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Whole Farm > Weights and Measurements > Weights and
Measurements

Natural Gas and Coal Measurements and Conversions
Natural gas measurements and conversions
1 cubic foot natural gas (NG) – wet = 1,109 Btu 
1 cubic foot – dry = 1,027 Btu 
1 cubic foot – dry = 1,087 kilojoules 
1 cubic foot – compressed = 960 Btu 
1 pound = 20,551 Btu  
1 gallon – liquid = 90,800 Btu – HHV * 
1 gallon – liquid = 87,600 Btu – LHV * 
1 million cubic feet = 1,027 million Btu 
1 metric ton liquefied natural gas (LNG) = 48,700 cubic feet of natural gas 
1 billion cubic meters NG = 35.3 billion cubic feet NG 
1 billion cubic meters NG = .90 million metric tons oil equivalent 
1 billion cubic meters NG = .73 million metric tons LNG 
1 billion cubic meters NG = 36 trillion Btus 
1 billion cubic meters NG = 6.29 million barrels of oil equivalent 
1 billion cubic feet NG = .028 billion cubic meters NG 
1 billion cubic feet NG = .026 million metric tons oil equivalent  
1 billion cubic feet NG = .021 million metric LNG 
1 billion cubic feet NG = 1.03 trillion Btus 
1 billion cubic feet NG = .18 million barrels oil equivalent  
1 million metric tons LNG = 1.38 billion cubic meters NG 
1 million metric tons LNG = 48.7 billion cubic feet NG 
1 million metric tons LNG = 1.23 million metric tons oil equivalent 
1 million metric tons LNG = 52 trillion Btus 
1 million metric tons LNG = 8.68 million barrels oil equivalent 
1 million metric tons oil equivalent = 1.111 billion cubic meters NG 
1 million metric tons oil equivalent = 39.2 billion cubic feet NG 
1 million metric tons oil equivalent = .805 million tons LNG 
1 million metric tons oil equivalent = 40.4 trillion Btus 
1 million metric tons oil equivalent = 7.33 million barrels oil equivalent 
1 million barrels oil equivalent = .16 billion cubic meters NG 
1 million barrels oil equivalent = 5.61 billion cubic feet NG 
1 million barrels oil equivalent = .14 million tons oil equivalent 
1 million barrels oil equivalent = .12 million metric tons of LNG 
1 million barrels oil equivalent = 5.8 trillion Btus 
1 trillion Btus = .028 billion cubic meters NG 
1 trillion Btus = .98 billion cubic feet NG 
1 trillion Btus = .025 million metric tons oil equivalent 
1 trillion Btus = .02 million metric tons LNG 
1 trillion Btus = .17 million barrels oil equivalent1 short ton = 53,682.56 cubic feet 
1 long ton = 60,124.467 cubic feet 
1 cubic foot = .028317 cubic meters 
1 cubic meter – dry = 36,409 Btu 

https://www.extension.iastate.edu/agdm/wholefarm/pdf/c6-89.pdf
https://www.extension.iastate.edu/agdm/wdfirst.html
https://www.extension.iastate.edu/agdm/wdmeasures.html
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1 cubic meter – dry = 38.140 megajoules  
1 cubic meter = 35.314 cubic feet

Coal measurements and conversions
1 pound = 10,377 Btu 
1 pound of coal = 10.948 megajoules 
1 short ton (2,000 lbs.) of coal = 20,754,000 Btu 
1 short ton = 21,897 megajoules 
1 short ton = .907 metric tons 
1 metric ton = 22,877,388 Btu 
1 metric ton = 24,137 megajoules 
1 metric ton = 1.102 short tons 
1 barrel oil equivalent = approximately .20 metric tons of hard coal 
1 barrel oil equivalent = approximately .41 metric tons of lignite coal 
1 metric ton oil equivalent = approximately 1.5  
metric tons of hard coal 
1 metric ton oil equivalent = approximately 3 metrics tons of lignite coal 
1 metric ton hard coal = approximately 5 barrels oil equivalent 
1 metric ton hard coal = approximately .67 metric tons of oil equivalent 
1 metric ton lignite coal = approximately 2.5 barrels oil equivalent 
1 metric ton lignite coal = approximately .33 metric tons of oil equivalent

