SOURCES, NOTES AND CALCULATIONS
Volume II: No Good Alternative

Note: First-time full citations are not repeated from Volume I.

What Should Be Measured?
Epigraph: “. . . wherefore the best means that I could i magine . . .”—Paul Salzman, ed., An Anthology of Elizabethan Prose Fiction (New York: Oxford University Press, 1987; pub. 1594), p. 214.
Footnote on coal a sh—Information from Scientific American, at http://w ww
.scientificamerican.com/article/coal-ash‑is‑more-radi . . . , downloaded for WTV
by Laura Michele Diener, September 2016 (Mara Hvistendahl, “Energy: Coal
Ash Is More Radioactive Than Nuclear Waste,” 11‑pp. typescript), pp. 2 –4.
Same footnote: “A trivial 19 microsieverts per year . . .”—Calculated from
1.9 mrem, @ 1 mrem = 10 microSv.
Same footnote: “0.53 percent of the natural background dose”—Calculated
from 100 × [1.9 mrem / 160 mrem “annual ‘background radiation’ ”].
“It’s easy enough to drive out to the country . . .”—The Wall Street Journal, Saturday/Sunday, December 5–6, 2015, p. A11 (“Opinion” sec., “Cross Country”
by Blake Hurst: “How Wind Farms Blow Away Rights on Real Farms”).

About Permissible Limits
Epigraph: “For every human presupposition . . .”—Montaigne, p. 404 (“Apology
for Raymond Sebond,” 1575–80).
“based on the fact that the content of Cs‑137 and Sr‑90 in food . . .”—Ministry
of Health of Ukraine, p. 2‑13.

