasing the demand on U.S. 
coal mines and driving up the domestic cost of mining coal. That, in turn, could discourage the 
use of coal due to higher coal prices and increase the use of natural gas and renewables in the 
generation of electricity. In fact, this is the largest source of emissions reductions reported in the 

                                                
82 Considerations beyond delivered fuel costs include initial capital investment costs and operation and maintenance 
costs, the different, the cost of controlling emissions and risks that future regulation could increase those costs, the 
efficiency of the conversion of the energy content into electricity, and the impact of public policy that encourages or 
discourages the use of different types of fuels.  
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DEIS. By looking at the total net emissions that are projected in the DEIS,83 it is clear that the 
largest offsetting emissions are associated with a rise in the price of coal within the U.S. that 
advantages natural gas, and possibly renewables, relative to coal. That is, coal exports, while 
having the potential to increase GHG emissions in Asia may reduce GHG emissions in the U.S. 
in a somewhat offsetting manner. Whether this domestic impact of PRB exports would be 
significant depends on how costly it would be for PRB coal mines to increase their annual 
production to serve both domestic and export coal demands. 

In section V.2  below we take a much closer look at the cost curves for the PRB that were used 
by the DEIS to get a more quantitative view of the cost of increased coal production in the PRB. 
Here we focus on the past conditions of the PRB.  

The PRB is the largest of the domestic coal producing regions in the U.S. Coal production 
peaked in the PRB in 2008 when almost 496 million short tons of coal were produced. In 2014, 
the PRB produced 418 million short tons. This is a drop in production of 78 million short tons or 
about 16% of peak 2008 production.84 In constant 2014 dollars the price of a short ton of coal in 
2008 was $11.68 and in 2014 it was $11.99 (price at mine mouth).85 The price of coal, then, in 
the PRB is not rigidly tied to the volume of PRB coal mined. There are many different reasons 
that this would be the case. The simplest answer is that the cost curve for the PRB is extremely 
flat in this range of coal production. Historically this has held true as the change in price 
indicates between 2008 and 2014 as shown above.  

We will not get into the various different reasons that the price is not directly tied to the volume 
of production other than to say that in general, with large increases in production, there is an 
expectation that coal mining costs will increase. The key, then, becomes at what volume of 
increase in coal production is there a significant increase in price, and what is the rate of that 
price increase. Clearly, as shown by the discrepancy between 2008 and 2014 volumes of coal 
and the mine mouth prices, the PRB was able to operate at about 500 million short tons of 
production at about the same coal price as when it was producing just above 400 million short 
tons per year. Note that we are examining the impact of an increase in production of about 49 
million short tons (44 million metric tonnes). 

The decrease in demand for PRB coal is tied to a myriad of different factors. The electric 
generators that had been driven to use PRB coal by the Clean Air Act and its amendments 
aimed at reducing sulfur and other toxic emissions in the 1990s looked toward future emissions 
restrictions of coal-fired generation. At the same time that the PRB was dramatically expanding 
its production of coal to provide a lower cost way of lowering sulfur emissions, the electric 
industry was looking to expand its fleet of natural gas fired generators (see Figure 2 above). 
Fast forward to 2007 and the looming Great Recession and the U.S. had reached at least a 
temporary peak coal consumption.86 Since 2007, the U.S. has used less coal for energy in 

                                                
83 ICF. Millennium Bulk Terminals-Longview SEPA Environmental Impact Statement SEPA Greenhouse Gas 
Emissions Technical Report. Figure 7. Page 3-3. 
84 EIA. Coal Data Browser. Total US surface mine production by basin. http://www.eia.gov/beta/coal/data/browser  
85 http://www.eia.gov/beta/coal/data/browser/#/topic/33?agg=0  
86 EIA. Power sector coal demand has fallen in nearly every state since 2007. Today in Energy. 4.28.2016. 
https://www.eia.gov/todayinenergy/detail.cfm?id=26012  

http://www.eia.gov/beta/coal/data/browser
http://www.eia.gov/beta/coal/data/browser/#/topic/33?agg=0
https://www.eia.gov/todayinenergy/detail.cfm?id=26012
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almost every year in almost every state. Both natural gas and renewables have been gaining in 
the share of electrical generation while coal’s share has been falling off. To be sure, some of the 
decrease was associated with a drop in energy consumption as a result of the Great Recession, 
but just as impactful has been the increase in natural gas and renewable generation as the 
electric energy industry reacted to the increased regulatory risk associated with older and dirtier 
coal-fired electric generators as well as the increased likelihood of federal regulation of electric 
power plant carbon emissions such as EPA’s Clean Power Plan. 

The end result has been declining coal production in the PRB every year since 2008.87 This 
declining production was not the result of a rise in coal prices or the availability of the coal 
resources in the PRB. Because of looming regulations like the Clean Power Plan, the growing 
deployment of lower carbon sources of electricity such as renewables and natural gas fired 
generation, and the influence of the Great Recession on U.S. energy consumption, PRB coal 
production has been in decline since 2008. As a result the large players in PRB production have 
been looking for a way to send their coal to different markets like Asia. As was noted earlier, it is 
not just the PRB players that are facing this new reality. Australian coal companies are years 
behind schedule and mired in financial difficulty as they look to develop coal basins like the 
Galilee coal basin.88 

 

4. Bankruptcy of some of the largest US coal producers including Arch Coal that recently 
abandoned its 38 percent interest in the proposed Longview coal port. 

As was mentioned above, there has been a rash of bankruptcies among PRB coal producers 
recently. Arch Coal, Alpha Natural Resources, and now Peabody have all filed for bankruptcy 
within the last year.89 Cloud Peak, although not currently in bankruptcy, is paying penalties to 
the Westshore coal port (Vancouver, BC) because it is not profitable to ship coal to Asia, but 
Cloud Peak’s contract called for fees to be paid whether or not any coal was shipped. This 
recent spate of bankruptcies from the U.S.’s largest coal producers is tied to the decline in coal 
demand across the U.S. and around the world. In May 2016, for instance, the Energy 
Information Administration (EIA) reported that coal production in the U.S. declined by 38 percent 
when April 2016 is compared with the April 2015. EIA also forecasted that during 2016 U.S. coal 
production would decline by 17 percent or 150 million short tons. That would be the largest 

                                                
87 There was a small increase in production from2009 to 2010 of a little more than 12 million short tons. 
88 Slezak, M. Australian coal mines are one of the riskiest investments in the world-report. The Guardian. 1.27.2016. 
http://www.theguardian.com/environment/2016/jan/28/australian-coalmines-are-one-of-riskiest-investments-in-the-
world-report and Molyneaux, L. The case for Australian coal in India is weakening. The Conversation. 6.24.2015. 
http://theconversation.com/the-case-for-australian-coal-in-india-is-weakening-43694 and IEEFA. Galilee Coal Basin: 
Carmichael- A Stranded Asset? IEEFA. May 2015. http://ieefa.org/wp-content/uploads/2015/05/IEEFA-key-points-
Adani-in-Galilee.pdf Much of Peabody’s $10.1 billion in debt was incurred for an expansion into Australia. Op. cit. St. 
Louis Post-Dispatch, April 13, 2016. 
89 Paterson, L. As coal mining continues, what does bankruptcy mean on the ground? Inside Energy. 3.5.2016 
http://insideenergy.org/2016/03/05/as-coal-mining-continues-what-does-bankruptcy-mean-on-the-ground/ and Miller, 
J. Arch Coal Files for Bankruptcy. The Wall Street Journal. 1.11.2016. http://www.wsj.com/articles/arch-coal-files-for-
bankruptcy-1452500976 and Joyce, S. Nation’s largest coal mining company files for bankruptcy. PBR Newshour. 
The Rundown. 4.13.2016. http://www.pbs.org/newshour/rundown/nations-largest-coal-mining-company-files-for-
bankruptcy-protection/  

http://www.theguardian.com/environment/2016/jan/28/australian-coalmines-are-one-of-riskiest-investments-in-the-world-report
http://www.theguardian.com/environment/2016/jan/28/australian-coalmines-are-one-of-riskiest-investments-in-the-world-report
http://theconversation.com/the-case-for-australian-coal-in-india-is-weakening-43694
http://ieefa.org/wp-content/uploads/2015/05/IEEFA-key-points-Adani-in-Galilee.pdf
http://ieefa.org/wp-content/uploads/2015/05/IEEFA-key-points-Adani-in-Galilee.pdf
http://insideenergy.org/2016/03/05/as-coal-mining-continues-what-does-bankruptcy-mean-on-the-ground/
http://www.wsj.com/articles/arch-coal-files-for-bankruptcy-1452500976
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http://www.pbs.org/newshour/rundown/nations-largest-coal-mining-company-files-for-bankruptcy-protection/
http://www.pbs.org/newshour/rundown/nations-largest-coal-mining-company-files-for-bankruptcy-protection/
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decline in terms of both tons and percentage since data collection started in 1949.90 The decline 
in demand affected the PRB where coal production was down 20% when compared to the 
2010-2014 average.91 As U.S. demand for coal has waned, the PRB coal mining companies 
actively invested in coal port infrastructure to ship their coal to Asia. Peabody invested in the 
Gateway Pacific Terminal in the Bellingham, WA, area and Arch Coal invested in the Millennium 
Bulk Terminal adjacent to Longview, WA, as well as the Port of Morrow at Boardman, OR. In 
late May, 2016, Arch Coal shed its 38 percent interest in the Longview and Port of Morrow coal 
ports into which it had poured almost $60 million. In return for its partners’ agreement to let Arch 
out of its obligation to make cash advances to support the development of the Longview port, 
Arch abandoned its past investments in the proposed Longview coal port.92 Many of the largest 
coal companies also invested in new supply by buying out other coal mining companies or 
investing in new or expanded coal mines.  As the bottom has fallen out of the international as 
well as the U.S. domestic coal market, PRB and other coal companies have been forced into 
bankruptcy. The faith in, and fervor for, the unrealized coal “super cycle” has now been 
completely abandoned and has been replaced by layoffs, low coal production, and restructuring 
under bankruptcy protection. 

It is not just U.S. domestic coal markets that are depressed. Asian coal markets are also 
depressed, with lower coal prices and levels of imports. That reduces the assistance that Asian 
coal demand can provide to Western U.S. coal producers. To understand why the PRB coal is 
not competitive in Asian markets, it is important to look at the delivered costs of PRB coal to 
Asian markets and the state of the Asian coal markets now and in the near future.  

 

5. The cost of PRB coal delivered to Asia 

In this section we take a brief look at the delivered cost of PRB coal to Asia. Appendix A of this 
document has a much more detailed accounting of the cost of delivering PRB coal to Asia. One 
of the basic assumptions in the DEIS is that Western U.S. coal would be competitive in Asian 
markets. Before analyzing the results of the different scenarios, it is important to understand 
where the international coal market is right now and how that compares to the assumptions in 
the DEIS. We will begin with a breakdown of the current ability of PRB coal to price into Japan’s 
coal market. We choose this Asian market because it requires the shortest amount of shipping 
to get the coal from the PRB to the Asian markets. The DEIS recognized this as it has the 
majority of the coal exported through the Longview port going to Japan in in most of the 
scenarios. 

PRB coal with a mine mouth cost of $10 per ton, a rail shipping cost of $20.14 per ton, a port 
fee in the PNW of $8.05 and a dry bulk shipping cost of $2.60 per ton results in a delivered price 

                                                
90 Short-Term Energy Outlook, May 10, 2016, https://www.eia.gov/forecasts/steo/report/coal.cfm . 
91 EIA. Coal production and prices decline in 2015. 1.8.2016. http://www.eia.gov/todayinenergy/detail.cfm?id=24472  
92 “Arch Coal Backs Out of Longview Export Terminal,” Sightline Institute, Clark Williams-Derry, May 27, 2016. 
http://www.sightline.org/2016/05/27/arch-coal-backs-out-of-longview-export-terminal/  
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http://www.eia.gov/todayinenergy/detail.cfm?id=24472
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of $47.59 per metric tonne.93 Although this delivered price is historically low, it is still not low 
enough to compete in Asia with Indonesian coal. According to a recent Woods Mackenzie 
article, which forecasts roughly the same delivered cost, PRB coal’s cost is still $12 per ton 
more than Indonesian coal.94  

As discussed in detail in Appendix A, we project that PRB coal shipped through the PNW would 
have more than an $8 per metric tonne disadvantage compared to sub-bituminous Indonesian 
coal. Although this disadvantage is not as high as the Cloud Peak fourth quarter report 
indicated, we attribute the difference to long term contracts that Cloud Peak signed with 
shippers which boosted its estimated delivered costs. Our estimated disadvantage is quite close 
to what was predicted by Woods and Mackenzie in the middle of February 2016 as noted 
above.  

The end result is that the PRB cannot currently price into the Asian import markets. If there were 
to be some significant positive changes in Asian coal markets, PRB coal could become 
competitive in the future. The key part to remember when trying to put all of the pieces together 
is that the mine mouth price of PRB coal is a very small part of the delivered price to the Asian 
markets. If there was more coal being shipped into Asian markets then, presumably, the ship 
hiring costs as well as the price of fuel for the ships and the rail transportation cost could 
increase. The countries that PRB coal will be competing with in the Pacific Basin, chiefly 
Australia and Indonesia, have slightly shorter shipping distances to the major Pacific Basin coal 
importers and will continue to price them into the Asian markets ahead of the PRB unless their 
coal mining costs rise. 

We do not have to simply recreate the delivered costs to Asian markets to see that PRB coal 
delivered to Asia is not currently competitive. The DEIS admits that, currently, the PRB is not 
competitive shipped into its closest Pacific Basin market: 

“Delivered prices to Japan in the range of $3.0/MMBtu suggest that Powder River 
Basin coal would have a difficult time being cost-competitive, if shipped through the 
Pacific Northwest to Japan or other Pacific Basin countries, until international coal 
prices increase.”95 

It should be noted that the DEIS was looking at the competitiveness of PRB coal delivered to 
Japan in 2014/2015 and not 2016. This clearly supports our delivered prices which are also not 
competitive as stated above.  

                                                
93 Since U.S. coal is sold on a Gross as Received (GAR) basis vs. a Net as Received (NAR) basis we must convert 
PRB coal to NAR and adjust for the slightly higher Btu content of the Indonesian coal (Btu content of 8814 Btu/lb). 
94 Roberts, A. Planned US coal ports: a swift trip from vital to irrelevant. Blog. 2.10.2016. 
http://www.woodmac.com/blog/planned-us-coal-ports-a-swift-trip-from-vital-to-irrelevant/  
95 ICF. Millenium Bulk Terminals-Longview SEPA Environmental Impact Statement. SEPA Coal Market Assessment 
Technical Report. Page 3-9. 

http://www.woodmac.com/blog/planned-us-coal-ports-a-swift-trip-from-vital-to-irrelevant/


Power Consulting MBTL DEIS              35 

Part IV: The Plausibility of the Alternative Policy and Market Scenarios Used in 
the Longview DEIS 

1. The viability of coal exports from Longview under the different alternative scenarios. 

In this section we turn to the economic plausibility of the different scenarios that the DEIS used 
to evaluate the GHG emissions associated with the proposed Longview port. 

In the DEIS, in all of the different scenarios, the same volume of coal goes out of the proposed 
port: 44 million metric tonnes. This would seem to suggest that the port must be competitive in 
each of the different scenarios presented by the DEIS. This is not the case, the export of 44 
million metric tonnes of coal through the proposed Longview coal port is a model constraint in all 
of the scenarios. That is, the same amount of coal is shipped through the proposed port and into 
the Asian market whether or not that coal is competitive. Although we strongly believe that it 
would have been far more instructive to model a port under the different scenarios and have the 
model choose when and how much coal should be shipped out of the proposed port, that is not 
what was modeled. As a result, we are left with a port that may ship uneconomic coal to Asia in 
multiple different scenarios. 

Analyzing the effects of an uneconomic future generates model results that can never happen in 
the real world, and so they are of little use. What is potentially worse and why we bring up the 
economics associated with each scenario is that all of these scenarios are presented as if they 
are a possibility. The implications are that a coal port could be built that ships 44 million metric 
tonnes of U.S. coal to Asia and reduces the GHG of the world. This is a contrived result 
because, in most of the scenarios that were modeled in the DEIS, the impact on Asian coal 
consumption and GHG emission are, implicitly, those associated with a Longview coal port that 
does not operate because it is not commercially viable. We assume that Asia will make rational 
economic decisions when it comes to the coal that they will use. This means that if U.S. coal is 
shipped out of the proposed port and it is delivered to Asia at a higher cost (in energy terms) 
than the coal that Asian countries were previously using, the Asian countries would choose not 
to import that coal. If we view the different scenarios under this lens, we are able to reject as 
non-feasible or self-contradictory all but one of the scenarios. In other words, the only economic 
scenario developed in the DEIS that provides useful information is the “Upper Bound.”   

a. Assuming That Longview Coal Exports to Asia Will Be Competitive 
As discussed above, the DEIS recognized that competitive exports of coal through the proposed 
Longview coal port would reduce the delivered coal costs to coal importing nations in Asia. The 
addition of a lower cost source of coal supply to those Asian markets would tend to encourage 
increased consumption of coal energy there.96 The DEIS recognized the sensitivity of coal 
energy consumption to delivered coal costs by applying estimates of the price elasticity of 

                                                
96 As discussed above, one cannot accurately measure changes in the demand for coal using a measure of weight 
such as metric tonnes because different coals vary in their energy content per tonne, and it is that energy content that 
electric generating plants are purchasing. For that reason an energy measure such as Btu should be used in 
measuring actual changes in coal energy consumption and the carbon emissions associated with the combustion of 
that coal. 
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demand for coal energy that the DEIS obtained from the economics literature.97 Depending on 
the scenario used, the ratio of the percentage decline in coal energy use to the percentage 
increase in coal energy cost varied between 0.11 and 1.20.98 

The model used by the DEIS to study the impact of the Longview coal port on U.S. and Asian 
coal markets, the IPM, seeks to find the lowest cost mixture of coal sources and coal quantities 
for the major electric generating plants taking into account the varying costs and energy content 
of different coal supplies and the transportation costs of moving coal from different mines to 
different electric generators. That model looks forward and adds additional electric generators 
as electric demand rises and/or plants are retired. It also expands coal mining to meet increased 
demand for coal from electric generators, recognizing the fact that as more coal is mined, coal 
mining costs are likely to rise. 