* Energy contents are expressed as either High (gross) Heating Value (HHV) or Lower (net) Heating Value (LHV).  LHV is
closest to the actual energy yield in most cases. HHV (including condensation of combustion products) is greater by
between 5% (in the case of coal) and 10% (for natural gas), depending mainly on the hydrogen content of the fuel. For
most biomass feed­stocks this difference appears to be 6­7%. The appropriateness of using LHV or HHV when comparing
fuels, calculating thermal efficiencies, etc. really depends upon the application. For stationary combustion where exhaust
gases are cooled before discharging (e.g. power stations), HHV is more appropriate. Where no attempt is made to extract
useful work from hot exhaust gases (e.g. motor vehicles), the LHV is more suitable. In practice, many European
publications report LHV, whereas North American publications use HHV (Source: Bioenergy Feedstock Network ­­
https://bioenergy.ornl.gov/)
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BP Conversion Factors: http://www.bp.com/conversionfactors.jsp 
ConvertIt: http://www.convertit.com/Go/ConvertIt/Measurement/Converter.ASP  
Energy Information Administration: http://www.eia.doe.gov/ 
Energy Information Administration ­ Energy Kids Page: http://tonto.eia.doe.gov/kids/energy.cfm?
page=about_energy_conversion_calculator­basics 
Iowa Energy Center, Iowa State University: http://www.energy.iastate.edu/ 
Wikipedia: http://en.wikipedia.org/wiki/Conversion_of_units
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After a year of planning, Coos Bay has new marine 

patrol boat dock 
By KCBY  

Wednesday, March 16th 2016 

 
The recently completed Coos County Marine Patrol dock near Roseburg's (formerly Roseburg Forest Products) 

Jordan Cove property. (March 8, 2016) 

 

COOS BAY, Ore. -- After a year of planning the Coos County Sheriff's Office now has a marine patrol boat 

dock in Coos Bay. 

Roseburg Forest Products helped with building and financing the new dock on the North Spit. 

Sheriff's deputies now have better access to the lower bay, where water rescues happen every summer. 

"For the Sheriff's marine division to have a presence out there, they would have to go all the way out to 

Coquille, get their boat, bring it all the way back out here to the North Spit, launch it and by the time they get 

ready to get on the water, it's usually too late," says Richard Dybevik with Roseburg Forest Products. "Now 

they'll have the ability to have a vessel on location in the lower bay. So it's more of a rescue rather than a 

collection." 

Sheriff Craig Zanni says they also plan to use the dock for new kinds of training. 

"We're going to be upgrading the training for all our deputies in boat handling. If LNG comes, there's going to 

be requirements for us to be able to respond in the bay and it requires better than just being a boat operator, but 

operating amongst other boats and doing some routine inspections and those types of things." 

Dybevik says the lower bay is always crowded with boats during the summer. 

He says he's as counted as many as 100 boats in that area at one time. 

http://kcby.com/news/local/after-a-year-of-planning-coos-bay-has-new-marine-patrol-boat-dock
http://kcby.com/news/local/roseburg-company-helps-fund-new-coos-county-marine-patrol-dock-in-jordan-cove


 

 

 

Exhibit  K 



1 
 

http://www.dailymail.co.uk/sciencetech/article-1229857/How-16-ships-create-pollution-cars-

world.html  

How 16 ships create as much pollution as all the cars in the 

world 
By Fred Pearce  

21 November 2009 

 

Last week it was revealed that 54 oil tankers are anchored off the coast of Britain, refusing to unload their 

fuel until prices have risen. 