COA L
Coal Ideology
“The lowest cost, most dependable f orm . . .” + “a basic feedstock of our nation’s
1
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chemical industry” + “Coal mining is the tie that binds our generation . . .”—
Coal Facts: A Publication of the West Virginia Coal Association, 2013 [Charleston], p. 3 (Bill Raney, “From the President’s desk: The State of Coal”). [This
publication henceforth cited: “Coal Facts 2013.”]
“Coal is our most abundant fossil fuel source”—Olah, Goeppert and Prakash,
p. 32.
“Coal has also contributed to the steady, longterm p rogress . . .”—National Coal
Association: Facts About Coal, 1993 (Washington, D.C.: National Coal Association, 1993), p. 3 (Michael K. Reilly, Chairman, July 1993). [Henceforth cited:
“National Coal Association.”]
“A secure domestic fuel . . .”—Ibid., p. 5.
“The energy density of coal . . .”—Sieferle, p. 204.
“Renewable fuel sources . . . cannot do what coal does . . .” + + “One of West
Virginia’s leading i ndustries . . .” “Our role is critically i mportant . . .” + “the ‘War
on Coal’ is real”—Coal Facts 2013, p. 4 (Chris Hamilton, Sr. V. P., “As Goes Coal
So Goes West Virginia”).
“Kentucky’s elk are all but p arked . . .”—Coal Valley News, Wednesday, November
12, 2014, p. 3B (Rob Fala, “Rabbit, trapping seasons underway,” cont’d from p. 1B).
The “West Virginia Coal Tree”—Coal Facts 2013, p. 26. According to the
National Coal Association (pp. 56–57), coal byproducts include linoleum, creosote, phenol [employed in detergents, perfumes, flavorings and others], benzene,
naphthalene [for mothballs], toluene [in aspirin and saccharin], ammonium nitrate and sulfur.
“There is a similar tree for p etroleum . . .”—James E. Duffy and Howard Bud
Smith, Auto Fuel Systems (South Holland, Illinois: The G
 oodheart-Wilcox
Company, Inc., 1987), p. 61, Figure 4‑1 (by Ethyl Corp. and Gulf Oil Corp.)
Coal mine microbes might “help fight disease”—Coal Valley News, Wednesday,
January 1, 2014, p. A1 (unattributed, “Researchers hopeful mines will help develop new drugs”).
“Provides small businesses and seniors on fixed incomes . . .”—Coal Valley News,
Wednesday, May 6, 2015, p. 4A (“Their View,” Josh Nelson, “Continuing to fight
for coal”).
“We are the Saudi Arabia of A
 merica . . .”—Coal Valley News, Wednesday, August
5, 2015, p. 3B (staff and wire reports, “West Virginia Coal Forum in Bluefield”).
“From my p oint . . . the coal [is] very important in C
 hina . . .”—Mr. Zhang Wen,
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interviewed in the Chinese barracks of the Barapukuria Coal Mine Company
Ltd., Bangladesh, May 2015.
“This is black gold money . . .” + “There’s no substitute for coal in B
 angladesh . . .”—
Mr. Rabiul Islam Rabi, President of the Barapukuria Workers’ Union, interviewed at the union hall in Barapukuria, May 2015.
“The one saving grace for coal . . .”—Chris Faulkner, pp. 31–32.
“Coal matters . . .” + “Keep WV a live . . .” + “YES COAL” + “America runs on
coal”—Banner, message on storefront, message on car and fire department sign
display at West Virginia Coal Festival, June 2013, June 2014. According to
Michael K. Reilly, Chairman of the National Coal Association (1993), “It would
take almost 4 billion barrels of oil or 19.8 trillion feet of natural gas to replace
the coal that is mined in this country each year” (p. 3).
“We support the veterans . . .”—Painted on American Legion building,
Williamson, West Virginia, 2014.
“Remember—Coal is West Virginia!”—West Virginia Coal Association, Coalition for Mountaintop Mining and Friends of Coal, Mountaintop Mining: Protecting Our Past, Providing for Our Present, Fueling Our Future (40‑pp. newspaper-like
periodical, Charleston, July 2009), p. 12 (“Friends of Coal: Providing Support for
our Energy Industry”). [Henceforth cited: “Mountaintop Mining.”]
“Proud To Be A Coal Miner”—In display inside restaurant, Northfork, WV,
2014.
“As sources of energy, oil and gas are b etter . . .”—Unnamed administrator of
Barapukuria Coal Mine Company Ltd., interviewed just outside the plant,