In a similar manner in which the IPM builds and retires electric generators, the DEIS could have 
linked the demand for coal in Asia to coal mines and coal ports in the U.S. and let the model 
add west coast coal ports and export coal volumes as market conditions in the U.S. and Asia 
supported them. That however was not what the DEIS did. Instead it simply assumed that the 
Longview coal port would be constructed and come on line by 2025 and that under all of its 
scenarios the full capacity of that proposed port would be consistently used.99 It did the same 
thing in its Cumulative Scenario in which it assumed another 56 MMtpy of coal port capacity 
available to U.S. coal mines would come on line by 2030 in addition to the 44 MMtpy capacity of 
the Longview coal port. All of that additional coal port capacity was also assumed to be fully 
utilized each year.100 The IPM model did not choose those levels of coal purchases by Pacific 
Basin nations from the U.S. west coast on the basis of market conditions but simply assumed 
that both the Longview coal port and other proposed ports could always profitably sell their full 
port capacity each year into Pacific Basin coal markets. In that sense, the IPM was not 
implemented as an integrated international model capable of modeling coal exports. 

b. Measuring the Competitiveness of Longview Coal Exports to Asia 
The simplest indication of whether or not a scenario is economic is to see how much coal is 
induced in the scenario. Induced coal represents the response to the price advantage of the 
U.S. coal shipped out of the proposed Longview port into Asian markets. The U.S. coal has to 
have a price advantage if it is to be competitive. If there is no induced coal energy consumption, 
then the coal is either uneconomic or the coal comes in at the exact same price as the Asian 
suppliers previously relied on and there is perfect substitution of one coal for another with no net 
increase in energy consumption. 

As we have argued in the past, the perfect substitution of one coal for another is an economic 
anomaly in which supply and demand do not interact to determine the level of consumption. The 
perfect substitution in the DEIS requires that, over the entire modeling period, the exported U.S. 
coal prices in at exactly the same price as other Asian coal suppliers. It is the economic 
                                                
97 The DEIS applies elasticity of demand to the international market post facto. This means that the induced demand 
is not incorporated into the market scenarios that they model, it is only used to calculate CO2e for the Asian nations. 
98 Coal Market Assessment Report, p. 4-11. 
99 Ibid. p. 4-4. 
100 Ibid.pp. 6-6 and . 6-7. 
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equivalent of balancing on the edge of a razor as the delivered cost of the Longview coal is 
always the same as the market price of coal without the Longview coal. The Longview coal is 
not a lower cost source of coal nor is it a higher cost source of coal. Yet, in the DEIS modeling, 
there is a demand in Asia for exactly 44 MMtpy of Longview coal each and every year. As we 
have successfully argued before the District Court in Colorado, the assumption of this type of 
“perfect substitution” within coal markets should be rejected.101 

c. What the DEIS Says about the Competitiveness of Longview Coal in Asia under the 
Different Scenarios 
Remember that in all of the scenarios, whether it is economic or not, the proposed port ships 44 
million metric tonnes of coal during all of the model years once the port comes on line. Because 
it always ships the full port capacity it is unclear whether or not the delivered price of coal (on a 
Btu basis) from the proposed port would be competitive with other international coal suppliers in 
each scenario. Here we examine each scenario. 

Past Conditions (2014) Scenario 

As was discussed in detail above, coal market conditions in both the U.S. and in Asia have 
changed dramatically since the Longview and other west coast coal ports were first proposed. In 
general, coal demand has declined and coal prices have dropped. In this setting, it is not clear 
that coal exported through the Longview coal port or any of the other proposed west coast coal 
ports would be competitive in Asian markets. The DEIS recognizes this. It points out that 
shipping coal from the Pacific Northwest to Asia will cost $2.9 per million Btu, but current Asian 
coal costs are about $2.5 per million Btu. “Delivered prices to Japan in the range of $3.00 per 
million Btu suggest that PRB coal would have a difficult time being cost-competitive, if shipped 
through the PNW to Japan or other Pacific Basin countries until international coal prices 
increase” (emphasis added).102 The DEIS based two of its five scenarios on coal market 
conditions in 2014 (the Past Conditions and the Cumulative scenarios). 

In the Past Conditions scenario one million metric tonnes of coal consumption are induced when 
44 million metric tonnes are shipped out of the proposed port. This would suggest that the price 
of the coal in Asia that the U.S. coal is competing with is very close to the U.S. delivered price. 
This successful competition for a small piece of market share in Asia stands in contrast to the 
modeling that we present in Appendix A which indicates that U.S. west coast coal exports would 
not be competitive and the DEIS’s own comments on the current state of the market in Japan 
where the coal is largely being sent.103 Because there is not a large change in the price of coal 
in Asia and almost no induced demand, the Past Conditions scenario comes to the conclusion 
that there would be a small decrease in GHG by shipping 44 million metric tonnes of coal a year 
to Asia. This is a contrived result that is based on a time frame that should not have been 
chosen. 

                                                
101 Case 1:13-cv-1723-RBJ Filed 6.27.2014. District Court of Colorado: Judge R. Brook Jackson. C Section ii. The 
Lease Modification FEIS Inadequately Discloses the Effects of GHG Emissions.  
102 Ibid. pp. 3-8 and 3-9. 
103“Powder River Basin coal would have a difficult time being cost-competitive, if shipped through the Pacific 
Northwest to Japan or other Pacific Basin countries” ICF. Millenium Bulk Terminals-Longview SEPA Environmental 
Impact Statement. SEPA Coal Market Assessment Technical Report. Page 3-9. 
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The time frame that is chosen for the Past Conditions scenario is suspect since it is a time 
frame that allows for the coal to price in at, or slightly below, the benchmark prices for Asian 
coal. As we show in appendix A, if the Past Conditions were based on current prices that coal 
would not price into Asian markets. If the Past Conditions were based on 2015 that coal also 
would not price into Asian markets. Choosing a time frame where the coal prices in at exactly 
the same or at a fractionally lower price as other Asian benchmark prices simply allows the coal 
to be perfectly substituted for another coal type which we have shown to be an economic fallacy 
that cannot last.  

Lower Bound Scenario 

The DEIS based the Lower Bound on economic conditions even worse than the recent past and 
concludes that under that scenario there would be no induced demand for coal in Asia as a 
result of Longview exports. In fact, the DEIS states that “…total non-U.S. thermal coal 
production would decrease in similar amounts to the increase in U.S. coal production…U.S. 
thermal coal exports would take the place of some internationally produced coal, instead of 
adding to overall global coal demand.”104 Elsewhere the DEIS explicitly states that under the 
Lower Bound scenario “does not induce demand in Asia.”105 The DEIS also is explicit about its 
doubts as to whether Longview coal could compete in Asia under the Lower Bound Scenario: 
“In the Lower Bound Scenario the growth in coal demand in Asia would be only 0.9% and, with 
the lower international coal prices, would be a challenging market environment for coal 
transported through the [Longview] terminal”106 

In other words, there would be almost perfect substitution of coal exported through Longview in 
the Proposed Alternative for coal consumption modeled in the No-Action alternative. This 
perfect substitution occurs even though the delivered price per Btu in Japan (the only country 
that coal is delivered to in the Lower Bound scenario)107 increases by 4%-7% in the Proposed 
Alternative ($0.17 to $0.32 per MMBtu, depending on the model year):108 “…in the Lower Bound 
Scenario there is no change in the heating value of the coal consumed in the Pacific Basin; 
however, there is an increase of 12.1 million metric tons due to switching to consuming more 
coal that has a lower heat content.”109 This shows conclusively that the coal is forced in the 
modeling of the ports. If it was not forced both Japan and Asia as a whole would not choose to 
accept the higher cost coal from the proposed port. 

Because this scenario is uneconomic and contrived, this scenario has to be rejected as 
inconsistent with a commercially viable Longview coal port. 

                                                
104 Ibid. p. 6-25, Figure 28. 
105 ICF Greenhouse Gas Technical Report, p. 3-8. 
106 Op. cit. Coal Market Assessment Technical Report, p. 6-26. 
107 Ibid. p. 6-29, Table 49.  
108 From the difference in weighted average delivered coal prices derived from IPM model results for the DEIS 
provided by IPM. This increases the modeled annual cost of coal in Japan by an average $734 Million over the 15 
years between 2025 and 2040 in the No-Action vs. Proposed Alternatives; all of the other affected Asian nations see 
a reduction in the cost of coal with China realizing a ~$390 Million annual decrease in cost. In total, the affected Asian 
nations incur a ~$54 Million annual increase in cost for coal in the Proposed Alternative Lower Bound scenario than 
in the associated No-Action scenario. 
109 Ibid. p. 6-7. Figure 21, p. 6-6, right panel shows zero impact of Longview coal exports on the consumption of coal 
energy measured in Btu.  
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2015 Energy Policy Scenario. The “Preferred Scenario” 

Another DEIS scenario, which is labeled the “preferred” scenario, is the 2015 Energy Policy, 
which includes the implementation of the U.S. EPA’s Clean Energy Plan and the bilateral 
agreement between the U.S. and China to mutually curtail carbon emissions. In that scenario, it 
is not clear if the proposed Longview coal port would be competitive in the sense of providing a 
coal supply to Asia at a delivered cost below what would exist there under the no action 
alternative. As the DEIS states: 

“In the Pacific Basin [under the 2015 Energy Policy Scenario], coal consumption 
would be higher on average by 0.6 million metric tons per year between 2025 
and 2040. The changes in consumption would be primarily due to changes in the 
mix of coal consumed and the differences in heat content of the coal being 
consumed, as the amount of induced demand is only about 0.45 million metric 
tons.” (p. 6-51) 

The DEIS is explicit that Longview coal is unlikely to be competitive under the 2015 Energy 
Policy scenario: “Under the 2015 Energy Policy Scenario the growth in coal demand in countries 
in Asia would be only 0.8%, which would be a challenging market environment for coal 
transported through the [Longview] terminal.110 

This scenario was presented as the “preferred scenario”. However, presenting this scenario as 
the preferred scenario is misleading since the IPM forces PRB coal onto the international 
market through the proposed Longview coal port without showing that the port would be 
economically operable.  

Given that the total projected coal consumption for the Pacific Basin in the No-Action Alternative 
for the 2015 Energy Policy scenario averaged 5,398 million metric tons111 to Asian nations, the 
0.45 MMtpy estimated induced demand is essentially zero (0.008 percent). That is, the 
Longview coal exported to Asia would not deliver significantly lower cost coal to Asian nations. 

Cumulative Scenario 

We recognize that it is a requirement to present a cumulative scenario to satisfy SEPA 
guidelines. The Cumulative scenario may serve the purpose of showing how the proposed 
Longview coal port, in addition to other coal port proposals that are not directly related to the 
proposed action on the Longview coal port, would impact the environment. That, however, is an 
entirely different function than the other scenarios developed in the DEIS. The other four 
scenarios seek to answer a question specifically about the expected environmental impacts 
associated with the Longview coal port. They seek to isolate those impacts caused by the 
Longview coal port. That is not, however, what the Cumulative scenario does. It seeks to 
measure the cumulative impacts of the Longview coal port and the impacts of the other 
proposed coal ports. But authorizing the Longview coal ports (the proposed action) has no direct 
impact on the authorization of the other proposed ports. The impacts estimated under the 

                                                
110 Ibid. p. 6-50. 
111 Ibid. Table 77, p. 6-51. 
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Cumulative scenario are not primarily the impacts caused by the Longview coal port. In that 
sense it does not measure the impacts of the proposed action. That does not mean that it 
cannot contribute information on a separate issue: How might all of these ports together impact 
the environment? That, however, is typically dealt with in a separate section of an 
Environmental Impact Statement where it is not only the impact of the proposed action that is at 
issue. Since the Cumulative scenario is answering a different question that that posed by the 
other four scenarios, it would be best not to consider it side-by-side with the other scenarios.  

If  the Cumulative scenario is used in the cumulative impacts section of the EIS, it would be a 
good idea to provide an update on the status of those other proposed coal ports so that the 
reader has a better feeling for what the potential of each of these proposals is at the current 
time. Since then the expansion of the Ridley112 and Westshore113 ports in British Columbia have 
been abandoned because of weak market condition. The Neptune expansion was approved in 
2013 but the expansion has not been undertaken.114 The Gateway Pacific coal port outside of 
Bellingham, WA, has been denied a permit by the U.S. Army Corps of Engineers115  and the 
Oregon Department of State Lands has rejected the Coyote Island port. 116  The Fraser Surrey 
Dock proposal to add 4 MMtpy of coal shipping capacity has been permitted but faces other 
legal challenges. Thus five of the 6 proposed coal port developments (other than the Longview 
proposal) are at least temporarily suspended. The other that is still active (Fraser Surrey) is 
quite small.  

The Cumulative scenario, despite being based on the Past Conditions (2014), appears to 
indicate that the construction and operation of the Longview coal port as well as other proposed 
new or expanded coal ports on the west coast of North America would lead to large volumes of 
competitively priced coal to be exported to Asia at delivered costs below existing coal costs in 
Asia. As a result, there would be substantial increases in coal consumption and carbon 
emissions in Asia. It is important to note that the projected export of low cost coal to Asia under 
this scenario is not associated with the coal shipped through the Longview port since the 
Cumulative scenario makes the same coal market assumptions as the Past Conditions (2014) 
scenario in which the full capacity of the proposed Longview coal port was exported with almost 
no induced demand in Asia. Instead, the lower delivered cost of coal to Asia must be associated 
with coal shipped through other west coast coal ports that the Cumulative scenario assumed 
would come on line in 2030. 

                                                
112 Ridley delays expansion of terminal in B.C. The Global Mail. 11.24.2014. 
http://www.theglobeandmail.com/report-on-business/industry-news/energy-and-resources/ridley-halts-
expansion-of-terminal-in-bc/article21719629/  
113 Westshore Terminals cuts forecast as B.C. feels effects of coal slump. The Global Mail. 1.3.2016. 
http://www.theglobeandmail.com/report-on-business/industry-news/energy-and-resources/ridley-halts-
expansion-of-terminal-in-bc/article21719629/  
114 http://www.portvancouver.com/wp-content/uploads/2015/03/january-2013_final_neptune-project-input-
consideration-memo.pdf  
115 Army Corps rejects permit for coal terminal at Cherry Point. Bellingham Herald. 5.9.2016. 
http://www.bellinghamherald.com/news/local/article76545117.html  
116 Curtis, K. Coal Export Terminal Rejected Amid Collapsing Global Market. GOLOCAL PDX. 
http://www.golocalpdx.com/news/coal-export-terminal-rejected-amid-collapsing-global-market  

http://www.theglobeandmail.com/report-on-business/industry-news/energy-and-resources/ridley-halts-expansion-of-terminal-in-bc/article21719629/
http://www.theglobeandmail.com/report-on-business/industry-news/energy-and-resources/ridley-halts-expansion-of-terminal-in-bc/article21719629/
http://www.theglobeandmail.com/report-on-business/industry-news/energy-and-resources/ridley-halts-expansion-of-terminal-in-bc/article21719629/
http://www.theglobeandmail.com/report-on-business/industry-news/energy-and-resources/ridley-halts-expansion-of-terminal-in-bc/article21719629/
http://www.portvancouver.com/wp-content/uploads/2015/03/january-2013_final_neptune-project-input-consideration-memo.pdf
http://www.portvancouver.com/wp-content/uploads/2015/03/january-2013_final_neptune-project-input-consideration-memo.pdf
http://www.bellinghamherald.com/news/local/article76545117.html
http://www.golocalpdx.com/news/coal-export-terminal-rejected-amid-collapsing-global-market
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This conclusion is also based on the fact that under the Cumulative scenario, in 2025 when the 
Longview coal port comes on line and before the other west coast coal ports come on line in 
2030, the DEIS shows almost no increase in the consumption of coal energy in the Pacific Basin 
nations. Although about 7 MMtpy of additional coal consumption takes place in Asia, only about 
the equivalent of 1 MMtpy of that represents increased coal energy consumption measured in 
Btu. This is very close to perfect substitution of Longview coal for coal currently being used in 
Asia at almost the identical existing cost of coal energy in Asia.117 

In 2030, under the Cumulative scenario Proposed Action alternative, the DEIS has the other 
proposed west coast ports come on line and operate at full capacity. This, the DEIS says, leads 
to a large flow of lower cost coal to Asian markets and a large increase in the induced 
consumption of coal energy there: 

“[U]nder the Proposed Action there would be a 0.44 % increase in demand [in 
Pacific Rim nations] in 2025 and a 3.8% increase in demand in 2030 that would 
be induced due to lower delivered coal prices from the [Longview] terminal and 
the other proposed terminals that are modeled to come on line in 2030.”118 

The DEIS sees almost a nine-fold increase in induced demand as a result of the west coast coal 
exports increasing from 44 to 100 MMtpy because other west coast coal ports in addition to 
Longview come on line. 

This makes clear that this Cumulative scenario is not focused primarily on the impacts 
associated with the Longview port and therefore should not be treated the same way as the 
other four scenarios that are focused exclusively on the impacts caused by the proposed action: 
The authorization of the Longview coal port. These other proposed coal ports are not in any way 
dependent on the construction and operation of the Longview coal port. They will come online or 
not depending on market conditions and regulatory approval separate and apart from whatever 
decision is made about permitting the Longview coal port. For that reason, if this scenario is to 
be compared with the other scenarios, the additional 56 MMtpy of coal port capacity that is 
assumed to come on line in 2030 should have been included in both the No Action and 
Proposed Action. In that correct modeling setting for comparable scenarios, those other 
proposed ports would not directly affect the differential impact of the Proposed Action alternative 
compared to the No Action alternative. As a result the implied impact of the Longview coal port 
in the Cumulative scenario would be much smaller.  