 

But that is not the only scandal in the shipping world. Today award-winning science writer Fred Pearce – 

environmental consultant to New Scientist and author of Confessions Of An Eco Sinner – reveals that the 

super-ships that keep the West in everything from Christmas gifts to computers pump out killer chemicals 

linked to thousands of deaths because of the filthy fuel they use.  

 

We've all noticed it. The filthy black smoke kicked out by funnels on cross-Channel ferries, cruise liners, 

container ships, oil tankers and even tugboats.  

 

It looks foul, and leaves a brown haze across ports and shipping lanes. But what hasn’t been clear until 

now is that it is also a major killer, probably causing thousands of deaths in Britain alone. 

 

As ships get bigger, the pollution is getting worse. The most staggering statistic of all is that just 16 of the 

world’s largest ships can produce as much lung-clogging sulphur pollution as all the world’s cars.  

 

Because of their colossal engines, each as heavy as a small ship, these super-vessels use as much fuel as 

small power stations.  

 

But, unlike power stations or cars, they can burn the cheapest, filthiest, high-sulphur fuel: the thick 

residues left behind in refineries after the lighter liquids have been taken. The stuff nobody on land is 

allowed to use. 

 

Thanks to decisions taken in London by the body that polices world shipping, this pollution could kill as 

many as a million more people in the coming decade – even though a simple change in the rules could 

stop it. 

 

There are now an estimated 100,000 ships on the seas, and the fleet is growing fast as goods are ferried in 

vast quantities from Asian industrial powerhouses to consumers in Europe and North America.  

 

The recession has barely dented the trade. This Christmas, most of our presents will have come by super-

ship from the Far East; ships such as the Emma Maersk and her seven sisters Evelyn, Eugen, Estelle, 

Ebba, Eleonora, Elly and Edith Maersk.  

 

Each is a quarter of a mile long and can carry up to 14,000 full-size containers on their regular routes 

from China to Europe.  

http://www.dailymail.co.uk/sciencetech/article-1229857/How-16-ships-create-pollution-cars-world.html
http://www.dailymail.co.uk/sciencetech/article-1229857/How-16-ships-create-pollution-cars-world.html
http://www.dailymail.co.uk/home/search.html?s=&authornamef=Fred+Pearce


2 
 

 
Waiting game: Tankers moored off Devon waiting for oil prices to rise even further 

 

Emma – dubbed SS Santa by the media – brought Christmas presents to Europe in October and is now en 

route from Algeciras in Spain to Yantian in southern China, carrying containers full of our waste paper, 

plastic and electronics for recycling. 

 

But it burns marine heavy fuel, or ‘bunker fuel’, which leaves behind a trail of potentially lethal 

chemicals: sulphur and smoke that have been linked to breathing problems, inflammation, cancer and 

heart disease. 

 

James Corbett, of the University of Delaware, is an authority on ship emissions. He calculates a 

worldwide death toll of about 64,000 a year, of which 27,000 are in Europe. Britain is one of the worst-hit 

countries, with about 2,000 deaths from funnel fumes. Corbett predicts the global figure will rise to 

87,000 deaths a year by 2012.  

 

Part of the blame for this international scandal lies close to home.  

 

In London, on the south bank of the Thames looking across at the Houses of Parliament, is the 

International Maritime Organisation, the UN body that polices the world’s shipping.  

 

For decades, the IMO has rebuffed calls to clean up ship pollution. As a result, while it has long since 

been illegal to belch black, sulphur-laden smoke from power-station chimneys or lorry exhausts, shipping 

has kept its licence to pollute. 

 

For 31 years, the IMO has operated a policy agreed by the 169 governments that make up the organisation 

which allows most ships to burn bunker fuel.   

 

Christian Eyde Moller, boss of the DK shipping company in Rotterdam, recently described this as ‘just 

waste oil, basically what is left over after all the cleaner fuels have been extracted from crude oil. It’s tar, 

the same as asphalt. It’s the cheapest and dirtiest fuel in the world’. 