May 2015.
“There’s no alternative to c oal . . .”—A security guard named Mr. Islam, interviewed on same day, inside the premises.
In McDowell County “you’re either a coal miner . . .”—Robin (Charleston waitress, interviewed June 2014).
“Coal is the answer for powering A
 merica . . .”—Mountaintop Mining, p. 13 (Joy
Mining Machinery, Pennsylvania).
“We Salute the Coal I ndustry . . .”—The Welch News, Volume 90, Number 033,
Friday Evening, March 28, 2014, Special Coal Edition, Section C, p. 7C, advertisement from James A. Redding Company.
“When America runs out of oil . . .”—Mountaintop Mining, p. 4 (Alliance Resource Partners, L.P.)
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“Coal is expected to play a major role in addressing some of India’s energy challenges”—Australian Government: India, 2015, p. 18.
“The role of coal, and especially of black c oal . . .”—Long-Term Energy Resources,
pp. 289–90 (Dr. Ing. Zymunt Falecki, Scientific and Development Centre for
Energy Problems, Katowice, Poland, “Poland’s Energy Resources with Special
Reference to Black Coal”).
“Harnessing Bangladesh’s natural gas reserves . . .”—https://wikileaks.org
/plusd/cables/09DHAKA741_a.html, accessed for WTV by Jordan Rothacker,
February 2016. Cable: 09DHAKA741_a . 2009 July 29, 09:00 (Wednesday).
Original classification: CONFIDENTIAL. Classified By: Ambassador James
Moriarty, Reasons 1.4(b), (d). Part 7. (C). Out of kindness, I have removed the
Ambassador’s comma between “region” and “could.” [This document henceforth
cited: “Moriarty cable, 2009 July 29.”]
“Coal put ‘great’ into Great Britain . . .”—The New York Times, Sunday, November 1, 2015, p. 8 (“International” sec., Stephen Castle (“Lights Out in Britain for
the Coal Industry: Last Deep Mine to Close for Good”).
“Coal lights our nights . . .”—Harold S. Sharp, comp., Advertising Slogans of
America (Metuchen, New Jersey: Scarecrow Press, 1984), p. 91 (no date).
“Coal, the overwhelming energy c hoice . . .”—Mountaintop Mining, p. 23 (“West
Virginia Coal Association”).
“Coal is not a f our-letter word”—Coal Valley News, Wednesday, August 5, 2015,
p. 3B (staff and wire reports, “West Virginia Coal Forum in Bluefield”).
“As a governor, I never shall apologize . . .”—Cecil H. Underwood: “I have received criticism from some coal critics . . .”—State Papers and Public Addresses of
Cecil H. Underwood, Thirty-second Governor of the State of West Virginia,
1997–2001, ed. Cecil H. Underwood (no place of publication or date, but state
seal appears on title page), p. 583 (Coalfield Justice Rally, State Capitol, March
12, 1999). [Henceforth cited: “Underwood.”]
“Coal is under a ttack . . .”—Underwood, p. 585 (Coal Miners’ Memorial Rally,
State Capitol, April 2, 1999).
“What would you call a radical organization . . . ?”—Advertisement in USA
Today, Tuesday, June 3, 2014, p. 7A (“Find out the risks of failed energy policy
at: EPAFACTS.com. Paid for by the Environmental Policy Alliance”).
“For every one mining job lost . . .”—Coal Valley News, Wednesday, May 13,
2015, p. 6A (“Local” sec., staff report, “Attorney general goes to Washington”).
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“For each job in the coal industry, an additional seven jobs are created . . .”—
National Coal Association, p. 6.
“As a coal miner with over four y ears . . .”—Coal Valley News, Wednesday, January 21, 2015, p. 1A (Fred Pace, “Josh Nelson prepares for second term”).
“Promoting the idea that oil and gas was better for the climate than c oal . . .”—
Financial Times, Europe edition, Saturday 28 March/Sunday 29 March 2015,
p. 9 (James W
 ilson—London, “BHP chief takes aim at oil and gas emissions
claims”). The person quoted is Andres Mackenzie, chief executive of BHP Billton. “BHP produces oil and gas as well as coal. The A nglo-Australian group is
the world’s most valuable listed mining group.”
“I am for one thing . . .”—Coal Valley News, Wednesday, March 18, 2015, p. 4
(“Their View”: Roger Horton, “West Virginia coal miners don’t need fake friends”).