The DEIS discussion of the impact of the Proposed Action under the Cumulative scenario 
repeatedly says that under that scenario: “The increase in Pacific Basin demand is due to the 
induced demand from the lower-priced coal being exported through the [Longview] terminal” or 
that there will be significant induced demand for additional coal energy because of the 

                                                
117 Ibid. See Figure 21, p. 6-6. The left panel shows the increased consumption in MMtpy while the right panel shows 
the increase in coal energy consumption in Btu. The 25 trillion Btu increase in coal energy consumption under the 
Cumulative scenario represents 1.3 MMtpy of 8800 Btu/pond coal. The projected No Action Alternative Pacific Basin 
Coal consumption in 2025 was 6,273 MMtpy. Thus the induced coal energy consumption was about two-hundredths 
of one percent of total coal consumption. That is pretty close to perfect substitution of Longview coal for coal currently 
being used in Asia at almost exactly the same delivered cost of coal energy.  
118 Ibid. p. 6-62.  
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“reduction in delivered coal prices under the Proposed Action.”119 The DEIS, however, never 
explains where the lower delivered coal prices would come from given that the Cumulative 
scenario is tied to the market conditions associated with the Past Conditions (2014) scenario in 
which the coal shipped from the proposed port would only induce 1 million metric tonnes of coal 
in Asia. 

Because this scenario, like the Past Conditions (2014) scenario, is tied to a contrived time 
period  where U.S. coal prices into the Asian market at or slightly below the other possible 
sources of coal, a situation that cannot last, and because this scenario is based on a series of 
ports that are not part of the proposed action, this scenario should not be compared to the other 
four. It serves a different function and answers a different question. 

We recognize that the DEIS must present this sort of cumulative scenario to satisfy SEPA 
guidelines, but it should not be compared to the other scenarios and evaluated the same way in 
the DEIS. Instead this Cumulative scenario should be presented as a stand-alone scenario for 
the cumulative impacts section. Finally, the Cumulative scenario should have been based on 
the only economic scenario, the Upper Bound, so that the impact of the ports could be viewed in 
the market conditions that they were proposed in and in which they would be competitive.  

Conclusion 

In four of the five scenarios used in the DEIS coal market analysis, Longview coal exports to 
Asia are not obviously competitive. The DEIS “forces” those exports into the market, either 
causing Asian markets to carry the extra cost or causing changes in coal mining volumes before 
the proposed coal port is operational. This could assure perfect substitution of Longview coal for 
some other International coal. With no definitive delivered cost difference, there is also no 
definitive increase nor decreased coal energy consumption as a result of the Longview exports. 
Without a definitive change in consumption, the results are unlikely and uneconomic and require 
perfect or near perfect substitution of one coal type for another. Because the Longview coal is 
forced into the Asian market by the IPM, it cannot be rejected as uncompetitive, but it also does 
not trigger any significant change in coal energy consumption or carbon emissions. The artificial 
and unreasonable constraint that was imposed in the modeling efforts of the DEIS of forcing the 
full capacity of the proposed Longview coal port into the international market requires that the 
coal is always shipped to Asia even if that coal is not economic, this results in the price of PRB 
and other U.S. coal rising and making that coal less competitive domestically. The fact that the 
Upper Bound scenario is the only obviously economic scenario modeled in the DEIS calls into 
question whether the proposed Longview coal port would ever be commercially viable. 

The DEIS should have allowed the model to choose when the proposed port came on line and 
how much coal the proposed port shipped under the different scenarios. If a scenario is 
presented, such as the Lower Bound, where no coal is shipped, then it cannot be considered 
the “lower bound” because it has no impact. Because we are left with only one economic 
scenario, the Upper Bound, it should be considered as the only plausible scenario. 

                                                
119Op. cit. Coal Market Assessment Technical Report. See, for instance, pp. 6-62, 6-63 and 6-70. 
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Part V: The DEIS’s Estimates of the Impact of the Longview Port Coal Exports on 
Domestic U.S. Energy Markets 

1. Introduction   

The DEIS assumes that for four of the five modeled scenarios the proposed Longview coal port 
would create a new demand for western U.S. coal, primarily PRB coal, equal to the design 
capacity of that port, 44 MMtpy. For the other scenario (Cumulative) that increased demand 
would be 100 MMtpy because of the other proposed west coast coal ports. This increased 
demand would lead to increased production at PRB mines, leading to increased mining costs. 
According to the DEIS analysis, those higher PRB mining costs would cause coal costs to 
electric generators to rise and disadvantage coal as a fuel for electric generation in the U.S. in 
favor of natural gas or renewable energy sources. As a result, coal consumption in the U.S. 
would decline and lower or zero carbon energy sources would replace the coal, reducing overall 
carbon pollution in the U.S. That is, the DEIS concludes that exporting coal through the 
Longview and other west coast coal ports would reduce carbon pollution associated with electric 
generation in the U.S. In this section we critically explore that factual basis for that conclusion. 
 
Before looking at the how PRB coal mining costs would rise as coal production is increased 
there, it is important to recognize that mine mouth coal production costs are just part of the 
delivered cost of coal to electric generators. Especially for the relatively remote but very cheap 
PRB coal, the costs of transporting the coal to the electric generators can represent a significant 
part of the total delivered cost of the coal to electric generators.  
 
For the years 2009 to 2014, on average, the PRB mine mouth price of coal was 36 percent of 
the delivered price of coal to electric generators.120 That means that a 10 percent increase in 
PRB coal mining costs would raise the delivered cost of the coal only 3.6 percent. The DEIS’s 
projection of a 16.6 percent increase in PRB coal mining costs would result in a 6 percent 
increase in the cost of coal to electric generators burning PRB coal. Thus, for the very low 
production cost PRB coal, changes in mining costs get diluted by the relatively high 
transportation costs to move the coal to eastern and southern population centers and, therefore, 
have a smaller impact on coal consumption. 
 
In the Coal Market Assessment Technical Report prepared in support of the Longview DEIS, the 
DEIS projected that coal exports from Longview would tend to decrease coal consumption in 
electric generation in the United States under all of the five scenarios the DEIS analyzed. As 
that Technical Report put it: 

“This analysis shows that coal consumption in the United States would decrease 
in all five scenarios under the Proposed Action as the export of coal through the 
[Longview coal] terminal would cause additional demands for U.S. coal, which 

                                                
120Both costs expressed in constant 2014 dollars. U.S. Energy Information Administration, Form EIA-923, “Power 
Plant Operations Report.” Table 2, “Real average annual coal transportation costs by primary transport mode and 
supply regions.” Mine mouth spot prices used for the mine mouth costs. They come from the EIA Coal Markets 
reports on average weekly coal commodity spot prices. http://www.eia.gov/coal/markets/  

http://www.eia.gov/coal/markets/
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causes coal prices to rise. In response to the higher coal prices, U.S. coal [-fired 
electric generating] plants consume between 0.3 to 16.3 million metric tons per 
year less coal. If flatter coal supply curves were used in this analysis, then the 
decrease in U.S. coal consumption would be less. Similarly, if steeper coal 
supply curves were used in this analysis, then the decrease in U.S. coal 
consumption would be greater.” (p. 7-2) 

These projected decreases in U.S. coal consumption would tend to reduce CO2 emissions in the 
U.S. The DEIS correctly takes into account the substitution of natural gas for some of the 
reduced use of coal for fueling electric generation. Because natural gas is a less carbon 
intensive fuel than coal, there would be a reduction in CO2 emissions even if there was 
complete substitution of one fossil fuel (natural gas) for another (coal) that had gotten more 
expensive. Economists term this substitution of one fuel for another that has gotten more 
expensive the cross-elasticity of demand for natural gas with respect to the price of coal. It is 
part of the adjustment made within markets when a price changes relative to market-related 
other prices. 

In the DEIS’s coal market modeling not all of the reduction in the use of coal leads to the 
substitution of natural gas in electricity generation. It appears that a substantial part of the 
reduced coal-fired electric generation is offset by increases in renewable electric generation.121 
The DEIS does not indicate exactly what all of the market adjustments are in response to the 
assumed increase in the cost of coal due to the mining of an additional 44 MMtpy of coal to 
serve the Longview coal port. 

In 2014 PRB coal production was 379 MMtpy, 71 MMtpy below its peak 2008 production level of 
about 450 MMtpy. The DEIS projects that with the full capacity of the Longview port being 
utilized, the PRB coal mining levels under the Commercially Feasible Longview Port (upper 
bound) scenario would be 435 MMtpy, below previous levels of PRB coal production.  In that 
sense the operation of Longview coal port at full capacity is not projected by the DEIS to push 
PRB coal mining above its previous levels of operation. Instead, the Longview port would help 
the PRB to put its existing capacity back into production. We do not believe that this recovery to 
past levels of operation would significantly increase PRB coal mining costs. 

As the quote immediately above from the DEIS Coal Market Assessment makes clear, whether 
the mining of an additional 44 MMtpy of coal to serve the proposed Longview port would cause 
a significant increase in the cost of mining PRB coal that then would discourage consumption of 
coal in the U.S. depends on how flat or steep the PRB coal supply curve is. In fact, that PRB 
supply curve is quite flat in the production range that the DEIS models and for that reason one 
would expect a significant increase in the cost of PRB coal because of the increased mining to 
supply the proposed Longview port. As we pointed out in section III.3 above, the PRB has 
already increased and now subsequently decreased its output by more than the proposed 
action (44MMtpy) without a corresponding price change.  

                                                
121 For all of the scenarios ICF comments that “U.S. coal consumption [or production] would be fairly flat between 
2020 and 2040 as electric demand growth is primarily met with natural gas and renewable generation.” See Chapter 
6, pp. 10, 13, 14, 26, 38, 49, 55, 61, and 62. 
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 2. U.S. Geological Service Analysis of Economic Coal Supply in the PRB 

The U.S. Geological Survey (USGS) has recently reviewed the coal reserves in the Wyoming 
and Montana PRB.122 Part of that effort included estimating how rising mine mouth PRB coal 
prices would increase the size of the coal reserves that were economic to develop and mine. 
That is, the USGS analyzed the relationship between coal depletion through mining and the cost 
per ton of mined coal. 

The “reserve estimate” for the USGS, which is based on the amount of coal that could profitably 
be mined for any given mine mouth coal price has a near constant slope from 10 billion tons up 
to above 50 billion tons.123 The slope of that line indicates that the increase in the price to make 
more coal economic is the same over this very large volume of coal. It describes a fairly simple 
relationship where, for every $1 increase in the value of coal, another 2.38 billion tons of coal 
reserves becomes economically available. See Figure 3 below.  

Keep in mind that at its peak, coal mining in the PRB was producing about a half-billion tons per 
year. The 10 billion and 18.5 billion tons of coal show in Figure 3 below represents a 20 year 
supply of coal at a price of about $10.50. At the $14.00 price also shown, there would be a 37 
year supply. 

This USGS cost curve (Figure 3) would suggest that a 50 million ton increase in annual PRB 
coal production would increase the cost of production by about 2 cents per ton. Of course this 
only takes into account the incremental increase of mining 50 million tons of coal for one year. If 
we assume that additional 50 million tons would come out of the PRB for the next 25 years (the 
time period used in the DEIS), the increase in price to accommodate for that 1.25 billion tons of 
additional coal mined would be $.53 per ton. This does not account for other mining in the PRB, 
however, since the slope of the line is constant for so long the incremental price increase 
associated for any given incremental change in mining would be the same for any plausible 
level of mining. 

 

 

 

 

 

 

                                                
122 USGS. “Assessment of Coal Geology, Resources, and Reserve Base in the Powder River Basin, Wyoming and 
Montana.” Fact Sheet 2012-3143. February 2013.  http://pubs.usgs.gov/fs/2012/3143/fs-2012-3143.pdf  
 
123 USGS. Assessment of Coal Geology, Resources, and Reserve Base in the Powder River Basin, Wyoming and 
Montana. Figure 4. February 2013.  http://pubs.usgs.gov/fs/2012/3143/fs-2012-3143.pdf  

http://pubs.usgs.gov/fs/2012/3143/fs-2012-3143.pdf
http://pubs.usgs.gov/fs/2012/3143/fs-2012-3143.pdf
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Figure 3. 

Source: USGS. Assessment of Coal Geology, Resources, and Reserve Base in the Powder River Basin, 
Wyoming and Montana. Figure 4. February 2013. 

 

3. PRB Coal Supply Curves 

The DEIS states that it used the coal supply curves provided by EPA in its documentation124 for 
the 2013 version of IPM to determine how increased levels of PRB coal mining would affect the 
cost per ton of producing that coal.125 Those coal supply curves for the PRB were extracted 
from the EPA documentation, covering both the Montana PRB segment as well as the two 
Wyoming PRB segments.126 These three PRB supply curves were combined to create a single 
“merit order” supply curve for the region for each study year used in the DEIS.127 

                                                
124 “Documentation for EPA Base Case v.5.13 Using the Integrated Planning Model,” EPA # 450R13002, November 
2013. 
125 Coal Market Technical Report, Longview DEIS p. 4-5. 
126 The Montana part is labeled “Montana, Powder River.” The Wyoming parts are labeled Wyoming Northern PRB 
and Wyoming Southern PRB. The abbreviations are MP, WH, and WL, respectively.  
127 These three PRB supply curves were combined by sorting by year and then by cost of production. The cumulative 
coal production associated with each price was developed. The plot of the coal cost against the cumulative level of 
production provided the PRB coal supply curve for each year. 
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Figure 4 below shows that set of supply curves stated in metric tonnes for each of the DEIS coal 
market modeling study years. They show how mining costs rise as more and more expensive 
supply sources are turned to. 

In order to locate where on these supply curves PRB coal production is projected to be in the 
DEIS’s modeling, we can look at the PRB coal production that the DEIS estimates for each 
study year for each of the five scenarios if the Longview coal port is built and operates at full 
capacity exporting coal.  

This is shown in Table 3. The upper panel of Table 3 shows the DEIS projected levels of coal 
mining in the PRB if the Longview coal port is built (the “Proposed Action”). The second panel 
shows the change in PRB coal mining caused by the Longview port facilitating the increased 
export of PRB coal. 

Figure 4. 
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Table 3. 

 

As the upper panel of Table 3 shows, if the Longview port is built, PRB coal production is 
projected by the DEIS to vary from 272 to 438 MMtpy depending on the scenario and the year. 
That is a range of 166 MMtpy. The increase in PRB coal production caused by the building of 
the Longview port will vary from 9.6 to 75.8 MMtpy depending on the year and the scenario as 
shown in the lower panel of Table 3. 

The DEIS’s range of projected PRB coal production with the Longview coal port built is shown in 
the rectangle with the solid outline on Figure 4. The 44 MMtpy Longview coal port capacity is 
shown in the rectangle with the dashed outline. 

Note how flat the supply curve is in this range of production. The percentage change in the 
mining cost per ton caused by a 44 MMtpy increase in production to serve the Longview coal 
port would be only 1.6 percent. Since PRB coal mining costs are projected to increase over 
time, this would represent a 17 to 38 cents per ton increase in mining costs depending on the 
study year. 

As the DEIS pointed out in the quotation above, increases in PRB coal mining costs is important 
in the DEIS modeling because the increases in the cost of mining PRB coal is assumed to 
discourage use of coal and the substitution of natural gas or renewable generation for coal, a 
much less carbon intensive sources. For instance, in the Cumulative scenario, in which all of the 
other proposed new or expanded west coast coal ports come on line and are fully utilized by 
2030128, the DEIS projects that PRB coal mining cost per ton would be 16.6 percent higher and, 
as a result of those higher coal costs, U.S. coal consumption would decrease by an average of 
                                                
128 The Cumulative Scenario Proposed Action appears to include not only the Longview port which is the subject of 
this DEIS but also the addition of other west coast port capacity as of 2030. As a result, for instance, the Proposed 
Action leads to an increase in PRB coal production of almost 76 MMtpy in 2030. It is not clear that these other ports 
should be part of the Proposed Action being analyzed by ICF. As independent proposals, they should be part of the 
No Action alternative and present in both the No Action and Proposed Action alternatives. 

Scenario 2025 2030 2040 Avg 2025-40
Past Conditions (2014) 363 361 353 359

Lower Bound 302 295 290 295
Upper Bound 427 438 438 435

2015 Energy Policy 272 267 266 268
Cumulative 361 407 396 390

Past Conditions (2014) 27.2 29.8 9.6 21.2
Lower Bound 41.7 41.8 30.6 37.4
Upper Bound 17.2 29.6 39.9 30.2

2015 Energy Policy 30.5 42.1 23.6 31.7
Cumulative 25.0 75.8 52.0 52.4

Source: Coal Market Technical Report, Longview DEIS, various tables.

PRB Coal Production  under Proposed Action by Scenario (MMtpy)

Increase in PRB Coal Production Due to the Propose Action by Scenario (MMtpy)
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16.3 MMtpy if the Longview port were build and operated.129 Because of these decreases in 
U.S. coal consumption, because of the increase in PRB coal costs and, therefore, the increase 
in overall U.S. coal costs, U.S. CO2 emissions from coal-fired electric generation are projected 
to decline.130 

For the PRB coal cost to rise 16.6 percent as a result of increasing coal production beyond the 
No Action level of 331 MMtpy under the Cumulative scenario, it would take far more than an 
increase of 76 MMtpy triggered by the Proposed Action. PRB coal mining would have to 
increase to 556 MMtpy, an increase of 225 MMtpy or 68 percent over the No Action level to 
have that impact on PRB coal mining costs. Yet the DEIS does not project PRB coal mining to 
ever surpass 438 MMtpy under any of its scenarios or years. See Table 3 above. That is, the 
projected PRB coal mining in the DEIS’s modeling would have to be 118 MMtpy higher than the 
production level it projects for PRB coal costs to rise as high as 16.6 percent.  