 

Bunker fuel is also thick with sulphur. IMO rules allow ships to burn fuel containing up to 4.5 per cent 

sulphur. That is 4,500 times more than is allowed in car fuel in the European Union. The sulphur comes 

out of ship funnels as tiny particles, and it is these that get deep into lungs.  
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Thanks to the IMO’s rules, the largest ships can each emit as much as 5,000 tons of sulphur in a year – the 

same as 50million typical cars, each emitting an average of 100 grams of sulphur a year.  

 

With an estimated 800million cars driving around the planet, that means 16 super-ships can emit as much 

sulphur as the world fleet of cars. 

 

 

 

A year ago, the IMO belatedly decided to clean up its act. It said shipping fuel should not contain more 

than 3.5 per cent sulphur by 2012 and eventually must come down to 0.5 per cent. This lower figure could 

halve the deaths, says Corbett.  

 

It should not be hard to do. There is no reason ship engines cannot run on clean fuel, like cars. But, away 

from a handful of low-sulphur zones, including the English Channel and North Sea, the IMO gave 

shipping lines a staggering 12 years to make the switch. And, even then, it will depend on a final 

‘feasibility review’ in 2018.  

 

In the meantime, according to Corbett’s figures, nearly one million more people will die.  

 

Smoke and sulphur are not the only threats from ships’ funnels. Every year they are also belching out 

almost one billion tons of carbon dioxide. Ships are as big a contributor to global warming as aircraft – 

but have had much less attention from environmentalists. 

 

Both international shipping and aviation are exempt from the Kyoto Protocol rules on cutting carbon 

emissions. But green pressure is having its effect on airlines. Ahead of next month’s Copenhagen climate 

talks, airlines have promised to cut emissions by 50 per cent by 2050.  

 

But shipping companies are keeping their heads down. A meeting of the IMO in July threw out proposals 

from the British Chamber of Shipping, among others, to set up a carbon-trading scheme to encourage 

emissions reductions.  

 

Amazingly, they pleaded poverty. Two-thirds of the world’s ships are registered in developing countries 

such as Panama. These are just flags of convenience, to evade tougher rules on safety and pay for sailors.  

 

But at the IMO, governments successfully argued that ships from developing countries should not have to 

cut carbon emissions. IMO secretary-general Efthimios Mitropoulos insisted: ‘We are heavily and 

consistently engaged in the fight to protect and preserve our environment.’ Yet without limits, carbon 

emissions from shipping could triple by 2050. 

 

http://i.dailymail.co.uk/i/pix/2009/11/21/article-1229857-074F8F57000005DC-715_468x186_popup.jpg
http://i.dailymail.co.uk/i/pix/2009/11/21/article-1229857-074F8F57000005DC-715_468x186_popup.jpg
http://i.dailymail.co.uk/i/pix/2009/11/21/article-1229857-074F8F57000005DC-715_468x186_popup.jpg
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The failure brought calls for the IMO to be stripped of its powers to control the world’s ships. Colin 

Whybrow, of Greenwave, a British charity set up to campaign for cleaner shipping, says: ‘The IMO is 

drinking in the last-chance saloon.’ 

 

Burning low-sulphur fuel won’t cut carbon emissions from ships. But there are other ways. More efficient 

engines could reduce emissions by 30 per cent, according to British marine consultant Robin Meech.  

 

Cutting speed could reduce emissions by as much again. And there are even wackier ways, such as 

putting up giant kites to harness the wind as in the days of sailing ships. 

 

However you look at it, the super-ships are rogues on the high seas, operating under pollution standards 

long since banished on land; warming the planet and killing its inhabitants. Santa’s sleigh, they are not.  

 

 Robert Pedersen, of Maersk, said: ‘The sulphur content varies according to where you get your 

fuel. Our average sulphur content is, I believe, 2.5 per cent. It’s rather rare you get anything close 

to 4.5 per cent.’ He added that ‘the sulphur issue is one for the whole industry’ and that there 

would be a ‘huge cost implication’ to switch to cleaner fuel. 
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