About Coal
Epigraph—Ellis and Rumely, p. 12.
“proved . . . reserves . . . sufficient to meet 153 years of global production”—BP
Statistical Review of World Energy, June 2017, 66th edition, p. 36 (“Coal. Total proved reserves at end 2016”).
Coal’s 2014 percentage of TPES and global CO2 emissions—OECD/IEA,
2016, p. 11.
“Examining CO2 emissions in 2 009 . . .”—Coal Information 2012, pp. II.3–4.
Both occurrences of “gigatons” were “Gt” in the original.
Footnote: “For it must be admitted that a man buried under a mountain . . .”—
Upton Sinclair, King Coal (New York: The Macmillan Co., 1917), p. 61.
Mining, cleaning and storing c oal—Kroschwitz and H
 owe-Grant, vol. 6 (“C2‑chlorocarbons” to “Combustion Technology”) pp. 465–68, 473 (“coal”).
Coal Types, Simplified
Here I have followed the classification in Coal Information 2012, p. I.36. “Low-
volatile bituminous” is referred to by this publication by the vague “other bituminous.” Unless otherwise stated, all HHVs computed by WTV from gross
calorific values in kcal/kg, @ 1 kcal/kg = 1.7987961584 BTUs/lb. Pennsylvania
anthracite, West Virginia low-volatile bituminous, Colorado subbituminous,
Barapukuria HHV from the table of Calorific Efficiencies beginning on I:208
(these are cited in their respective places).
The Pennsylvanian, Peruvian and Vietnamese anthracites, the Taiwanese and
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Hungarian bituminous coals, the Kyrgyzstani and Nigerian subbituminous
specimens, the Pliocene-era lignites from A fghanistan and Greece—From
WoCQI, 2006, all converted by WTV from MJ/kg.
“Methane emissions are normally a function of coal rank . . .”—EPA, 2016,
p. 159. “Methane” was actually “CH4” in the original.

About Coal (continued)
“If its energy could all be utilized . . .”—Ellis and Rumely, p. 72.
“Almost all of New Mexico’s electrical production emissions came from coal in
2000”—Information from Ross & Associates, 2009, p. 7.
Amounts of coal tar derivatives derived from a ton of soft coal + “It would be
hard to exaggerate the importance to the chemical i ndustry . . .”—Morrison and
Boyd, p. 373.
Benzene, “which we once had to extract from whale oil,” and some of its u ses—
Information from Britannica, 15th ed., Micropaedia, vol. 1, p. 988 (“benzene”).
Xylenes: “starting materials . . .”—Metcalfe, Williams and Castka, p. 355.
Benzene: “a strong, yet fairly pleasant aromatic odor”—Metcalfe, Williams and
Castka, p. 354.
“the benzene that came out of a single fracked w
 ell . . .”—Food & Water Watch
brochure, 2011, p. 3 (quoting the Environmental Working Group, January 2010).
Creation of racing fuel from benzene; improved octane ratings from the s ame—
Duffy and Smith, p. 81.
“ ‘Slow knock-down, sure kill’ . . .”—Chemtech IV: Fourth Volume of Manual of
Chemical Technology: Synthetic Organic Products (Madras: Chemical Engineering Education Development Centre, Indian Institute of Technology, 1979), ch. 9
(R. B. Mitra and S. Ghosh, National Chemicals Laboratory, Poona, “Pesticides”),
p. 9. [This source henceforth cited: Chemtech IV.] Re: DDT: “As a single insecticide it occupies first place and has the largest production in the world” (loc.
cit.). To make it, benzene was combined with chlorine to make chlorobenzene.
For proportions and concentrations of ingredients, see p. 9.20.
“A byproduct of coking was ammonium s ulfate . . .”—Kroschwitz and H
 owe-
Grant, vol. 6, p. 453: All American ammonium sulfate was “by‑product material”
from “acid scrubbing of coke ovens,” from “spent sulfuric acid” or from “production of synthetic fiber intermediates.”
Acetylene as feedstock for rubber (and acetic acid and synthetic rubber)—
Morrison and Boyd, p. 240.
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“the alkyne of chief industrial importance” + “obtained by a few steps . . .”—
Ibid., p. 239.
Methanol as one of “the 12 most commonly used air toxics” from fracking
(which the original calls “unconventional oil development) . . .”—Sierra Club
California, “Fracking’s Human Health Impacts” (undated leaflet ca. 2013–15;
collected 2015 or 2016). [Henceforth cited: “Sierra Club leaflet, ca. 2013–15.”]
“Methanol is a colorless liquid . . .”—Metcalfe, Williams and Castka, p. 364.
Footnote: “In almost all countries heavy taxes are levied . . .”—Britannica, 11th
ed., vol. I (A to ANDROPHAGI), p. 526 (“alcohol”).
Facts on f ormaldehyde—Metcalfe, Williams and Castka, p. 367.
Methanol for antifreeze and s hellac—John R. Lewis, p. 191.
Other facts on methanol—Kroschwitz and Howe-Grant, vol. 10 (“Explosives
and Propellants” to “Flame Retardants for Textiles”), pp. 335, 337–38 (“feedstocks [coal chemicals]”).
Footnote (and following main text): Methanol as an auto f uel—Frank N. Magill, ed., Magill’s Survey of Science, vol. 1 (Pasadena, California: Salem Press,
Applied Science ser., 1993), p. 227 (“Automotive Emission Control”).
Same footnote: Manufacture of methanol from oil shale or tar sands—Duffy
and Smith, p. 81.
Doings of Eastman Kodak, Sasol and DGC—Kroschwitz and H
 owe-Grant, vol.
10, pp. 340, 345 (“feedstocks [coal chemicals]”).
Nylons, weed killers, perfumes, medicines and rocket fuels from coal tar—Ibid.,
p. 330. These products came from “synthesis gas,” which was created from, in
declining order of frequency, “steam reforming of natural gas and naphtha” or
“partial oxidation of heavy oil and petroleum coke” or “coal gasification.”
Footnote on a cetaminophen—Information from the same source, vol. 19,
pp. 614–15 (“polyesters, thermoplastic”); vol. 17 (“nickel and nickel alloys” to
“paint”), p. 133 (“nitrobenzene and nitrotoluenes”). Nitrobenzene’s older name
is oil of mirbane, which makes it sound like a magic poison from The Lord of the
Rings.
“The single largest end use for coal in recent y ears . . .”—Long-Term Energy Resources, p. xliv (introduction).
Increase in coal emissions, 1971–2009—Coal Information 2012, p. II.15: “Over
this same 39 year period, coal-related emissions increased by 140% from 5.2 Gt
in 1971 to 8.3 Gt in 1990 and 12.5 Gt in 2009.”
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“Coal consumption for electricity generation . . .”—Ibid., II.16 (“gigatons” were
“Gt” in the original). China “became the largest coal-importing country in 2011”
(p. II.5).
“Burning coal is a primary source of sulfur gas . . .”—Ward, p. 3198.