Put differently, the DEIS’s modeling projects PRB coal supply costs to rise much more rapidly 
than the EPA coal supply curves support. As a result, the DEIS projects larger substitutions of 
lower carbon sources of electricity than coal-fired generation and lower overall CO2 emissions 
than is appropriate given the flatness of the PRB coal supply curves. 

The DEIS seems to be aware of the fact that the PRB coal supply curves are very flat in the 
range of PRB coal mining that is relevant to the analysis of the proposed Longview coal port. 
For three of the five scenarios that it analyzes it describes that change in PRB coal prices due to 
the increased mining to serve the Longview port as “slightly higher.”131 

To put these changes in PRB coal production in context, the 2015 level of PRB production was 
362 MMtpy,132 almost 200 MMtpy below the level necessary to cause a 16.6 percent increase in 
PRB mining costs in the Cumulative scenario. The maximum PRB coal production level was 
450 MMtpy in 2008133, 106 MMtpy below the level of production for the 16.6 percent cost 
increase. The maximum PRB coal production level that the DEIS projects is 438 MMtpy in the 
Upper Bound scenario, which is still lower than the 2008 peak level of PRB coal production.  

The maximum level of PRB exports through the Longview port, however, is in the Cumulative 
scenario. In that scenario another 56 MMtpy of PRB coal is assumed to be exported through the 
other proposed coal ports on top of the 44 MMtpy exported through the Longview port, bringing 
the total exports in 2030 to 100 MMtpy.134 It is that scenario that the DEIS says led to their 
projected 16.6 percent increase in PRB coal mining costs.135 In that Cumulative scenario, the 
maximum level of PRB coal production was calculated by the DEIS to be just above and below 

                                                
129 Pp. 6-62 and 6-63.  
130 If the substitute for coal is renewable electric generation, the decline in carbon emissions is the full carbon content 
of the coal. If natural gas is substituted for the coal, the carbon associated with the combustion of the natural gas has 
to be treated as a partial offset to the decline in coal combustion emissions.  
131 P. 6-22 for the Past Condition; p. 6-34 for Lower Bound, and p. 6-46 for the Upper Bound. 
132 U.S. EIA Coal Production by State, Table 2, t2p01p1.xls, annual totals preliminary. 
133 U.S. EIA Coal Data Browser, active, subbituminous, surface coal mines in the Powder River Basin. 
134 ICF Coal Market Assessment Technical Report, p. 6-6. The coal exports reported there are asserted to be all PRB 
coal, 
135 Ibid. 
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400 MMtpy in 2030 and 2040, averaging 390 MMtpy between 2025 and 2040.136 That level of 
PRB production would be 150 MMtpy below the level of production that would trigger a 16.6 
percent increase in PRB mining costs the DEIS projects. This comparison is shown on Figure 5 
below which shows the same EPA PRB coal supply curves shown in Figure 4.  

The second panel in Table 3 above shows how the construction and operation of the Longview 
coal port would change PRB coal production by scenario and year. Averaged over the 2025 to 
2040 period, the increase in PRB coal production would be about 52 MMtpy, not the 100 MMtpy 
suggest by the DEIS.137 

Coal production in 2015 in the Powder River Basin was 88 MMtpy below the peak production of 
2008 of about 450 MMtpy. That is the equivalent of twice the demand the proposed Longview 
port might place on regional coal mines. Operating a mine well below its design capacity can 
lead to higher costs per unit of coal produced because some of the operation and maintenance 
costs do not decline proportionately as production declines. For that reasons increased 
production back towards the design capacity of the mine might actually decrease mining costs 
until production moves beyond the design capacity. Currently there is clearly unused mining 
capacity that could serve the proposed port without causing significant increases in mining 
costs. In that setting, there would be little or no increase in PRB coal mining costs and overall 
U.S. coal costs that would drive down the use of coal.  

One important point to remember, when dealing with the Montana portion of the PRB, is that 
historically it has had a fairly limited geographic domestic market for its coal. This is due to the 
fact that Montana is at a transportation cost disadvantage relative to Wyoming in reaching most 
of the national coal market. This relative isolation of Montana coal from domestic U.S. markets 
means that Montana coal has been much less extensively developed. As a result, over the last 
two decades Wyoming has been producing ten times as much coal as Montana and, as 
mentioned above, during the last 35 years, cumulative coal production in Wyoming has been 
over seven times larger than in Montana. As a result, there are coal deposits still available in 
Montana where the coal is relatively close to the surface and the amount of overburden that 
needs to be removed is still quite low. As documented in the DEIS developed for the Tongue 
River Railroad that was intended to facilitate several new coal mines in the Tongue River Valley 
of Montana, there were substantial coal reserves available at a mine mouth cost of $10 per 
ton.138  

 

 

 

 

                                                
136 Ibid. Table 90, p. 6-60. 
137 Ibid p. 6-6. 
138 U.S. coal production is assumed to decline by .95 tons per ton of TRR coal mined without a change in the price of 
U.S. coal. Surface Transportation Board. Tongue River Railroad Environmental Impact Statement. Appendix C. Coal 
Production and Markets. C.8-5. 
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Figure 5. 

 
 

Although the PRB as a whole would likely see a small cost increase associated with the 
increased production of 44 million metric tonnes of coal a year for export, it is not clear that the 
Montana PRB would see this same cost increase.  

Our conclusion is that there likely would not be as large of a price impact on the PRB as a whole 
if the coal for export through PNW coal ports comes from the Montana portion of the PRB (as it 
does in the DEIS in all circumstances when sourced from the PRB). These continuing low PRB 
coal prices would support less fuel substitution as coal prices rise relative to the price of natural 
gas if the coal comes from Montana rather than the southern PRB. As our discussion above 
shows, if the coal was to come from the PRB in general, then the price increase that is predicted 
in the DEIS, that drives domestic coal consumption down and encourages fuel substitution 
which drives GHG down in the U.S., would not happen as a result of exporting 44 million metric 
tonnes. The last important piece is that like the delivered price of PRB coal to Asian markets, 
the delivered price of PRB coal to domestic markets is predominately made up of shipping costs 
and not mine mouth prices. This would indicate that there would be less of a chance of fuel 
substitution within the domestic market even if Montana PRB coal being exported to Asia 
caused a modest rise in the Montana PRB coal price because of the historically limited market 
for Montana coal.  
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4. More realistic accounting of emissions 

Recall from Part V.3 of these comments, that the DEIS modeling projects PRB coal supply costs 
to rise much more rapidly than the EPA coal supply curves support. In fact, given the volume of 
coal derived from the PRB modeled in each scenario,139 there should be no change in price 
between modeled alternatives in the DEIS model.140 This indicates that, without the Uinta Coal 
basin even being considered, the PRB should absorb the increase in mining which would 
accompany the proposed Longview coal port without significantly increasing the total cost of 
coal domestically. This is especially true since the majority of the coal that could possibly price 
into the Asian markets would need to be sourced from the Montana portion of the PRB.141 As 
we have already stated, the shipping advantage that the Montana PRB has over the Wyoming 
PRB internationally is generally a disadvantage domestically. This simple fact supports our 
assertion that the domestic price increase of coal assumed in the IPM model is inflated 
compared to the EPA supply curves. 

Since the reduction in U.S. coal is overstated in the DEIS, the emissions impacts for the 
modeled scenarios is understated in the DEIS. When the reduction of emissions from the U.S. 
are removed from the DEIS results, a more accurate portrayal of the true impact of the 
proposed Longview coal port are apparent. Table 4, below, summarizes this more accurate 
accounting of the emissions directly from the combustion of induced international coal as it was 
modeled in the DEIS. From this Table, we consider the 37.59 MMtons of annual emissions 
associated solely with the combustion of induced international coal in the DEIS Upper Bound 
scenario to be indicative of a scenario which would more aptly represent the upper bound.  

Table 4. 

 

This information reveals that, even in the Lower Bound scenario where the IPM model forces 
Japan to consume higher cost coal than it otherwise would, thus causing zero induced energy 
demand in terms of total Btu consumed,142 there is still the net CO2 emissions increase 
equivalent to 0.28 of a coal fired power plant. The CO2 emissions from the 2015 Energy Policy 

                                                
139 From the IPM results the total PRB coal sourced from the PRB (in MMtpy) is 316-357 for the Past Conditions 
(2014) scenario, 216-312 for the 2015 Energy Policy scenario, 310-388 for the Cumulative scenario, 388-427 for the 
Upper Bound scenario, and 243-286 for the Lower Bound scenario. 
140 Based on the step-function EPA Base Case v.5.13 coal supply curves. 
141 The IPM results show that between 50% and 100% of the coal that is assumed to flow through the Longview coal 
port is sourced from one model supply basin/coal type (Montana, Powder River Basin coal grade SA), depending on 
the scenario modeled. 
142 IPM model results for Lower Bound scenario induced consumption in Btu. 

Scenario 2016 2018 2020 2025 2030 2040 Total 2016-2040 2025-2040 Average
Past Conditions (2014) 0 0 0 2,497 4,059 1,305 45,974 2,554

Lower Bound 0 0 0 2,118 375 667 17,509 973
Upper Bound -324 -818 0 37,392 36,928 38,298 675,148 37,590

2015 Energy Policy 0 0 0 2,315 1,857 -14 22,619 1,256
Cumulative 0 0 51 3,992 89,857 86,921 1,167,753 64,864

Total CO2 Emissions from Induced Combustion of Coal (thousand metric tons)

Source: Coal Market Technical Report Tables 40, 56, 72, 85, and 104
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scenario is equivalent to more than 1/3 of a coal fired power plant, and the Upper Bound 
scenario emissions are equivalent to 10.9 coal fired power plants.143 

 

Part VI: The Longview DEIS Does Not Treat Asian and Domestic U.S. Coal 
Markets Symmetrically in Its Modeling of the Carbon Pollution Impact of the 
Longview Port 

Unlike the DEIS’s assumptions for Asia, a zero price elasticity of demand for coal and electricity 
is assumed for the U.S. coal markets. Only the cross-elasticity with natural gas/renewables is 
assumed to operate in the U.S. On the other hand, no cross-elasticity with natural 
gas/renewables is assumed in Asian nations. This leads to an underestimate of the increase in 
GHG in Asia and an underestimate of the GHG declines, in the U.S. Without explicit modeling of 
these impact, we do not know in what the magnitude of this bias in the DEIS estimates of net 
GHG impacts is but we do know the direction. 

 

1. Lack of cross elasticity in Asia. 

The single largest emissions reduction that we see in the DEIS modeling is from a switch toward 
natural-gas-fueled and renewable electric generation and away from coal-fired generation in the 
U.S. This happens as more U.S. coal is mined and exported to Asia resulting in an increase in 
the cost of mining coal in the U.S. As the price of coal in the U.S. increases, the cost of natural 
gas becomes cheaper relative to coal. While the concept of cross-elacticity is well documented, 
the assumption of coal price increases are not correct for the reasons discussed above. 
Because natural gas has about half of the emissions (on an energy basis) when compared to 
coal, there are fairly significant GHG savings associated coal’s assumed relative cost 
disadvantage. As the DEIS describes it: 

“The decrease in coal combustion due to higher coal prices is partially offset by natural 
gas combustion in all but the 2015 Energy Policy scenario. In the other scenarios, the 
coal is replaced by natural gas, which has a lower combustion emission factor, causing 
a net decrease in domestic electricity generation emissions.”144 

This is a result that the IPM model has predicted before.145 This is also a logical result of a 
relative increase in price of coal compared to natural gas. As we have shown above, the price of 
natural gas, on an energy basis, when compared to coal, is currently very close. As we have 
also shown, the U.S. has been actively moving towards the use of natural gas since the early 

                                                
143 EPA. GHG Equivalencies Calculator-Calculations and References. https://www.epa.gov/energy/ghg-
equivalencies-calculator-calculations-and-references 
144 ICF. Millenium Bulk Terminals-Longview SEPA Environmental Impact Statement. SEPA Greenhouse Gas 
Emissions Technical Report. Page 3-10. 
145 Rulemaking for Colorado Roadless Areas. Supplemental Draft Environmental Impact Statement. November 2015. 
Appendix E: Economic Analysis Methodology. http://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd485194.pdf  

https://www.epa.gov/energy/ghg-equivalencies-calculator-calculations-and-references
https://www.epa.gov/energy/ghg-equivalencies-calculator-calculations-and-references
http://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd485194.pdf
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2000s with very large increases in the amount of installed natural-gas-fueled electric generating 
capacity. As we have also shown the switching point from coal to natural gas is not always 
driven by the relative fuel costs on an energy basis. Government policies can try to move 
electric generation towards lower emissions by changing fuel sources. This is not a decision that 
only the U.S. is making as shown by China’s thirteenth 5 year plan and Japan, South Korea, 
and Taiwan’s current reliance on natural gas for producing electricity, as discussed earlier. 

Since the cross elasticity of gas and coal is included in the DEIS modeling of the U.S., it should 
also be included in Asia. At this point this is a conceptual argument because to our 
knowledge146 the DEIS did not consider the cross elasticity of coal and natural gas/renewables 
in Asia. However, as we have laid out above in our discussion of the four largest coal 
consuming nations in Asia (China, Japan, South Korea, and Taiwan) that are close enough to 
receive coal from the proposed Longview coal port, there is both installed capacity to burn 
natural gas (often LNG) and government policies being enacted to encourage the use of natural 
gas to lower each country’s emissions. 

If these same Asian countries are receiving coal that reduces the cost of generating electricity, 
then those Asian countries will see the opposite effect that is modeled here in the U.S. in the 
DEIS: Asian emissions will increase as coal becomes cheaper relative to natural gas. Not only 
will they burn more coal than they otherwise would have (induced demand associated with the 
elasticity of demand for coal), but they will burn less natural gas than they otherwise would 
have. 

We are not suggesting that the modeling is fatally flawed because of this omission. We are 
suggesting that the highest emissions that are forecasted in the model should be viewed as 
conservative estimates because there are likely more emissions than were modeled in the 
DEIS. If they had considered the cross elasticity of demand for coal and natural 
gas/renewables, then more coal and less gas/renewables would be consumed to create 
electricity in Asia. 

 

2. Elasticity of demand in the U.S. 

The DEIS calculated an elasticity of demand for coal in Asia. This is a major step forward in 
their modeling efforts and one that we have been advocating for.147 In the Upper Bound 
scenario there is more coal that is burned, and more electricity that is produced, than would 
have been without the proposed port. The drop in delivered price of coal in Asia allows Asia to 
use more electricity than they otherwise would have without the port. Asia begins with an energy 
target for each scenario, and then that energy target is adjusted to account for the induced 
demand that was created by the lower delivered cost of coal due to the importation of U.S. coal. 
This is an important economic principle that has not been applied by ICF in their IPM modeling 
before. 

                                                
146 There is no mention of cross-elasticity in any of the publically available documentation of the IPM 
147 Rulemaking for Colorado Roadless Areas-Supplemental #46470. Comments submitted on 1.15.2016 by Thomas 
Power on behalf of Power Consulting. https://cara.ecosystem-management.org/Public/Letter/952146?project=46470  

https://cara.ecosystem-management.org/Public/Letter/952146?project=46470
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What is missing is the same demand response here in the U.S.148 If the price of coal goes up in 
the U.S. and we are forced to rely on more costly energy sources for our electricity, then we 
would expect that we would use less electricity than we otherwise would have without the 
proposed exports through the Longview port. Again, this is the opposite effect that we see from 
the modeling in Asia. Exports through the proposed Longview coal port are assumed to drive 
U.S. coal mining costs up, making the generation of electricity in the U.S. more costly. This 
should induce a drop in the demand for electricity. If there is less electricity generated then there 
should be less fossil fuels burned and less GHG associated with the production of electricity. 
This demand reduction should be included in the DEIS modeling of the market adjustments just 
as it was used in Asia. Of course, as we have emphasized above, the impact of the proposed 
Longview coal port on PRB coal mining costs will be much lower than the DEIS estimated or 
non-existent if the lower cost coal in Montana is the source of the coal that services the 
proposed coal port as it currently is in the IPM modeling. 

VII. The Coal Market and GHG Modeling Carried out by ICF using the IPM presents 
reviewers of the DEIS with a Non-Transparent “Black Box,” Preventing Any 
Careful Review of the Inputs, Analytics, or Outputs of That Modeling 

Without basic information on the specific inputs or outputs of the model, the black box nature of 
the IPM makes independent review of the modeling and resultant analysis of the model results 
impossible. Although the volume of information given in the DEIS is substantial, the content of 
the information included within the DEIS is insufficient for the careful, independent analysis of 
the DEIS and its conclusions.  

In separate requests for more complete information on the IPM results, Power Consulting and 
Earthjustice received responses claiming that the information in the DEIS was ample. The exact 
response from the Washington Department of Ecology was: 

“The data, information, and assumptions that ICF used in doing the coal market 
assessment are described in considerable detail in the assessment report and DEIS.  
Most of the data they used came from publicly available sources that are cited in the 
text and in the references. There is also considerable information available regarding 
the IPM model itself, since it is used by EPA for various purposes. Consequently, 
Ecology does not believe it is accurate to describe the model as a “black box.”  Your 
experts should have enough information from the report and DEIS to provide 
meaningful comments. 