About Sulfur
Epigraph: “And now, once again . . .”—Mary Shelley, Frankenstein (New York:
Magnum Easy Eye Books / Lancer Books, 1968; orig. pub. [without this intro.]
1818), p. 13.
“Regarded by the a lchemists . . .”—Britannica, 11th ed., vol. XXVI (SUBMARINE MINES to T
 OM-TOM), p. 61 (“sulphur”).
“pollutants such as . . . volatile organic c ompounds . . .”—IPCC, 2013, p. 127.
The tale of sulfur and climate change—Ward, pp. 3196, 3188, 3190, 3201. A
deficit of the stuff would bring about drought because “these [sulfate] particles
help cause rain through condensation” (p. 3200).
Footnote: “is the principal reason people can’t see great distances in the eastern
United States . . .”—Barbara Freese, Coal: A Human History (New York: Penguin, 2004; orig. ed. 2003), p. 171.
Efficacy of hydroxyl radicals on hydrofluroethers—Young et al., pp. 2 242–4 4.
Effect of hydroxyl radical on methane—“Methane is primarily removed from the
atmosphere through a reaction with the hydroxyl radical (OH) and is ultimately
converted to CO2 . . . Increasing emissions of CH4 reduce the concentration of OH,
a feedback that increases the atmospheric lifetime of CH4.” (EPA, 2016, p. 55).
Re: hydroxyl radical, here is another discouraging snippet (EPA, 2016, p. 2‑33):
An “example of indirect greenhouse gas formation into greenhouse gases is CO’s
interaction with the hydroxyl radical—the major atmospheric sink for CH4
emissions—to form CO2. Therefore, increased atmospheric concentrations of
CO limit the number of hydroxyl molecules (OH) available to destroy CH4.
Continuation of the sulfuric tale—Ward, pp. 3192 (“All three oxidants are
highly reactive . . .”), 3199.
Sicilian refining of sulfur—Britannica, same entry, p. 61.
Sulfur “of prime importance to the fertilizer industry”—K roschwitz and H
 owe-
Grant, vol. 23 (“Sugar” to “Thin Films”), p. 232 (“sulfur compounds”). [Cf.
p. 396, in 1994, more than 70% of American sulfuric acid was used to make
phosphate fertilizer]. In its own right, sulfur was the fourth most important
fertilizer; it also “breaks down phosphate rock” into phosphate fertilizer (p. 259).
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Drawbacks of sulfur dioxide in refrigerators—Baumeister and Marks, p. 18‑4
(Harold M. Hendrickson, “Mechanical Refrigeration”).
Sulfur dioxide as a preservative—Emsley, loc. cit.
Sulfuric acid: that “colorless, viscuous liquid”—Kroschwitz and Howe-Grant,
same vol., p. 363 (“sulfuric acid and sulfur trioxide”).
“perhaps the most important of all c hemicals . . .” + early uses of sulfuric a cid—
Same vol. of Britannica, pp. 6 5–66 (“sulphuric acid, or oil of vitriol”). In the
mid-1990s it was still “by far the l argest-volume chemical commodity produced”
(Kroschwitz and Howe-Grant, loc. cit.).
All citations and information, from “Where spent acid is u sed . . .” though “The
largest sulfur burning plants as of the m
 id-1990s . . .”—Kroschwitz and H
 owe-
Grant, same vol., pp. 363–64, 377–79. Sulfuric acid could also be made from
hydrogen sulfide or from elemental sulfur; in these cases the h
 igh-energy heating
step was unnecessary.
Sulfuric acid’s utility in producing papers, paints, detergents, rayon, phosphate
fertilizers—Information from Emsley, p. 414.
Footnote: Words of Torgny Schütt—Long-Term Energy Resources, p. 161 (Torgny Schütt, “Environmental Hazards from Energy Production and Use”).
Climax of the sulfuric tale—Ward, pp. 3195, 3197.
Emissions, 1 990–2005—IPCC, 2013, p. 794, with conversion from Gg by
WTV. According to the EU greenhouse report, 2014, p. xvii, between 1990 and
2012, “in the EU‑28, SO2 emissions decreased by 81%.”
“For every 2,494 pounds of aviation fuel we burned, we offered the atmosphere
a pound of sulfur”—Greenhouse Gas Inventory Germany, 1 990–2007, p. 154:
“Pursuant to measurements carried out in 1998, the sulphur concentration in
[aviation kerosene] fuel is about 210 ppm, i.e. 0.021 mass-percent . . . or 210 mg/
kg . . . Assuming complete combustion, this results in an emission factor of
0.4 g/kg; this is the value that will be used in future.” Since 0.4 g/kg = [0.4 g /
453.5 g per lb] per 2.2 lbs = [1/1,133.75] lb per 2.2. lbs, then the conversion is
1 lb sulfur dioxide released per 2,494.25 lbs combusted aviation fuel.
Sulfur emissions of gasoline and diesel—Greenhouse Gas Inventory Japan, 2015,
Annex 3‑8 (Table A 3‑4: “Sulfur content (by weight) by fuel type”). Gasoline
(2013) was 0.08% sulfur. Diesel was 0.136%.
2014 American SO2 emissions mostly “from coal combustion for electric power
generation and the metals industry”—EPA, 2016, p. 232. According to Kro
schwitz and H
 owe-Grant (same entry, p. 253): “Electric power stations are believed to be the source of 70% of all sulfur dioxide emissions.”
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Same sentence: “just under 10 billion pounds”—The figure on p. 2‑33 was 4,528
kilotons. I presume these are metric since most tables in this document refer to
MMT. Since 1 metric kt = 2,204,600 lbs, the conversion is 9,982,428,800
pounds—just under 10 billion pounds.
Footnote: “A reduction in sulphur dioxide . . .”—IPCC, 2013, p. 684.
“the radiative forcing [global warming] estimates . . .”—EPA, 2016, p. 108.
“the sulfate concentrations reported by some authorities d iffered . . .”—
K roschwitz and Howe-Grant, same vol., p. 309 (“sulfur compounds”): “Sulfur
dioxide occurs in industrial and urban atmospheres at 1 ppb–1 ppm and in remote areas of the earth at 50–120 ppt.”

2: America’s Best Friend
“COAL. It is America’s best friend”—The Welch News, Volume 90, Number 033,
Friday evening, March 28, 2014, Special Coal Edition, 2D (West Virginia Coal
Association Coal Fact [sic], 2013).

“The Only Thing We’ve Ever Had Where You Could
Make a Living”
Pastor Bob B
 levins—Interviewed in his church on Bradshaw Mountain,
June 26, 2014.
“coal-burning plants still generated almost half the power in America”—
Charleston Gazette, May 28, 2014, pp. 1A, 9A (Dylan Lovan, “Ky. plant emblematic of move from coal to gas”): “Coal supplies about 90 percent of the electricity
from Kentucky, and about 40 percent of the nation’s power generation, compared with about 27 percent for natural gas.”

“I’m Not Denying That We Don’t Have a Problem”
Senator Manchin’s “unconscionable,” etc.—The Parthenon (“Marshall University’s Student Newspaper”), Thursday, January 30, 2014, vol. 117, no. 69 [Huntington, West Virginia], p. 1 (Megan Osborne, “Manchin reacts to Tuesday’s
State of the Union address: “ ‘I want him to work with me, not against me.’ ”
“an affable, drawling fi
 gure . . .”—The New Yorker, April 7, 2014, p. 47 (Evan
Osnos, “Letter from West Virginia: Chemical Valley, the coal industry, the politicians, and the big spill”). [Henceforth cited: “Osnos.”]
2014: “American energy consumption had nearly tripled since 1949”—
Information from U.S. Energy Information Administration, “Use of Energy in
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the United S tates—Energy Explained, Your Guide to Understanding Energy”
[2 pp., downloaded by Jordan Rothacker, June 2016, from http://www.eia.gov
/energyexplained/index.cfm?page=us_energy_use].
The m
 iddle-aged woman in front of the John E. Amos Power P
 lant—Interviewed
July 20, 2015.
Comparative Carbon Emissions, Energy Use, Manufacturing Efficiencies
and Attitudes About Industrial Regulation: Japan, Germany and the
United States, ca. 1995–97
Statistics in t able—Information from Journal of Cleaner Production, p. 10,
Table 4 (“Environmental statistics for Japan, Germany and the US”). Per capita
carbon dioxide emissions figures from 1996 (World Bank, 2000); per capita
commercial energy use from 1997 (World Bank, 2000); per capita manufacturing energy use from 1990 (National Academy of Engineering, 1997); per capita
industrial water use from 1998 (World Bank, 2000); per capita municipal waste,
no date given (American Association for the Advancement of Science, 2000).
Per capita commercial energy u se—Converted to this book’s default units,
BTUs, from kg oil equivalents as follows: 1 lb of petroleum oil (60%) at specific
gravity 10 API is 18,540 BTUs, as given on I:215. Therefore, 1 kg = 40,788
BTUs. Then the Japanese figure of 4,084 kg oil equivalents = 166,578,192 BTUs
= 166.58 million BTUs. The German figure of 4,231 kg oil equivalents =
172,574,028 BTUs = 172.57 million BTUs. The American figure of 8,076 kg oil
equivalents = 329,403,888 BTUs = 329.40 million BTUs.
Per capita manufacturing energy u se—Converted to BTUs from gigajoules as
follows: Since 1 J = 0.9478 BTUs, 1 GJ = 947,800,000 BTUs. The German figure of 37 GJ = 35,068,600,000 BTUs = 35.07 billion BTUs. The American figure of 53 GJ = 50,233,400,000 BTUs = 50.23 billion BTUs.
Japanese attitudes—Ibid., pp. 7, 9.
German attitudes—Ibid., pp. 6, 9.
U.S. attitudes—Ibid., pp. 8–10.
The Art of Living Well
“In the United States, ca 600 kg of coke is used . . .”—Kroschwitz and Howe-
Grant, vol. 6, p. 476 (“combustion technology”). In other words, on the average
the Japanese burned nearly 30% less coke than the Americans.
Footnote: “the American steelmaking process required fully twice as much coal
as its Japanese equivalent”—According to the Encyclopaedia Britannica,
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Macropaedia, vol. 4 (Chicago: Encyclopaedia Britannica, Inc., 1976), p. 786
(“coal mining,” Table 3: “Typical Yields of Products from High-Temperature
Carbonization in Ovens”), I see that depending on the amount of volatile matter
in it, 1,000 kilograms of coal will make 620 to 750 kilograms of coke. We already
know from the Kroschwitz and Howe-Grant entry cited immediately above that
on the average, the American steelmaking process requires 1.4 times (600 / 425)
more coke than the Japanese equivalent. Since 1 unit of coal yields an average of
.685 (.620 + .750 / 2) kg of coal, producing 1 unit of coke will require about 1.46
units of coal. Therefore, the American process uses (1.4 × 1.46) = 2.04 times
more coal than the Japanese one.
Mrs. Keiko G
 olden—Phone interview of Friday 16, 2016.
Comparative Use of Coal for Electricity Generation
The chart in the text makes a stark point. Here is more of the narrative:
COMPARATIVE USE OF COAL FOR
ELECTRICITY GENERATION,
2011–15

U.S.A. (ca. 2011)
U.S.A. (2014)
U.S.A. (2015, projected)
West Virginia (ca. 2011)
West Virginia (2015)

“approximately” 40%

39%
36%

98%
95%

Japan figure—Greenhouse Gas Inventory Japan, 2015, p. 3‑4 (Table 3‑3: “Comparison of energy consumption”), sectoral approach, 2013: 5,091 × 1015 J for
“solid fuels,” out of a total of 18,203 × 1015 J. By division I obtain 27.96%.
EU‑15 figure—EU greenhouse report, 2014, p. 133: “Some countries rely more
on coal than on gas. At the EU‑15 level, 46% of the fuel used in energy industries
comes from solid fuels,” which must mean coal.
U.S. figure (ca. 2011)—Coal Facts: A Compilation of the West Virginia Coal Association [31‑pp. booklet] (Charleston, 2012), p. 16. [Henceforth cited: “Coal
Facts 2012.”]
U.S. figure, 2014 (from 2013)—Charleston Gazette, Tuesday, June 3, 2014,
p. 11A (cont’d from p. 1A: Ken Ward Jr., “EPA plans cuts, but coal still in mix:
Proposed carbon emissions reduction aims to head off catastrophe”).
Footnote to same: American BTUs from fossil fuels, 2 014—EPA 2016, p. 210:
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“In 2014, approximately 82 percent of the energy consumed in the United States
(on a Btu basis) was produced through the combustion of fossil fuels.”
U.S. 2015 projection—Charleston Gazette, Tuesday, July 14, 2015, p. 6A (Tom
Murphy, AP, “Natural gas surpasses coal as biggest U.S. energy source”).
West Virginia figure (ca. 2011)—Coal Facts 2012, p. 16.
West Virginia figure (from 2015)—Charleston Gazette, Monday, April 13, 2015,
p. 11A (David Gutman, “Coal job losses offset everywhere: Gas, wind, solar industries make employment gains, but not in W.Va.” cont’d from p. 1A).