                                                
148 Multiple studies corroborate the conclusion that IPM does not allow for electricity demand adjusting to changes in 
the price of electricity. Jaglom, W. S., McFarland, J. R., Colley, M. F., Mack, C. B., Venkatesh, B., Miller, R. L., 
Haydel, J., Schultz, P.A., Perkins, B, Casola, J, Martinich, J.A., Cross, P., Kolian, M.J., and Kayin, S. (2014), 
Assessment of projected temperature impacts from climate change on the US electric power sector using the 
Integrated Planning Model®. Energy Policy, 73, 524-539. And McFarland, J., Zhou, Y., Clarke, L., Sullivan, P., 
Colman, J., Jaglom, W. S., Colley, M., Patel, P., Eom, J., Kim, S.H., Kyle, G.P., Schultz, P., Venkatesh, B., Haydel, 
J., Mack, C., and Creason, J. (2015), Impacts of rising air temperatures and emissions mitigation on electricity 
demand and supply in the United States: a multi-model comparison. Climatic Change, 131(1), 111-125. 
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With respect to your specific request for the modeling spreadsheets, Ecology is 
discussing the request with ICF and will get back to you. ICF regards some of their 
spreadsheets as proprietary and as such they may not be disclosable.” 149 

In this section, we show that the IPM is a “black box” model, meaning the publically available 
documentation does not describe the equations used in the model, the exact assumptions and 
constraints placed on the model, or how the equations are implemented in the model.150 We 
also show that the information provided within the DEIS is not sufficient to provide a meaningful 
assessment of the results presented by the DEIS. 

 

1. The “Black Box” nature of the Integrated Planning Model 

In their assessment of the proposed Longview coal port, Ecology hired ICF to model the 
economic viability and emissions impact of the port. ICF used its proprietary energy economy 
model called the Integrated Planning Model (IPM) in this assessment. The IPM is a proprietary 
model developed by ICF International (originally Inner City Fund) to support government and 
industry analysis of the U.S. and global electric power sector. The IPM is a linear programming 
(LP) model that employs commercial grade LP solvers to minimize an objective function151 while 
adhering to a series of constraints and decision variables; this is more generally referred to as 
optimization. Specifically, the IPM calculates the mix of energy generation and transmission that 
meets a constant electrical demand at the lowest total cost while adhering to physical and 
regulatory limits. The IPM constructs a sophisticated representation of the supply side of the 
energy economy152 for the United States with international fuel trading also considered. It 
incorporates representations of fuel extraction, transportation, and different sources of electrical 
generation into the model. 

Recall that publicly available documentation of the IPM is limited; the most thorough publicly 
available description of the model is published by the U.S. Environmental Protection Agency 

                                                
149 Email from Tom Young, WA Attorney General’s Office to Jan Hasselman, Earthjustice 5/5/2016. Eventually we 
were provided with data which should have been included in the DEIS. This data was delivered on 6/1/16, 12 days 
before comments on the DEIS were due. 
150 The means by which the equations within the model are implemented will affect the model results. For example, 
there is no discussion of how the IPM implements the calculation of price elasticity of demand in any of the publically 
available documentation. The effect of the price elasticity of demand must be calculated as an iterative product. This 
means that the change in demand (in Btu) must be calculated from the average price of coal (in $/Btu) for each 
demand region in each year; the adjusted demand must be used as the new model input demand and the model 
must be run again to determine the price of coal at that demand level. This process must be repeated until the 
change in the price of coal does not change from one iteration to the next (the model converges on a solution). The 
convergence tolerance is a user defined number in most models.  
151 In this case, the objective function is the total cost of energy production in the modeled demand regions. 
152 The term energy economy encompasses all of the portions of the economy that relate to the generation or 
consumption of energy. The energy economy can be divided into two separate categories: the supply side of the 
energy economy and the demand side of the energy economy. The supply side encompasses all parts of the energy 
economy that are involved with the production and distribution of energy including extraction (i.e. coal mining, oil 
extraction, natural gas extraction, etc.), generation, and distribution of both physical commodities such as coal and oil 
as well as transmission of electricity. The demand side of the energy economy encompasses all parts of the energy 
economy that are involved with the consumption of energy including direct fuel consumption (i.e. fuel used in electric 
generation and transportation or gas used in heating, etc.) as well as the consumption of electricity by the residential, 
commercial, and industrial sectors. 
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(EPA). The EPA uses the IPM in analysis of regulations and legislative proposals.153 The IPM 
works well for these analyses because the IPM represents the supply side of the energy 
economy with a relatively high degree of geographic detail. This high degree of geographic 
detail results in a precise analysis of the effects that federal as well as local regulations may 
have on the geographic pattern of emissions and other factors within the energy economy such 
as the price of energy or the mix of energy sources needed to meet a specified amount of 
demand. However, the use of IPM outside of this specific EPA framework is “black box” 
modeling without the possibility of independent verification since the model results cannot be 
independently reproduced or even checked.154 As the EPA states:  

“ICF Resources, Inc. maintains an IPM user manual for the purpose of training internal 
staff and licensees of the model. Since it contains proprietary business information 
pertaining to the source code, it is not available for public dissemination.”155 

The black box nature of both the model as well as the results of the model is especially 
disconcerting because the IPM is a deterministic model wherein each implementation of the IPM 
requires a set of inputs and assumptions that directly affect the results of the model.156 As 
Jaglom et al. (2014) state, “[the] IPM is flexible with respect to data and input assumptions. In 
general, all inputs to the model are user-defined and case-specific and reflect the specific policy, 
physical conditions, or market conditions being analyzed.”157 Unfortunately, the data and input 
assumptions that the ICF use in their modeling of the Longview coal terminal are not well 
defined in the DEIS. Instead ICF states that: 

“Although this documentation provides insight into EPA’s assumptions, the data and 
assumptions used by ICF in this analysis are not necessarily the same as used by 
EPA. However, ICF did use many of the EPA assumptions as described in more detail 
in Section 4.2.” 158 

In Section 4.2 of the DEIS states that: 

                                                
153 EPA Power Sector Modeling web page accessed on 9/9/15 at: http://www.epa.gov/powersectormodeling/ . 
Starting 10/1/15 the page will be hosted at: http://www.epa.gov/airmarkets/powersectormodeling.html. 
154 ICF considers the specific results of the IPM proprietary. ICF routinely performs “Quality assurance and 
verification” of the code. However, the license cost of the IPM is hundreds of thousands of dollars (personal 
communication with an ICF Senior Technical Specialist) making external verification of the IPM out of reach for most 
private organizations.  
EPA Science Inventory Integrated Planning Model – EPA Applications. Accessed on 9/9/15 from: 
http://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=74919&CFID=37279577&CFTOKEN=14581785 
155 EPA Science Inventory Integrated Planning Model – EPA Applications. Accessed on 9/9/15 from: 
http://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=74919&CFID=37279577&CFTOKEN=14581785 
156 The IPM is a deterministic model. This means that if the objective function is minimized to within a certain limit, the 
IPM will provide an output. This also means that, if unrealistic assumptions are imposed in the model domain, the 
model will output unrealistic results. For example, all of the scenarios proposed in the DEIS assume 44 million metric 
tons of coal per year is exported through the Longview terminal starting in 2025 even though the domestic coal is not 
price competitively in all of the scenarios, suggesting that there often is not a market for that coal internationally. 
157 Jaglom, W. et al. (2014). Assessment of projected temperature impacts from climate change on the US electric 
power sector using the Integrated Planning Model®. Energy Policy, 73, 524-539. 
158 Coal Market Assessment Technical Report, page 4-4 

http://www.epa.gov/powersectormodeling/
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“To the extent possible, assumptions from publicly available sources, such as the EIA, 
IEA, and EPA were used. The majority of assumptions were obtained from EPA’s 
v5.13 IPM Base Case (2013).” 159 

Within this section, the DEIS describes assumptions including coal supply curves, international 
coal demand, domestic natural gas price versus demand relationships, as well as the volume, 
timing, and source of proposed coal exports through the Longview coal port.160 Unfortunately, 
some of the most important assumptions and data that are included in the IPM scenarios 
presented in the DEIS are neither publically available nor are they given in the DEIS. Since the 
IPM documentation and the DEIS do not thoroughly describe (1) the exact assumptions of the 
model, (2) the data input to the model, (3) the equations involved in calculating the results, (4) 
the methods by which the equations are implemented in the model, or (5) the results of the 
model, the model is a “black box”. 

 

2. The information within the DEIS is insufficient for independent review of the results 

In order to independently assess either the economic viability or the emissions impact of the 
proposed Longview port, the following information is needed for each scenario for each model 
year: 

1. The source and amount of coal delivered to each demand region as well as the 
Btu content of the coal from each supply region. 

2. The delivered price ($/Btu) of the coal for each supply region to demand region 
combination. 

3. The induced demand (in Btu) for each demand region. 
4. The distance estimate from each supply region to each demand region. 

 
a. Results in the DEIS are presented in units that are ambiguous; the results need to be 
presented in terms of Btu. 
Almost all of the IPM results presented in the DEIS are provided in terms of millions of metric 
tons of coal per year (MMTons/year). This is an ambiguous unit to describe the induced demand 
for energy, even where the demand is expected to be derived solely from coal. Recall, that the 
most comprehensive documentation for the IPM is the EPA documentation. Within the EPA 
documentation, there are 58 coal supply region/coal grade classifications that are either sub-
bituminous or bituminous,161 the heat content of these defined coal region/grades ranges from 
15.00 MMBtu/ton to 25.90 MMBtu/ton.162 If we assume that this is representative of the variation 

                                                
159 Coal Market Assessment Technical Report, page 4-4 
160 The DEIS also briefly describes assumptions about domestic reserve margin targets, domestic mothballing and 
retirement of electrical generating plants, domestic transmission of electricity, limitations on the type of coal allowed 
to ship internationally, domestic and international coal reserve estimates, as well as regulations pertaining to air, 
waste, water, and renewable energy. Coal Market Assessment Technical Report, page 4-4 to page 4-13 
161 There are also 13 Lignite coal supply region/coal grade classifications listed in the EPA documentation of the IPM. 
162 U.S. Environmental Protection Agency. Documentation for EPA Base Case v.5.13 using the Integrated Planning 
Model. EPA # 450R13002. November, 2013 http://www.epa.gov/airmarkets/documents/ipm/Documentation.pdf  

http://www.epa.gov/airmarkets/documents/ipm/Documentation.pdf
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in international heat content, to meet the projected 2018 thermal demand of Japan (3,182 
Trillion Btu) in the Past Conditions (2014) scenario referred to in the DEIS, Japan would have to 
burn between 122.9 million tons to 212.1 million tons of coal. The DEIS lists Japan’s 2018 
thermal coal demand as 136 million tons.163  
 
Without the volume and specific coal heat content from each source coal type delivered to 
Japan, this thermal coal demand given in millions of tons cannot be verified or reproduced with 
an assumed error less than 44.6 million tons of delivered coal. Therefore, the units that the 
results are presented in are completely ambiguous in relation to the problem. Similarly, the 
thermal coal demand for any other demand region (i.e. China, India, South Korea, every 
domestic coal-fired power plant, etc.) cannot be verified for any given model year. Moreover, 
neither the economic viability of the Longview coal port, nor the emissions impact of the 
Longview coal port, nor the induced thermal coal demand can be assessed or independently 
verified without the specific coal source, region/type, heat content, and volumes delivered to 
each demand region. The fact that the DEIS does not include the IPM results makes the 
verification of most of the DEIS tables impossible. 
 
The DEIS recognized this in its interpretation of the reported impacts of the Longview coal port 
on induced demand for coal in Asia. For example, although Table 30 of the Coal Market 
Report164 shows four Asian nations had an increase in coal consumption due to the Longview 
coal exports lowering the delivered cost of coal in Asia, the DEIS states: 

“[I]n China under the Proposed Action, coal consumption increases by 2.3 million 
metric tons in 2025 over the No-Action Alternative; however, the total heat content of 
the coal consumed remains the same, as does the amount of coal imported (350 
million metric tons). This is possible because Indonesia shifts the type of coal exported 
to China to include 10 million metric tons more subbituminous coal, which has a lower 
heat content, and 10 million metric tons less bituminous coal, which has a higher heat 
content under the Proposed Action compared to the No-Action Alternative. Thus, 
Indonesia is exporting a lower amount of total coal energy to China while still exporting 
the same total tons of coal (350 million metric tons). China is compensating for the 
lower delivered heat content by consuming more domestic coal.”165 

The DEIS also had to inform the reader that some of the increase in the MMTons/year of coal 
consumed by Japan and South Korea represented actual induced demand for energy.166 These 
examples of how the DEIS explains that the apparent increase in energy production is not real 
in the model results, are exceptions; most of the DEIS model results are not discussed. Since 
the DEIS withholds almost all of the IPM results, and provides the results that they do give in 
terms of MMTons/year, the total energy derived from any one source is indeterminable. If the 
DEIS had provided tables showing the consumption of coal in Btu terms rather than 
MMTons/year, the reader would have been able to determine when there was induced demand 
that represented actual increased use of energy and therefore, increased GHG emissions. As 
the DEIS was written the actual information of induced demand and how it was calculated is 
never provided. 
 
                                                
163 Coal Market Assessment Technical Report, page 4-17 
164 Coal Market Assessment Technical Report, page 6-15 
165 Coal Market Assessment Technical Report, page 6-16 
166 Coal Market Assessment Technical Report, page 6-14 and 6-16; for another example of where increases in 
consumption means decreases in energy use and vice versa see p. 6-27 of the Coal Market Assessment Technical 
Report. 
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b. The relative delivered price of Longview exported coal vs. international coal is the 
driving force for the economic viability of the Longview coal port, yet delivered price of 
coal is not provided in the DEIS 
The delivered price of coal is not given in the DEIS; neither is there sufficient data within the 
DEIS to independently determine and/or verify the delivered price of coal. This is a problem 
since the economic viability of the Longview coal terminal and the emissions impact from the 
induced energy consumption from the proposed terminal are directly related to the delivered 
price of coal from international and domestic sources. If Longview exported coal is not price 
competitive with international coal, there will be no market for the coal that is assumed to be 
shipped through the Longview coal port. 
 
Here we detail the coal price data given in the DEIS as well as the inconsistencies in the data 
which serves to confuse the reader. We also suggest the appropriate data that should be 
supplied in the DEIS in order to allow a thorough, independent review of the IPM results which 
are qualitatively discussed in the DEIS. 
 
i. Domestic coal prices   
Projected domestic Free on Board (FOB) coal prices for each supply basin are a result which 
the IPM calculates for each scenario. The domestic FOB coal prices are derived from the coal 
supply curves from each supply basin.167 Within the IPM, the Uinta coal basin is divided into 
three modeled supply regions,168 the Powder River Basin is also divided into three modeled 
supply regions.169 These six regions have a total of 9 coal types associated with them.170 In 
Table 12 of the Coal Market Technical Report, the projected results for the coal prices in the 
Past Conditions (2014) Scenario – No-Action Alternative are given for 4 of these 9 domestic 
coal types that are allowed to be exported via the Longview coal port, meaning that most of the 
domestic coal that is modeled has no price at all given in the DEIS. The coal supply curves from 
which these coal prices are derived are publically available.171 However, the price of each coal 
source region/type is dependent on the volume of coal sourced from that region, thus, without 
the volume and price of coal delivered from each source region to each demand region, the 
domestic coal FOB and delivered prices cannot be determined or verified.  

Table 31 of the Greenhouse Gas Emissions Technical Report (page 2-32) “summarizes the 
differences in carbon and heat contents among the coals assessed in the coal market 
assessment.” It is unclear if this means that these are the only coals assessed in the market 
assessment or if these are among the coals assessed in the market assessment. If these are 
                                                
167 Coal supply curves describe the relationship between volume of coal produced in a region and the miing cost per 
ton of that coal. In general, as the volume of coal produced at a certain mine increases, the FOB price of that coal 
also increases. The coal supply curves used in the IPM are a combination of the individual step function coal supply 
curves for the region. Capital costs are not included in the EPA base case 2013 supply curves. From: U.S. 
Environmental Protection Agency. Documentation for EPA Base Case v.5.13 using the Integrated Planning Model. 
EPA # 450R13002. November, 2013 http://www.epa.gov/airmarkets/documents/ipm/Documentation.pdf  
168 These model supply regions are labeled UT, CU, and CG (which also incorporates the Colorado portion of the 
Greater Green River Basin) in the IPM model documentation. Coal Market Assessment Technical Report, Figure 17, 
Page 4-15. 
169 These model supply regions are labeled MP, WL, and WH in the IPM documentation. Coal Market Assessment 
Technical Report, Figure 17, Page 4-15. 
170 Op. Cit Documentation for EPA Base Case v.5.13.The 9 coal types are: UTBA, UTBE, CUBB, CGBB, CGSB, 
MPSA, MPSD, WLSB, and WHSA. From: Table 9-24 Coal Supply Curves in EPA Base Case v.5.13  
171 https://www.epa.gov/airmarkets/documentation-base-case-v513-coal  

http://www.epa.gov/airmarkets/documents/ipm/Documentation.pdf
https://www.epa.gov/airmarkets/documentation-base-case-v513-coal
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the only coals assessed in the market assessment, then, according to the DEIS, the FOB price 
given for one of the Powder River Basin coals and both of the Uinta Basin coals are not 
modeled.172 If they are not the only coals assessed in the market assessment, then the 
domestic price data provided in the Market Assessment is incomplete. Either way, there is a 
discrepancy between the EPA Base Case v.5.13 Supply Curve173 heat content data and the 
information provided in Table 31 of the Greenhouse Gas Emissions Technical Report.174 This 
discrepancy, in conjunction with the fact that almost no price data is given for U.S. coal, is 
disconcerting at best. The meaning of this is that either (1) the IPM is calculating the incorrect 
heat content for the coal types, (2) the IPM is using incorrect emissions factors for the coals, or 
(3) that the DEIS is incorrectly reporting the results of their modeling efforts. Because the IPM is 
a black box model and the results of that model are proprietary, we cannot determine which of 
these three explanations is correct. 

ii. International coal prices  
The DEIS has even less information on the price of international coal modeled in the IPM than 
price information for U.S. coal. International coal supply curves “were developed for each of the 
international supply regions used in the model, except for Canada.” 175 This means that the 
input data for all of the supply regions were constructed by ICF, yet none of the data for the 
international supply curves is provided in the DEIS. Again, the black box nature of the IPM as 
well as the proprietary nature of the results of the IPM means that these supply curves could be 
almost anything. All that we know about the international supply curves is that they “were 
adjusted over time at the average rate that the EPA domestic supply curves were adjusted.” 176 