“I’m Not Denying That We Don’t Have a Problem” (continued)
“the most deadly US mining disaster in 40 years”—Governor’s Independent
Investigation Panel (J. Davitt McAteer and associates), Report to the Governor:
Upper Big Branch: The April 5, 2010, explosion: a failure of basic coal mine safety
practices (May 2011), p. 16. [Henceforth cited: “Upper Big Branch report.”]
Footnote: “Japan has 40 GW of coal-fired capacity . . .”—Coal Information 2012,
p. II.28.
Upper Big Branch’s “Eagle Seam coal being of the highest quality ‘metallurgical’
type”—Information from Peter A. Galuszka, Thunder on the Mountain: Death
at Massey and the Dirty Secrets Behind Big Coal (New York: St. Martin’s Press,
2012), pp. 8–9.
Penalties against UBB superintendent, security chief, subsidiary President and
assistant foreman—Charleston Daily Mail, April 18 2013, p. unknown, from
AP (“Former Upper Big Branch foreman surrenders license”).
“Really send chills up peoples’ spines”—Herald-Dispatch [Huntington, West Virginia], Sunday, April 5, 2015, p. 4A, cont’d from 1A (Dylan Lovan and John Raby,
AP, “Upper Big Branch Mine Blast: Five Years Later: Explosion risks persist at
coal mines”), quoting Celeste Monforton, “former MSHA official and a member
of a special investigative panel that compiled a report on” UBB for the governor.
“often obliged to separate fragments of clothing . . .”—Thoreau, A Week . . . ,
p. 854 (Cape Cod, this chapter of which was written ca. 1855).
West Virginia: “the highest rates of fatal accidents and injuries in the country”—
Upper Big Branch report, p. 18.
Description of the Jed Mine explosion—William R. “Bill” Archer, Legendary
Locals of McDowell County (Charleston, South Carolina: Arcadia Publishing,
Legendary Locals ser., 2013), p. 9.
Footnote on coal dust and sugar as “commodities useful for making improvised
explosives”—Headquarters, Department of the Army, Department of the Army
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Field Manual FM 5025: Explosives and Demolitions (Washington, D.C.: United
States Army War Office, 26 May 1967), p. 175.
Coal disasters in McDowell County: Algoma Mine (1902), 17 killed; Lick
Branch (1908), 49; Second Lick Branch (1909), 56; Bottom Creek (1911), 14; Jed
(1912), 81; Yukon (1917), 18; Second Yukon (1924), 24; Yukon (1928), 17; Bartley (1940), 91; Havaco (1946), 15; Bishop (1957), 37; Second Bishop (1958), 22—
Ibid., p. 124.
“more than 100,000 American coal miners were killed on the job in the 20th
century”—Information from Charleston Gazette, Wednesday, July 23, 2014,
p. 4A (Op‑ed by James Oxendale (“members of his family have worked in the
mines since the 19th century”), “Coalfield residents deserve better”).
The failure of Pittston Coal’s dams—Galuszka, pp. 1 44–45.
Footnote—Coal Valley News [Madison, West Virginia], Wednesday, Febru
ary 26, 2014, p. B5 (Erman Moore, “Man recalls Buffalo Creek flood”). The man
seems to be Mr. Moore himself.
The retired mining inspector, referring to Buffalo Creek: “It could have been
prevented . . .”—Stanley Sturgill, interviewed in Benham, Kentucky, July 24,
2015.
Interviews with Mrs. Glenna Wiley (in Kistler) and Karen Elkins (in Lorado)—
July 18, 2015.
The editorial about Upper Big B
 ranch—Sunday Gazette-Mail, March 31, 2013,
Editorials sec., p. 2 (cont’d from p. 1C) (J. Davitt McAteer and Beth Spence,
“Three years after UBB: More miners have died, promising tech is unused, safety
ignored”).
“We have seen similar reports, written with the same good intent . . .”—Upper
Big Branch report, p. 16.
If one were to continue up past the Powelton mine on that washed-out road with
the creek singing ahead and water trickling down rocks and that green humid
summer lushness, there would come God’s Lighthouse Church and a little holler
town, the town of Curtis, explained an old h
 alf-toothless man (the place was not
in the state atlas), a line of tiny houses and the Sulphur Lick Trail; some houses
bore Appalachian star-ornaments. The road ended just here, in a wooden bridge
and then gravel, sound of birds and creek, and on the way back there was a yard
swarming with yellowjackets, a yard fortified against the creek with a terraced
wall of stones, and two girls in the road, wearing T‑shirts and the kind of s hort-
shorts that Glenna Wiley said she would have gotten ahold of and burned, just
standing; we waved and they waved back.
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Interview with Mark Mooney—June 15, 2013, at the cemetery at Twilight.
The dead son’s s hirt—Described in Galuszka, pp. 3 0–31.
“The roadside memorial plaza includes three distinct points . . .”—Brochure:
“UPPER BIG BRANCH MINERS MEMORIAL, WHITESVILLE, WV,”
collected 2014.
Footnote: “We are committed to the p reservation . . .”—Coal Valley News,
Wednesday, May 8, 2013, p. A8 (from staff reports, “UBBMMG, Inc. partners
with Preservation Alliance of WV”).
“utilities are switching to natural g as . . .”—The New York Times, Tuesday, Au
gust 4, 2015, p. B3 (Clifford Krauss, “Alpha Natural Resources, a Major Coal
Producer, Files for Bankruptcy Protection”). According to the Charleston G
 azette-
Mail, Tuesday, July 21, 2015, p. 6A (Mario Parker, “Gas surge speeds up Alpha downtown”), Alpha Natural Resources was now delisted from the New York Stock
Exchange, and the Stowe Global Coal Index, a performance measure for the industry,
had fallen 38% since the beginning of the year. For those who get joy from living
in the past, please note the following headline: Coal Valley News, Wednesday, August 13, 2014, p. 7A (Fred Pace, “As coal demand fades, Alpha reinvents itself”).
Footnote: “If there is a Heaven there will be English fields . . .”—Harold Bonnett,