The DEIS does qualitatively allude to some current and historical prices of international coal. 
Historical Free On Board (FOB) coal prices are shown in Figure 14 of the Coal Market 
Assessment Technical Report for Newcastle 6700 kc GAD, Indonesian HBA 6322 kcal, 
Qinhuangdao 5800 kc NAR, and Richards Bay 6000 kc NAR coal types. The DEIS recognizes 
that these historical FOB coal prices, that are shown in $/MMBtu, do not represent the true 
equalized value of these different coals. the DEIS states that: 

“The coal prices in Figure 15 are not adjusted for the coal moisture content because 
coals are reported as gross air-dried, gross as received, and net as received.” 177 

This means that the prices shown in Figure 15 are not the true price per MMBtu, since the 
moisture content of the coals affects the final heat content of the coal. It is clear that ICF did not 
use this data as they are reported in the DEIS to develop the international coal supply curves 

                                                
172 The heat content values for the CO Uinta, UT Uinta, and MT Powder River Basin coals in Table 31 of the 
Greenhouse Gas Emissions Technical Report and Table 12 of the Coal Market Assessment Technical Report are not 
the same. Further, the heat content of all three coal types given in the Greenhouse Gas Emissions Technical Report 
are inconsistent with the Coal Supply Curves for EPA Base Case v.5.13.  
173 Page 4-5 of the Coal Market Analysis Technical Report states: “For this analysis, coal supply curves from EPA’s 
v5.13 IPM® case were used.” We obtained these coal supply curves from EPA. 
174 The heat content given for MT Powder River Basin and UT Uinta coals do not match ANY heat contents published 
in the supply curves; the heat content given for CO Uinta coal matches AZBB coal type, a bituminous coal from 
Arizona with 0.81-1.20 lbs SO2 content per MMBtu. 
175 Coal Market Assessment Technical Report, page 4-5 
176 Coal Market Assessment Technical Report, page 4-5 
177 Coal Market Assessment Technical Report, page 3-8 
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used in the IPM. If they did use this data, the international coal supply curves are not 
comparable when assessing the viability of coal from any region pricing into the market.178 

The DEIS also qualitatively describes the historical international prices in relation to the 
projected Powder River Basin coal prices by stating:  

“The most recent peak in prices was in early 2011 at about $5/MMBtu. Since then 
international coal prices have dropped by 50% to around $2.5/MMBtu. Powder River 
Basin coal shipped through Vancouver, British Columbia or other Pacific Northwest 
ports would have an FOB cost of close to $2.9/MMBtu in 2015, making it somewhat 
higher than the Pacific Basin 2015 coal prices.” 179 

This means that under current market conditions, the Powder River Basin coal is not 
economically viable in the Asian market. Estimated delivered price of coal to Japan from two 
coal types sourced in the Powder River Basin are also given in Table 8 of the Coal market 
analysis. This table uses illustrative mine mouth coal prices and illustrative heat contents to 
show the difference in delivered prices from Vancouver and the proposed Longview coal port in 
$/MMBtu. However, the only thing this table actually shows is the difference in total 
transportation cost between the Powder River Basin regions and the coal terminals, since all of 
the other variables are the same. 
 
The driving force behind adjustments in the consumption of coal is changes in the delivered 
price of coal in the analysis of both Asian and U.S. coal markets. In Asia, exports from the 
Longview coal port are assumed to lower Asian delivered coal prices and induce additional 
consumption of coal energy. In the U.S., increased mining levels are assumed to cause the cost 
and price of coal to rise, discouraging the use of coal energy. Since the DEIS never reports 
what the delivered coal price changes are, it is not possible to evaluate the reasonableness of 
the reported changes in actual coal energy use both domestically and internationally. 
 

3. Description of why the information is needed for independent verification of the IPM 
results 

Because the IPM models each coal-fired electric power plant as a separate demand region 
domestically and each country as a separate demand region internationally, we collectively refer 
to domestic coal-fired power plants and other countries as demand regions in the discussion.180 
Likewise, we collectively refer to the 34 domestic coal basins and the 25 international supply 
basins as supply regions. 

a. The source and amount of coal delivered to each demand region as well as the Btu 
content of the coal from each supply region. 
Within the DEIS, delivered coal for each country is given in millions of tons. However, energy 
consumption is not directly related to the weight of coal; it is related to the energy that is 
available to be released from the coal. Because each demand region gets coal from multiple 

                                                
178 The historical prices for are not comparable since they are reported in three different Btu content units: Gross as 
Delivered (GAD), Net as Received (NAR), and kilogram calories (kcal). Coal Market Assessment Technical Report, 
page 3-8 
179 Coal Market Assessment Technical Report, page 3-8 
180 This is consistent with the publicly available IPM documentation. 
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supply regions and each coal type from those demand regions has a different average heat 
content, the total weight of the coal delivered is not indicative of the total energy content of that 
coal. There is a large difference in the energy content per ton of coal between Newcastle coal 
and Richards Bay coal, yet there is no differentiation between these coals in the reported 
quantity of tons of coal delivered in the DEIS. Within the IPM framework described in the DEIS 
and EPA documentation, there are 885 potential coal source/type combinations.181 It is apparent 
that the number of coal source/type combinations in the IPM is less than this since not all 15 
coal types are found in each supply region. However, without Btu content information for all coal 
delivered to each demand region, it is impossible to determine the total energy of the coal 
delivered to the demand regions182 and therefore it is impossible to independently verify the 
economic viability of the Longview coal port or changes in energy consumption and emissions 
under any scenario. 

b. The delivered price ($/Btu) of the coal for each supply region to demand region 
combination. 
Under an assumption of the absence of long-term contracts with fixed coal prices associated 
with them, each demand region will source coal from the supply region that allows them to attain 
the highest Btu content at the lowest cost. Without the delivered price of coal for each supply 
region to demand region combination, it is impossible to independently verify the economic 
viability of the Longview coal port or its impact on emissions. As we describe below, the 
delivered price of coal in $/Btu is data that is necessary to verify the results of the IPM model.  

c. The induced demand (in Btu) for each demand region.  
The DEIS claims that price elasticity of demand (PEoD) is accounted for with a simple 
coefficient. It is unclear, however, how they implement the PEoD. The IPM is designed to solve 
for the mixture of energy sources that meets a certain, fixed energy or electricity demand. 
However, under the assumption of a fixed PEoD, when the demand for a commodity (in this 
case energy derived from coal) is increased, the price of that commodity increases. However, 
as the price of that commodity increases, the quantity of that commodity consumed decreases. 
A full energy economy model would iterate between the price of the commodity and the quantity 
demanded for that commodity until the change in either is very small. Thus, IPM must be run 
multiple times to converge on the final induced demand and in each iteration the delivered price 
of coal must be adjusted to converge on the delivered price of coal that is associated with the 
new level of demand, otherwise the IPM solution is incorrect.183 

                                                
181 15 coal types * (34 domestic basins + 25 international basins) 
182 Mathematically, this is an underdetermined problem, meaning that if a solution exists, multiple (perhaps infinite) 
solutions exist. Without constraining the problem, all of the solutions are equally valid. As a linear programming 
model, the IPM is well-suited for solving this type of problem. Given certain constraints (such as delivered price per 
Btu for each coal type for each supply region/demand region combination and total energy required by each demand 
region), the IPM will find the least-cost solution that satisfies the constraint of energy production in the demand 
regions. This solution is deterministic, meaning there are no errors or range of solutions that are given in the solution. 
If a different set of data and constraints are input to the model, the solution will change. In other words, if the 
projected energy consumption of Japan in 2025 is reduced, the IPM will output a different solution for all regions, not 
just Japan.  
183 Without modeling the demand side of the economy, which IPM does not currently do, this is the ONLY method of 
solving this problem. 
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Induced demand is reported in the DEIS as tons of coal. Recall that the energy content of coal 
is not uniform across coal types. However, the emissions associated with the combustion of 
coal is closely tied to the heat content of the coal. Therefore, to independently verify the 
emissions impacts associated with the induced demand, the induced demand must be given in 
terms of induced Btu consumption. As Tables 33-47 in the SEPA Greenhouse Gas Emissions 
Technical Report show, the emissions associated with the induced coal demand are at least an 
order of magnitude greater than any other source analyzed in the DEIS. For this reason, 
independent verification of this source of emissions is crucial. 

d. The distance estimate from each supply region to each demand region. 
As the second largest source of net emissions associated with the Longview coal port, the 
distance that coal must be shipped from each supply region to each demand region should also 
be subject to independent verification of the emissions associated with transporting that coal is 
necessary. Without the distance estimates from supply region to demand region used in the 
IPM, this verification is not possible. 

 

4. Detailed Results of the IPM modeling 

On June 1st, Power Consulting Inc. received ICF’s results from the IPM modeling conducted for 
the DEIS. Section VI.2 of this document detailed both our request and the information that we 
received. Although this information has been helpful in understanding the modeling that was 
done in the DEIS, the information came far too late to be analyzed with the scrutiny that should 
be applied to this decision. The 45 day comment window for any DEIS is a very short time 
window to allow a reasonable analysis and comment on the merits of the DEIS. Data imperative 
for the thoughtful analysis and review of the DEIS was only provided to us after multiple 
requests and only 12 days before the comments were due. We have reviewed this data which 
has led to a clearer understanding of the modeling that was done with the IPM. However, this 
data should have been presented to all of the potential commenters when the DEIS was 
released. Initially when we asked the Department of Ecology for this data our request was 
denied as detailed above. Eventually, our request was accepted, but the delays in receiving the 
data were significant. Thus, we present only a cursory review of this data and the modeling that 
was done using the IPM in this comment. 

 

Key Findings 

 

• The modeling that was done for the DEIS does not assume a “perfect substitution” of 
PRB coal for coal that otherwise would have been burned. Instead, the DEIS recognizes 
coal is bought and sold in international and domestic markets where supply and demand 
interact with each other. This is an important step in the right direction. 
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• Since a key constraint was placed on the IPM model where coal is forced through the 
proposed port in all of the different modeling scenarios, it is unclear which of these 
scenarios is actually economic in a real world setting. The IPM model should have been 
allowed to choose when and how much coal was exported to Asian markets. Without 
this scenarios like the Lower Bound, which is clearly un-economic, are presented with 
equal weight against the only clearly economic scenario, the Upper Bound. 
 

• Since the coal boom times caused by China’s decision to switch from being the world’s 
largest exporter to the world’s largest importer of coal, the new coal “super-cycle” has 
not materialized. Instead there has been a rash of bankruptcies with the largest PRB 
coal companies and a series of port proposals that have not materialized. 

 

• Only the “Upper Bound” scenario is consistent with a commercially viable Longview coal 
port. It should be labeled the “Commercially Viable Longview” scenario and used as an 
indication of what the impacts of a commercially viable Longview coal port would be on 
carbon pollution. As the only commercially viable scenario, it should be considered the 
most likely and hence replace the 2015 Energy Policy scenario in the DEIS’s 
conclusions about GHG impacts.   

 
 

• The cost curve for the PRB is extremely flat at current and projected levels of 
consumption in the DEIS. Because it is so flat the addition of 44 million metric tonnes a 
year should not cause as large of an increase in the cost domestic coal as is projected in 
the DEIS. Because there is not as large of an increase in cost there should not be as 
large of a switch to less carbon intensive sources of fuel domestically which would not 
offset the increased consumption in Asia as much.  
 

• The DEIS’s analysis of market adjustments to the Longview coal port successfully 
competing for a share of the Pacific Basin coal demand is incomplete and asymmetric in 
a way that likely leads to an underestimate of the net change in carbon pollution. 
Specifically, in the analysis of market adjustments in the U.S., the relative price of coal 
and natural gas/renewables is the sole market adjustment. The full price elasticity of 
demand for electricity that would include a change in electricity consumption in response 
to the change in the cost of fuel for electric generation is not included in the analysis. In 
the analysis of the market adjustments in Asia, the price elasticity of demand for coal is 
the focus with no consideration of the impact of the change in the cost of coal on the use 
of natural gas and or renewables to generate electricity. Asia and the U.S. should be 
treated in the same manner in modeling completed for the DEIS. 

 
 

• Since the IPM documentation and the DEIS do not thoroughly describe (1) the exact 
assumptions of the model including the constraints imposed, (2) the data input to the 
model, (3) the equations involved in calculating the results, (4) the methods by which the 
equations are implemented in the model, or (5) the results of the model, the model is a 
“black box” that public decision-makers and citizens cannot evaluate for 
appropriateness, accuracy, or bias. Although ICF did supply Power Consulting with the 
detailed results that we asked for, those results were not provided early enough for the 
careful review that should have happened. The detailed results should be provided to 
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everyone at the beginning of the comment period so that a careful and thorough review 
of the results can be conducted by all interested parties. 
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Appendix A: The Cost of PRB Coal Delivered to Asia 

One of the basic assumptions in the DEIS is that Western U.S. coal will be competitive in Asian 
markets. ICF uses their proprietary model (the IPM) to show the impacts of U.S. coal being sent 
to Asia out of the proposed Longview coal port. What is not immediately clear from their 
modeling is that there is a constraint in the model that forces the coal to be sent out of the 
Longview port at its maximum capacity (44 million metric tonnes) starting in 2025.184 We cannot 
tell if without a constraint that forces the coal out of the proposed port, would the model predict 
that any coal would be exported out of the port in the different scenarios outside of the Upper 
Bound. 

Before analyzing the results of the different scenarios, it is important to understand where the 
international coal market is right now and how that compares to the assumptions in the DEIS. 
We will begin with a breakdown of the current ability of PRB coal to price into Japan’s coal 
market. We choose this Asian market because it requires the shortest amount of shipping to get 
the coal from the PRB to the Asian markets. ICF’s IPM recognized this as it has the majority of 
the coal exported through the Longview port going to Japan in in most of the scenarios. 

a. The cost of PRB coal 
As will be shown in more detail in part b of this Appendix, there is a significant distance 
advantage for Montana PRB coal over Wyoming PRB coal in delivering coal to Asia. Because of 
this advantage, we assume that the coal that would be shipped to the Pacific Northwest port 
would be Montana PRB coal. PRB coal is currently selling for $9.35 a ton185 and has been 
hovering in this range since 2012.186 The U.S. Surface Transportation Board’s Tongue River 
Railroad DEIS assumed that the coal that would come out of the proposed Tongue River coal 
deposits would sell at PRB market costs which are similar to many other Montana PRB 
mines.187 For the purpose of these comments, we assume that the coal that would be shipped 
to Asia from the Montana PRB would sell at $10 per ton at the mine mouth. Note that the 
current spot price as well as the assumed price of $10/ton is significantly cheaper than the DIES 
assumes.188 This $10 price is well within the historical context for PRB coal. PRB coal has been 
hovering around this price level for the last 15 years and at this price the recoverable coal in the 
PRB is10 billion tons, a 20 year supply at a 500 million tons per year mining rate in the PRB. 
See Figure 2 above. 

b. Rail distances and costs to the PNW 
We first should distinguish between the different producing regions in the PRB. BNFS Railroad 
provides a rail distance calculator which allows the calculation of the distance between the 
different producing Montana PRB mines to determine an average distance to the Longview port. 

                                                
184 This is shown in the Lower Bound scenario results where the delivered price of U.S. coal is at least $0.5 per 
MMBtu greater than any other coal source delivered to Japan in all model years. 
185 Price as of May 20, 2016. EIA. Average weekly coal commodity spot price. http://www.eia.gov/coal/markets/  
186 EIA. Coal markets archive. http://www.eia.gov/coal/markets/  
187 Surface Transportation Board. Tongue River Railroad DEIS. Appendix C. C.6-1. April 2015. 
188 The DEIS assumes that the cost of production for PRB coal is between $15 per ton for Montana PRB coal and 
$13 per ton for Wyoming PRB coal. Table 10. 

http://www.eia.gov/coal/markets/
http://www.eia.gov/coal/markets/
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Compared to the southern PRB, the Montana portion of the PRB, which has 215 billion tons of 
coal,189 is closer to the Longview coal port and other proposed PNW ports190 by 70-200 miles 
(depending on which mines are assumed to supply the coal). While this may seem like a 
negligible distance advantage for Montana PRB coal relative to the southern PRB coal, it 
represents a $2 to $4 per ton advantage.191 If we assume that the cost of shipping by rail on 
BNSF Railroad is $.017 per ton-mile and that the distance is 1185 miles,192 then the cost to ship 
from the PRB to a port in the PNW is $20.14 per ton.193 In the DIES it is assumed that the coal 
will be shipped for $.0249/ton which would peg the shipping costs at $30.65. Even the 
significantly lower rate that we present is likely an overestimate since it is a quote from several 
years ago that likely had a fuel surcharge associated with it. Since we know that right now 
BNSF is not charging that fuel surcharge because the price of diesel is so low, we feel confident 
that this is an appropriate estimate of transportation costs.  

This allows us to put the mine mouth cost of the coal ($10/ton) and the rail shipping cost 
together ($20.14 per ton) to come up with a delivered price to a PNW port of $30.14 per ton. We 
assume, given the shorter distance and the recent coal export from Montana, that Montana PRB 
coal would be preferentially chosen to be shipped out of the proposed PNW ports. If the 
southern PRB is preferentially chosen, then a $2-$4 per ton price should be added to the 
delivered price at the U.S. west coast coal ports. Our price to deliver coal to the MLBT of $30.14 
per ton is significantly lower than the DEIS estimate of $43.65-$45.65. 

c. U.S. port fees 
The third piece of this puzzle is the port loading fees. The issue of U.S. port fees is complicated 
given that the major investors in the proposed Longview coal port are coal companies. Those 
companies certainly could preferentially select for their coal if the demand was high enough. 
Since we do not know what those coal companies might “charge” themselves and if the coal 
port used was changed the potential rail distances would also change, we defer to other’s 
estimates of the port fees. Table 4.2 of the Tongue River Railroad DEIS (appendix C.) assumes 
a port fee of $11 per ton.194 This is the same port fee cost that was assumed in the DEIS. This 

                                                
189 USGS. Assessment of Coal Geology, Resources, and Reserve Base in the Powder River Basin, Wyoming and 
Montana. February 2013. http://pubs.usgs.gov/fs/2012/3143/fs-2012-3143.pdf  
190BNSF 6003 Rail Miles Inquiry. http://www.bnsf.com/bnsf.was6/RailMiles/RMCentralController  
191 This is dependent on the cost per ton mile that is charged by Burlington Northern Santa Fe (BNSF) Railroad. Rail 
costs per ton mile out of the PRB are assumed to be 1.5 cents per ton-mile. This rate comes from Richard McAllister. 
Briefing Paper-Coal Exporting Terminals. Western Interstate Energy Board. This value is consistent with EIA Surface 
Transportation Board data from 2001-2009 (document is no longer available) for PRB shipments to western U.S. 
states. Those costs range between $.01 and $.02 per ton mile. EIA. table 11. Estimated rail transportation rates for 
coal basin to state, STB data. 9.16.2012. 
192 This is the average rail shipping distance from the five current Montana mines (Absaroka, Decker, Otter Creek, 
Spring Creek, and Signal Creek) to the proposed Millennium Bulk Terminals location according to the BNSF rail 
calculator. This is very close to the distance that is assumed in table 7 of the Coal Market Assessment Technical 
Report presented by ICF in the DEIS. In that table they present the miles as 1,231. Since we do not know where the 
coal will come from in Montana we will use our very similar estimate. 
193 This rail shipping rate is very close to the assumed rate that was used in The Tongue River Railroad DEIS. 
Appendix C table 4.2 has the rail shipping rate with a fuel surcharge at $.017 per ton-mile. Since it appears that 
BNSF is no longer imposing a fuel surcharge (the price of diesel is below $2.50 a gallon) our $.015 per ton mile rate 
seems appropriate. https://www.bnsf.com/customers/pdf/coal2-mb-program-details-and-table.pdf  
194 Surface Transportation Board. Tongue River Railroad DEIS. Appendix C. Table 4-2. April 2015. 

http://pubs.usgs.gov/fs/2012/3143/fs-2012-3143.pdf
http://www.bnsf.com/bnsf.was6/RailMiles/RMCentralController
https://www.bnsf.com/customers/pdf/coal2-mb-program-details-and-table.pdf
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coal loading cost is in the same ballpark as that implied in Westshore’s annual report195 that 
shows that they shipped 28.85 million tonnes of coal and made $320 million (Canadian $). 
Adjusting for U.S. short tons and the Canadian dollar compared to the U.S. dollar over 2015,196 
the implied terminal loading fee would be $8.05 per ton. There is some question as to whether 
or not a new port would be able to charge such a low fee given their recent heavy investment in 
the facility. Here we assume that a new port would charge a fee similar to the already 
established Westshore shipping facility so that they could be cost competitive with them. 

Since Westshore is essentially full and has put off plans to expand their facility, it is possible that 
the Longview port would be able to charge a higher fee for their coal since there may be 
essentially no other option for coal shippers. Cloud Peak signed into a financially burdensome 
“ship or pay” agreement to gain access to Westshore. However the Longview coal port is being 
built by coal companies that we assume would minimize their costs as much as possible so that 
they could attempt to compete in the Asian markets. For these reasons, we feel that our 
estimate is a low estimate of the port fees to ship Montana PRB coal out of the proposed port. 

d. Ocean shipping costs 
The Surface Transportation Board’s Tongue River Railroad DEIS cites shipping costs from the 
PNW to Japan at $14.75 per ton197 which is similar to the DEIS cost to ship of $11.88 per ton.198 
This is significantly more than current reported shipping rates. Using the current cost of a 
Capesize bulk cargo vessel which can handle 150,000 metric tonnes of coal199 and is currently 
charging $5,000 a day for the 33 day round trip, the shipping would cost about $2.60 per ton.200 
Even if we assume that the rate is $10,000 a day, which it has not been since 2014201, the cost 
would still only be $3.70 per ton.202 Given that the average daily operating cost that a ship 
needs to cover each day to break even is $8,000,203 the dry bulk shipping market appears to 
currently be in real trouble. As one article put it this “horror” currently has no end in sight as 
China has dramatically cut back their dry bulk imports. 

Since shipping costs are made up of two main components (the fuel costs and the ship hiring 
costs) and both of those costs have fluctuated wildly in the recent past, it is hard to forecast 
what will happen in the future. Because the price of diesel has stayed low for the last year and 
                                                
195 Westshore Terminal. Westshore Terminals Investment Corporation Annual Report 2015. It can be accessed at 
sedar.com. Page 3. 
196 We are assuming that the Canadian dollar was worth 80% of the U.S. dollar in 2015. 
http://www.bankofcanada.ca/rates/exchange/cad-usd-rate-lookup/  
197 Surface Transportation Board. Tongue River Railroad DEIS. Appendix C. Table 4-2. April 2015. 
198 ICF. Millenium Bulk Terminals-Longview SEPA Environmental Impact Statement. SEPA Coal Market Assessment 
Technical Report. Table 7. 
199 The dry bulk ships would either be Capesize vessels or Panamax vessels. We are assuming that they would be 
on the lower end of the Capesize or upper end of the Panamax vessels at 150,000 dry weight tons. http://maritime-
connector.com/wiki/capesize/  
200 This assumes a 30 day round trip, 1414 miles each way, two days to unload, average bunker fuel costs of $154.93 
per metric tonne, a speed of 13 knots, a capsize vessel that can hold 150,000 tons, a fuel consumption rate of 1 
g/ton/mile, and a vessel fee of $5,000 per day. 
201 Dry Bulk Ships. Market Report. http://www.dryships.com/pages/report.php  
202UNCTAD. Review of Maritime Transport. United Nations Conference on Trade and Development. Figure 3.9. 
http://unctad.org/en/PublicationsLibrary/rmt2015_en.pdf and Reuters. Weak Demand, vessel surplus to create horror 
2016 for commodities shipping. 12.28.2015. http://www.cnbc.com/2015/12/28/weak-demand-vessel-surplus-to-
create-horror-2016-for-commodities-shipping.html  
203 Ibid. 

http://www.bankofcanada.ca/rates/exchange/cad-usd-rate-lookup/
http://maritime-connector.com/wiki/capesize/
http://maritime-connector.com/wiki/capesize/
http://www.dryships.com/pages/report.php
http://unctad.org/en/PublicationsLibrary/rmt2015_en.pdf
http://www.cnbc.com/2015/12/28/weak-demand-vessel-surplus-to-create-horror-2016-for-commodities-shipping.html
http://www.cnbc.com/2015/12/28/weak-demand-vessel-surplus-to-create-horror-2016-for-commodities-shipping.html
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because the dry bulk shipping market has also been extremely depressed, these shipping costs 
estimates are also low. It is quite possible that the oil market will recover and that the dry bulk 
shipping daily prices will rise out of the current slump that they are in. The daily costs of ship 
hiring have been as high as eight times as much as they currently are within the last four 
years.204 It is important to remember that during this period there was a shortage of Capesize 
vessels, and coal exports were reaching their peaks. During that same period, a large number 
of Panamax and Capesize vessels were also being built which has led to the current over 
supply situation where the dry bulk daily rates are so low that the owners cannot recover their 
own costs and the market is saturated with empty ships. It is no accident that many of these 
trends move together. Whether it is investment in coal mines, port facilities, or dry bulk ships, all 
of the pieces associated with moving large volumes of coal to Asia shifted into high gear right as 
China moved into the coal import market in a major way but have slid back to a much lower 
level since China’s growing demand for coal has slowed considerably.  

Putting all of the pieces together: A mine mouth cost of $10 per ton, a rail shipping cost of 
$20.14 per ton, a port fee in the PNW of $8.05, and a dry bulk shipping cost of $2.60 per ton 
results in a delivered price of $47.59 per metric tonne.205 Although this delivered price may 
seem unthinkably low compared to those presented in the DEIS and historical prices, it is still 
not low enough to compete in Asia with Indonesian coal. According to a recent Woods 
Mackenzie article, which forecasts roughly the same delivered cost, PRB coal’s cost is still $12 
per ton more than Indonesian coal.206 Note that if the coal is assumed to be shipped into South 
Korea there is a fairly substantial import tax207 that would need to be paid. Since we are 
assuming that the Indonesian coal of about the same Btu content is the chief competitor for 
PRB coal, they would both face the same import tax.  

In conclusion, we project that PRB coal shipped through the PNW would have more than a $8 
per metric tonne disadvantage compared to sub-bituminous Indonesian coal. Although this 
disadvantage is not as high as the Cloud Peak fourth quarter report indicated, we attribute the 
difference to long term contracts that Cloud Peak signed with shippers which boosted its 
estimated delivered costs. Our estimated disadvantage is quite close to what was predicted by 
Woods and MacKenzie in the middle of February 2016 as noted above.  

The end result is that the PRB cannot currently price into the Asian import markets. If there were 
to be some significant positive changes in Asian coal markets, PRB coal could become 
competitive in the future. The key part to remember when trying to put all of these pieces 
together is that the mine mouth price of PRB coal is a very small part of the delivered price to 
the Asian markets. If there was more coal being shipped into Asian markets, then presumably 
the ship hiring costs as well as the price of fuel for the ships and the rail transportation cost 
could increase. BNSF can adjust its shipping charges depending on the demand for its services 
                                                
204 In September of 2013 the Baltic Dry Index went above $40,000 per day for a very short period. Dry Ships Inc. 
Daily Market Report. http://www.dryships.com/pages/report.php  
205 Since U.S. coal is sold on a Gross as Received (GAR) basis vs. a Net as Received (NAR) basis we must convert 
PRB coal to NAR and adjust for the slightly higher Btu content of the Indonesian coal (Btu content of 8814 Btu/lb). 
206 Roberts, A. Planned US coal ports: a swift trip from vital to irrelevant. Blog. 2.10.2016. 
http://www.woodmac.com/blog/planned-us-coal-ports-a-swift-trip-from-vital-to-irrelevant/  
207 South Korea to increase coal import tax on 1 July. Freight News. 6.25.2015. 
http://www.hellenicshippingnews.com/south-korea-to-increase-coal-import-tax-on-1-july/  

http://www.dryships.com/pages/report.php
http://www.woodmac.com/blog/planned-us-coal-ports-a-swift-trip-from-vital-to-irrelevant/
http://www.hellenicshippingnews.com/south-korea-to-increase-coal-import-tax-on-1-july/
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and, the daily price of the dry bulk ships could increase above the level at which they lose 
money (roughly $8,000 per day). Of course diesel prices could rebound if oil prices move 
significantly upward. The countries that PRB coal will be competing with in the Pacific Basin, 
chiefly Australia and Indonesia, have slightly shorter shipping distances to the major Pacific 
Basin coal importers and will continue to price them into the Asian markets ahead of the PRB 
unless their coal mining costs rise. 

To put this into a context that makes a little more sense and is easier to compare different coal 
grades, we present the same numbers in dollars per million Btu. The current market suggests 
that Montana PRB coal could price into Japan for about $2.59 per million Btu and still not be 
competitive with Indonesian or Australian coal (see figure 1.a below).208 This stands in stark 
contrast to the $3.68 that was used in the DEIS.209 The fact is that the PRB coal, even with the 
lower current 2016 costs still cannot price into the market. 

If we turn to look at the different benchmarks that are presented in the DEIS210 we can get a 
comparison of where we stand in 2016. The closest substitute for 8800 PRB coal is Indonesian 
sub-bituminous coal that averaged $37.72 per metric tonne over the last 6 months.211 If we 
assume that it is 2,648 nautical miles from Indonesia to Japan212 and apply the same ship hiring 
and diesel fuel costs from above213, then the delivered price in Japan is $39.28 per metric tonne 
for Indonesian coal. This can be compared to PRB coal at a delivered price of $47.59 for a price 
disadvantage for PRB coal of $8.31 per metric tonne. So although PRB coal has what would 
appear to have an essentially unthinkably low delivered price, it still is not close to pricing into 
Japan when compared to the closest Indonesian coal in terms of Btu. For comparison, the 
delivered cost per million Btu for the McCloskey index Indonesian sub-bituminous coal is about 
$2.02. 

For a comparison of other delivered coal prices in dollars per million Btu, we present Figure 1.a. 
below. What is clear from this figure is that the PRB has not been able to price into this market 
for at least the last year. It is very likely that the PRB has not been able to price into Japan for 
longer than this214 since we are assuming that the shipping costs have remained constant 
across this period when in reality they certainly have not. For this reason, we only present the 
last couple of years of delivered prices as the further we go back in time assuming the same low 
shipping costs, the farther our delivered prices into Japan are from a more realistic analysis. 
Ship hiring costs as well as the cost of diesel (bunker) fuel are at near record lows when 

                                                
208 Here we adjust for the gross as received basis for PRB heat content and convert it to a net as received basis. The 
same was done for our price per metric tonne. 
209 ICF. Millenium Bulk Terminals-Longview SEPA Environmental Impact Statement. SEPA Coal Market Assessment 
Technical Report. Table 8. 
210 ICF. Millenium Bulk Terminals-Longview SEPA Environmental Impact Statement. SEPA Coal Market Assessment 
Technical Report. Figure 14. 
211 Indonesian Coal (McCloskey sub-bituminous) Futures, Continuous Contract #1. This coal is listed FOB at the port 
and 8,814 Btu/lb NAR. https://www.quandl.com/data/CHRIS/CME_MCC1-Indonesian-Coal-McCloskey-sub-
bituminous-Futures-Continuous-Contract-1-MCC1-Front-Month?utm_medium=graph&utm_source=quandl  
212 Here we are assuming the coal is coming from Kalamantan, Indonesia (Balikpapan) and arriving in Japan 
(Yokohama). http://www.sea-distances.org/  
213 This adds a cost per metric tonne of $1.56 to ship from Indonesia to Japan. 
214 It is also instructive that the DEIS Past Conditions scenario chose a time frame that is shown on figure 1.a to price 
in at about the same price as the other index prices. 

https://www.quandl.com/data/CHRIS/CME_MCC1-Indonesian-Coal-McCloskey-sub-bituminous-Futures-Continuous-Contract-1-MCC1-Front-Month?utm_medium=graph&utm_source=quandl
https://www.quandl.com/data/CHRIS/CME_MCC1-Indonesian-Coal-McCloskey-sub-bituminous-Futures-Continuous-Contract-1-MCC1-Front-Month?utm_medium=graph&utm_source=quandl
http://www.sea-distances.org/
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adjusted to constant dollars. Because coal from the proposed Longview port must travel a 
longer distance when compared to Australian or Indonesian coal, any increases in shipping 
costs (ship hiring costs and fuel) disproportionately disadvantage the PRB. 

Figure 1.a. 

 

Source: The shipping distances are from http://www.sea-distances.org/, the Indonesian Coal is 
McCloskey Index sub-bituminous coal (8814 Btu/lb), the Australian coal is from Indexmundi bituminous 
coal (12000 Btu/lb), the South African Coal is sub-bituminous coal from Indexmundi ( 10793 Btu/lb), the 

shipping costs are for current rates assuming a ship hiring cost of $5,000/day and the diesel (bunker fuel) 
cost are from www.shipandbunker.com 3 month average cost. 

We do not have to simply recreate the delivered costs to Asian markets to see that PRB coal 
delivered to Asia is not currently competitive. The DEIS admits that currently the PRB is not 
competitive when shipped into its closest Pacific Basin market: 

“Delivered prices to Japan in the range of $3.0/MMBtu suggest that Powder River 
Basin coal would have a difficult time being cost-competitive, if shipped through the 
Pacific Northwest to Japan or other Pacific Basin countries, until international coal 
prices increase.”215 

                                                
215 ICF. Millenium Bulk Terminals-Longview SEPA Environmental Impact Statement. SEPA Coal Market Assessment 
Technical Report. Page 3-9. 

http://www.sea-distances.org/
http://www.shipandbunker.com/
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It should be noted that the DEIS was looking at the competitiveness of PRB coal delivered to 
Japan in 2014/2015 and not 2016. This clearly supports our delivered prices which are also not 
competitive, as we state above.  

Unfortunately for the big coal producers in the PRB, the international market, especially with 
respect to American coal, has also become very soft.216 Cloud Peak Energy is now paying to 
not export its Montana PRB coal through the Westshore port in Vancouver, BC to Asia.217 

“Under the amended agreement, Cloud Peak Energy made an upfront payment to 
Westshore and will make quarterly payments from 2016 through 2018 in lieu of the 
previous take-or-pay commitments during this three-year period. If this amendment 
were in effect as of September 30, 2015, our outstanding undiscounted port take-or-
pay commitments at that time would have been approximately $454 million through the 
remaining term of the agreement if we do not ship any export tons. Except as 
amended, the original throughput agreement remains in place through the end of 
2024.”218 

Although it appears that Cloud Peak signed what now looks like a very risky agreement with 
Westshore for the last of their available space to ship coal for a ten year period to Asia, it is very 
instructive to see that Cloud Peak would rather pay to not ship coal instead of losing even more 
mining and shipping their coal to Asia. In Cloud Peak’s fourth quarter (2015) earnings call 
transcript, Cloud Peak makes clear that they are currently about $20/ton outside of the delivered 
price in Asia.219 220 Clearly both domestic and international demand for steam coal is flagging. 

Appendix B: Changes in Pacific Basin Coal Markets since the 2008-2013 Boom 

China 
China dominates Asian coal markets. Although the distance to get PRB coal to China is greater 
than either Japan or South Korea, if China decides to import coal, it dramatically moves the 
needle on global steam coal prices. In fact, the reason that there is even a port that is being 
considered at Longview is largely because of China’s recent (2009-2014) coal buying behavior. 
As China emerged as a coal importer, it immediately dominated the market. Because of a series 
of cascading events including the reorganization of the Chinese coal market, a need to ship 
their coal from the north and northwest to the energy using southeast, and government 
controlled energy pricing schemes, China’s domestic coal production was temporarily not 
sufficient to meet domestic coal demand. This void was filled by reduced exports and increased 
                                                
216 Park, B. Coal production and prices decline in 2015. Today in Energy. EIA. 1.8.2016. 
https://www.eia.gov/todayinenergy/detail.cfm?id=24472  
217 Lutey, T. Mine layoffs preceded by cut in coal shipments, reports show. Missoulian. 12.31.2015.  
218 Cloud Peak Energy. Announcements. October 28, 2015. http://investor.cloudpeakenergy.com/press-
release/announcements/cloud-peak-energy-enters-amendment-throughput-agreement-westshore-termin 
219 Cloud Peak Energy’s (CLD) CEO Collin Marshall on Q4 2015 Results- Earnings Call Transcript. Seeking Alpha. 
2.17.2016. http://seekingalpha.com/article/3904926-cloud-peak-energys-cld-ceo-collin-marshall-q4-2015-results-
earnings-call-transcript?part=single  
220 It should be noted that this $20/ton is a long term rail and port contract (BNSF and Westshore) that we do not 
have access to. Although the current metrics do not work out to this large of a disadvantage, this was the price the 
Cloud Peak agreed to so that they could secure space on the rail and at the port. 

https://www.eia.gov/todayinenergy/detail.cfm?id=24472
http://investor.cloudpeakenergy.com/press-release/announcements/cloud-peak-energy-enters-amendment-throughput-agreement-westshore-termin
http://investor.cloudpeakenergy.com/press-release/announcements/cloud-peak-energy-enters-amendment-throughput-agreement-westshore-termin
http://seekingalpha.com/article/3904926-cloud-peak-energys-cld-ceo-collin-marshall-q4-2015-results-earnings-call-transcript?part=single
http://seekingalpha.com/article/3904926-cloud-peak-energys-cld-ceo-collin-marshall-q4-2015-results-earnings-call-transcript?part=single
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imports that suddenly caused a massive spike in the world benchmark coal price indexes.221 
This spike in benchmark coal price indexes immediately caused large spikes in the hiring costs 
in the dry bulk shipping market as well as a ship building frenzy.  

Just as quickly as China jumped into the import game, it jumped right back out in 2014 causing 
global coal price indexes to crash.222 In the wake of China’s initial reduction in coal exports and 
large increases in coal imports, coal port proposals up and down the U.S. west coast 
materialized. At the same time, U.S. coal consumption was flagging. This was in part because 
of low natural gas prices and concerns over the impact of the GHG and other toxic emissions 
associated with coal fired generation. This led American coal producers to look even more 
eagerly at potential Chinese and other Asian coal markets to make up for falling coal demand in 
the U.S. With China’s second about face, reducing imports, the U.S. coal industry was left trying 
to pencil out the possible gains and losses of new coal mine and port proposals. China has 
become a dominant player in the world coal market. If and when it throws its large hat into the 
import game once again, it is likely to trigger high coal prices in the international market. It is 
important to realize that U.S. coal does not have to get shipped to China for China to 
dramatically change the benchmark prices of coal. If China buys, as they did in the 2009-2014 
period, large volumes of coal from Indonesia and Australia and drives up the price of that coal, 
then Japan, South Korea, and Taiwan, nations that are almost completely dependent on imports 
for their coal supply, will suddenly be left facing high coal costs and could turn to the west coast 
of the U.S. for lower cost sources of supply. The point is that China does not have to buy PRB 
coal shipped out of the west coast of the U.S. for the PRB producers to reap the benefits of 
China importing coal. 

This can be seen in the modeling that was done by the DEIS. In their modeling, the coal from 
the U.S. generally gets sent to Japan. This is rational since Japan is the closest Asian steam 
coal consumer to the proposed Longview port. The result is a cascading effect where Japan 
does not increase its consumption of coal, but it does change the price of steam coal exported 
to the Asian market. In the Upper Bound scenario, the only scenario where U.S. coal 
economically prices into the Asian markets, Japan and South Korea receive all 44 million tons of 
coal from the proposed port (except in 2040 where China receives 10.5 million tons of coal from 
the proposed port).223 The end result is that thermal coal prices drop in Asia and 19.3 million 
tons of coal per year are “induced.”224 In other words the impact of the port is that Asia burns 
19.3 million more tons of coal than it otherwise would have. 

China uses massive volumes of coal to produce electricity. In 2014, China produced 3.75 billion 
metric tonnes of coal with 3.18 billion metric tonnes being steam coal.225 The next largest 

                                                
221 Oster, S. China Spurs Coal-Price Surge: Once-Huge Exporter Now Drains Supply, Repeat of Oil’s Rise?. The Wall 
Street Journal. 2.12.2008. http://www.wsj.com/articles/SB120275985736359763  
222 Although China did not quit importing coal they are no longer projected to import ever increasing volumes of coal. 
EIA. China and India drive recent changes in world coal trade. Today in Energy. 11.20.2015. 
https://www.eia.gov/todayinenergy/detail.cfm?id=23852  
223 ICF. Millenium Bulk Terminals-Longview SEPA Environmental Impact Statement. SEPA Coal Market Assessment 
Technical Report. Table 65. Page 6-42. 
224 ICF. Millenium Bulk Terminals-Longview SEPA Environmental Impact Statement. SEPA Coal Market Assessment 
Technical Report. Table 62. Page 6-40. 
225 World Coal Association. Coal Facts 2015. https://www.worldcoal.org/sites/default/files/Coal%20Facts%202015.pdf  
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producer of steam coal is the U.S. who produced 0.916 billion metric tonnes of coal in 2014.226 
China is committed to lowering their coal consumption and lowered their total consumption 3.7 
percent in 2015 compared to 2014 levels and 2.9 percent in 2014 compared to 2013.227 This is 
significant because at the peak of China’s importation of coal (in 2013), China was importing 
0.252 billion metric tonnes of coal.228 In 2013, China produced 3.28 billion metric tonnes of 
coal.229 In other words, they imported about 7 percent of the steam coal that they used for 
electrical generation. By cutting their coal consumption in 2014 and 2015 they could have 
already made imports unnecessary. Of course they did not stop importing coal in 2015 and in 
fact, they imported just over 0.20 million metric tonnes of steam coal.230 The key with China is 
that they are actively and effectively cutting their steam coal consumption and are no longer 
looking to rely heavily on the international steam coal market. 

Because of China’s coal sector reorganization, a decrease in the bottlenecks that have plagued 
China’s domestic coal movement, and a move by the government toward more low carbon 
energy, China is trying to cut its exposure to the volatile global coal market.231 Although coal 
produced more than 60 percent of the energy in China in 2013, the government has been 
actively working to add renewables and other non-coal fired generation while imposing a tariff 
(3-6 percent) in 2015 on coal imports.232 

China is the world’s largest electric power generator and coal consumer. In 2013, 63 percent of 
China’s installed capacity was coal fired, 22 percent was hydropower, 6 percent was wind, 
natural gas represented 4 percent, and nuclear made up just 1 percent.233 This puts China in a 
slightly different boat than the other large coal importers in Asia. China cannot have large fuel 
substitution between natural gas and coal fired generation on the scale that a Japan or a South 
Korea can (as a percentage of total generation). This does not mean that a change in the price 
of coal will not have an impact on the price or consumption of electricity. In fact China is actively 
working, as part of their Thirteenth 5-year plan, to add significantly more natural gas fired 
electrical generation.234 As we stated above, natural gas constituted just 4% of China’s electrical 
generation in 2013 and the Thirteenth 5-year plan has 10% of their electricity coming from 
natural gas by 2020. As China tries to decouple their electricity and emissions growth from their 
economic growth they will have to rely increasingly more heavily on natural gas and renewables 
for electrical generation if they are going to be able to meet their GHG reduction targets. 

                                                
226 Ibid. 
227 The Guardian. China coal consumption drops again. The Guardian. 2.29.2016. 
http://www.theguardian.com/environment/2016/feb/29/china-coal-consumption-drops-again  
228 IEA Statistics. Key Coal Trends Excerpt from: Coal Information 2015. Table II.11. 2015. 
http://www.iea.org/publications/freepublications/publication/KeyCoalTrends.pdf  
229 Ibid. 
230 Reuters. Update 1-China 2015 coal imports plunge 30 pct on demand slump. Reuters. 1.12.2016. 
http://www.reuters.com/article/china-economy-trade-coal-idUSL3N14X1TC20160113  
231 EIA. China: International energy data and analysis. 5.14.2015.  
232 EIA. China: International energy data and analysis. 5.14.2015. 
233 Ibid. 
234 EIA. China. International Analysis. 5.14.2015 https://www.eia.gov/beta/international/analysis.cfm?iso=CHN Since 
this article was written the 13th 5 year plan has set even more ambitious goals for China calling for a 13% rise in 
natural gas consumption in 2016 and a target of 10% by 2020. 
http://www.forbes.com/sites/judeclemente/2016/04/24/chinas-rising-natural-gas-demand-pipelines-and-
lng/#2830851d6a38  
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Japan: 
Japan has taken a lot of heat recently about its climate goals, receiving criticism for their lack of 
participation in the Paris climate talks235 and their dependence on fossil fuels in the wake of the 
Fukashima nuclear disaster. Japan is currently forced to rely much more on coal and natural 
gas (LNG) then they would like. Following Fukishima in 2011, Japan shut down all of its nuclear 
power plants and since then has only brought two of them back on line in late 2015.236 Because 
they have not been able to count on the same nuclear power that they once had and because of 
the political climate surrounding Japan’s nuclear facilities, Japan has rethought their reliance on 
nuclear power. While not getting rid of nuclear power as they look to the future, they have 
scaled back the amount of nuclear power that they will use going forward. 

“The government wants to make nuclear energy account for 20 to 22% of Japan’s electricity 
mix, versus 30% before Fukushima, with renewable energy making up 22-24%, liquefied natural 
gas for 27% and coal 26%.”237 

While there is some political controversy over the datum to be used for the baseline, Japan is 
committed to cutting their overall GHG emissions. The start date of 2013 that much of the world 
would like to use does not sit well with the Japanese. After Fukishima in 2011, Japan’s GHG 
emissions increased until their levels in 2013 were their second highest on record.238 Japan 
would greatly prefer to see the datum start at 2005 when 30 percent of their electricity came 
from nuclear power and not 2013 when none of their electrical power came from nuclear. 

Whenever the baseline is set, Japan will have a hard time meeting its climate goals. Japan is 
currently planning on building 41 new coal fired power plants239 while many nations, like the 
U.S., are shifting electric generation to heavier reliance on natural-gas-fueled and renewable 
generation. Japan, like South Korea, has a much heavier import tax on natural gas than coal 
which strengthens their reliance on coal. Japan (as of 2014) was the world’s largest LNG 
importer, second largest coal importer, and third largest importer of crude oil and oil products.240 
Japan, because of its lack of domestic fossil fuels, imports nearly all of its fossil fuels. As of 
2013, natural gas was 43 percent of Japans electrical generation, oil was 14 percent, and coal 
made up 30 percent. As Japan restarts its nuclear generators there fossil fuel electrical 
generation will decline, but clearly Japan will not stop burning coal and natural gas any time 
soon. What is important to point out here is that Japan does have large amounts of natural gas 
fired electrical capacity and so the relative cost of coal compared to natural gas in Japan is very 
important. If they receive low cost U.S. coal from the proposed port (or anywhere else), Japan 
has the ability to rely more heavily on natural gas than coal which has significant GHG savings. 
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Because Japan is relatively close to the PRB and because in the DEIS Japan is projected to 
receive much of the coal exported through the Longview port, understanding Japan’s appetite 
for coal in the future is critical. Although they will likely not import dramatically more coal than 
they have in the past, they will likely continue to be a key player in the international coal market. 
Although there is intense international pressure for them to curb their GHG emissions, there is 
even stronger internal pressure not to be so reliant on nuclear power in the wake of the 
Fukashima nuclear disaster.  

South Korea: 
South Korea, like Japan, is heavily reliant on coal and natural gas (LNG) imports. South Korea 
relies on imports to meet 97 percent of their primary energy consumption.241 Like Japan, they 
simply do not have the natural resource base to supply themselves with the materials they need 
to fuel their energy infrastructure. As the world’s ninth largest energy consumer in 2014, South 
Korea is one of the top energy importers in the world.242 

Coal makes up 31 percent of South Korea’s primary energy consumption, petroleum and other 
liquids make up 39 percent, natural gas makes up 16 percent, and nuclear makes up 13 
percent, with renewables making up about 1 percent.243 South Korea imported 144 million 
metric tonnes of coal in 2014 and was the world’s fourth largest importer after China, India, and 
Japan. This is of special significance for PRB producers and the possibility of a PNW coal port 
since South Korea is a proven consumer of PRB coal and only marginally farther from the PNW 
than Japan. In fact, this is where Cloud Peak was sending their coal until the global price of coal 
crashed and Cloud Peak suspended their shipments through Westshore Port in British 
Colombia.244 

South Korea and Japan were roundly criticized during the Paris Climate Talks for not doing 
enough to curb their GHG emissions.245 South Korea plans to build 20 more coal fired power 
plants by 2021. Although South Korea recently raised the tax that they have on coal imports, the 
tax that is applied to natural gas imports is still three times that of coal. South Korea currently 
runs their coal fired generators at 80 percent of capacity compared to their gas fired generators 
that run between 35 and 40 percent of capacity.246 If the delivered price of coal relative to gas 
was to change this could open the potential for fuel substitution that could have dramatic GHG 
implications. The same is likely true of Japan. Since natural gas has about half of the emissions 
associated with electrical generation when compared to coal247 (on an energy basis) the relative 
price of the two fuels and the climate goals of the different countries are important factors in 
determining the fuel mix of electrical generation. 
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While much of the world has been focused on the GHG emissions in Asia from China and India, 
South Korea and Japan have been able to remain relatively quiet while investing in new coal 
fired generation. This puts South Korea on a track to using coal long into the future and South 
Korea has already been buying coal from the PRB (Cloud Peak). Because South Korea is 
planning to invest more money into new coal fired generators and because South Korea 
essentially imports all of their own coal, South Korea is one of the keys to understanding the 
potential for coal export from the U.S. west coast. Although South Korea is less reluctant to 
invest in nuclear generation going forward than Japan, their current reliance on coal and their 
lack of nuclear facilities means that they will also be heavily reliant on coal and natural gas 
imports long into the future. 

Taiwan:  
Like Japan and South Korea, Taiwan imports nearly all of their fossil fuels (98 percent).248 Forty 
seven percent of the electricity that is generated is from coal, natural gas makes up 29 percent, 
and nuclear power makes up 16 percent. Taiwan consumed about 75 million tons of coal in 
2013, all of which was imported. Over the period of 1992-2012 the imports of LNG for electrical 
generation grew eight fold.249 Although Taiwan currently gets 16 percent of their power from 
nuclear power plants, the Democratic Progressive Party, that was elected in 2016, has a policy 
in place to phase out nuclear power by 2025. Whether or not this will be possible is open to 
debate, but Taiwan has completed/constructed two new nuclear facilities that are currently 
mothballed as levels of public fear greatly increased after the Japanese Fukishima accident. 

Taiwan, although not a member of the United Nations, set forth some fairly progressive GHG 
emissions goals for 2030. Unlike Japan and South Korea who did have a seat at the table for 
the Paris Climate Talks and sat quietly, Taiwan pledged, and passed legislation, to curb its 
GHGs by 50 percent by 2030 under the business as usual scenario.250 Taiwan is a low lying 
island that is hit with an average of four typhoons a year.251 Because of the heavy rainfall 
associated with the typhoons and the idea that they are getting worse as climate change 
exacerbates extreme weather patterns, Taiwan has pledged fairly dramatic GHG emissions 
reductions. 

Whether or not Taiwan will be able to meet its climate goals is still an open question. Like Japan 
and South Korea, a movement away from nuclear power requires substantial investment in low 
carbon sources for electricity if they are going to meet their climate goals. The new president of 
Taiwan, Ing-wen Tsai, has pledged 30 billion dollars (U.S.) will be invested in the renewable 
sector.252 Taiwan is the second leading producer of solar panels in the world behind China, but 

                                                
248 EIA. Taiwan: International energy data and analysis. September 2015. 
249 World-Nuclear.org. Nuclear Power in Taiwan. Country Profiles. http://www.world-nuclear.org/information-
library/country-profiles/others/nuclear-power-in-taiwan.aspx  
250 Winglee, M. No Seat at the Table: Taiwan and the Global Fight Against Climate Change. The Diplomat. 
12.2.2015. http://thediplomat.com/2015/12/no-seat-at-the-table-taiwan-and-the-global-fight-against-climate-change/  
251 Ibid. 
252 Darby, M. Taiwan election points to nuclear phase0out by 2023. Climate Home. 1.14.2016. 
http://www.climatechangenews.com/2016/01/14/taiwan-election-points-to-nuclear-free-future/  

http://www.world-nuclear.org/information-library/country-profiles/others/nuclear-power-in-taiwan.aspx
http://www.world-nuclear.org/information-library/country-profiles/others/nuclear-power-in-taiwan.aspx
http://thediplomat.com/2015/12/no-seat-at-the-table-taiwan-and-the-global-fight-against-climate-change/
http://www.climatechangenews.com/2016/01/14/taiwan-election-points-to-nuclear-free-future/


Power Consulting MBTL DEIS              84 

analysts fear that the Taiwanese people will not accept the hike in energy rates associated with 
this investment and implementation of renewable sources.253 

Taiwan, like Japan and South Korea, gets all of its fossil fuels for electrical generation from 
imports. Because Taiwan has such a large percentage of its electricity that comes from coal and 
natural gas and because they are planning to phase out nuclear power, there is a strong 
possibility that their energy mix could be affected by the price of coal relative to natural gas. If 
either fuel source was to change price dramatically, fuel substitution is a possibility. Although 
Taiwan does not import the same volumes of coal or natural gas as a Japan or South Korea 
they also will be heavily reliant on coal and natural gas well into the future. 

                                                
253 Ibid. 
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