Saga of the Steam Plough (London: George Allen & Unwin Ltd, 1965), unnumbered page (preface).
The Tepco P.R. men: “In order to minimize the risk of increased prices . . .”—
Tepco interview of Monday, October 20, 2014. The full reply was: “Among the
countries, some have a lot of coal, and America has oil, and France 7 0–80% relies
on nuclear power. In Japan, we have less than 10% of the source, we have to rely
on import. So we have to rely on neighboring countries. So there are worries
about energy security. In order to minimize the risk of increased prices, we have
to procure different types of energy from different countries. So there is no one
answer.”—When I asked which was most harmful, coal or nuclear power,
Mr. Togawa said straightforwardly: “We don’t think we should discuss about
which is more harmful. Coal emits CO2 a lot, but it’s less expensive and more
stable. On the other hand, as I have already said, a benefit of nuclear power is no
CO2 emission. But as this 3‑11 accident showed, the risk is tremendous. That’s
the issue that nuclear has. At Tepco, we always think about the stability and
environmental effect and try to pursue the best mix.”
Footnote: Remarks of Chris Hamilton—Transcribed directly onto laptop during an interview at his office in Charleston, Friday, 20 June 2014.
“In the western country, coal is known to be in so many places . . .”—Thomas
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Jefferson, Writings (New York: Library of America, 1984), p. 152 (“Notes on the
State of Virginia,” Query VI).
The Congressman whose great-grandfather died in a coal mine—Evan Jenkins.
See below, text p. 123.
The Secretary of State who “spoke of her roots in the coalfields”—Natalie Tennant. Coal Valley News, Wednesday, September 10, 2014, p. 1 (Ron Gregory,
“UMW endorses Tennant”).
Governor Tomblin on “Growing up in the heart of coal country”—Coal Valley
News, Wednesday, August 6, 2014, p. 5A (cont’d from p. 1, Ron Gregory, “Officials attend rally”).
“Not only does our coal make the steel . . .”—Coal Facts 2013, p. 3 (Bill Raney,
“From the President’s Desk”).
“industrial homicide” (asserted by UMWA President Cecil Roberts)—Galuszka,
p. 176.
The tale of the President of Massey’s Green Valley Resource G
 roup—Coal Valley
News, Wednesday, March 6, 2013, p. A2 (Fred Pace, “Former Massey executive
pleads guilty”). “David Hughart, 53, of Crab Orchard, West Virginia,” pled guilty
in federal district court in Beckley. This “former president of Massey’s Green Valley Resource Group” was the “highest ranking official charged to date.” He faced
“up to six years in prison and a $350,000 fine when he is sentenced on June 25,
2013.” “Alpha Natural Resources, Inc., which acquired Massey’s operations in a
June 2011 merger, is continuing to cooperate with the investigation.”
UBB’s 515 [MSHA] safety v iolations—Galuszka, p. 9.
Description of Don Blankenship: “His legacy is a Mingo Country with its coal
ripped out . . .”—Galuszka, pp. 34–35 (quoting Bruce Stanley).
Blankenship, the state Supreme Court justice (Bret D. Benjamin), and the small
coal operator (Hugh Caperton)—Ibid., pp. 4 2–43. See also Coal Valley News,
Wednesday, June 4, 2014, p. B8 (unattributed, “Va. jury awards $5m in coal contract dispute”): “One of the West Virginia appeals attracted national attention
when it reached the U.S. Supreme Court, which ruled in 2009 that West Virginia Justice Brent Benjamin should have recused himself because then-Massey
CEO Don Blankenship had spent $3 million to help Benjamin win election to
the court.” The same article mentions another problematic deal, relating to a now
defunct company named Harman Mining, which won $5 million in damages
from Massey because Harman was “financially damaged when Massey slashed
the amount of coal it had agreed to buy.”
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Caperton: “Having two of the votes that go against you . . .”—Upper Big Branch
report, p. 85.
“In 2004 I began using my own m
 oney . . .”—Don Blankenship, An American
Political Prisoner [self-published glossy 67‑pp. booklet; no date or place of publication, but certainly published in 2016, since collected then; and written in Taft;
it appears to be a mass mailing, since on the back we see “Presort St. US Postage
PAID,” with a permit in Charleston; and the name of my copy’s addressee is followed by “Or Current Resident”; the return address is Don Blankenship’s P.O.
box in Williamson, West Virginia]. Pages 14–16.
2010 productivity figures for Massey and other companies—Coal Information
2012, p. II.22 (Table II.19, “Key figures for the 30 leading coal companies”).
“Although he apparently did sometimes invest in safety equipment . . .”—Giving
Blankenship the benefit of the doubt, I quote from his An American Political Prisoner’s p. 65 (testimony of Stanley Suboleski, Director of Mining Engineering).
On this page there are two other t echno-specific character witnesses of this sort.
“illegal ventilation c hanges . . . became the norm at UBB”—Upper Big Branch
report, p. 97.
“MSHA ventilation specialist Joe Mackowiak . . .”—Blankenship, An American
Political Prisoner, pp. 41, 43.
“The business of a coal-operator was to buy his labour cheap . . .”—Upton Sinclair, King Coal, p. 317. The following passage from the same work (p. 175) could
almost have been written about Upper Big Branch: “It was a ‘dust explosion’ . . .
They were supposed to do regular sprinkling, but in such matters the bosses used
their own judgment.”
“This Justice Department is intent on turning industrial accidents into
crimes . . .”—Blankenship, An American Political Prisoner, p. 54.
Production reports every h
 alf-hour—Upper Big Branch report, p. 99.
Tale of the “employee who refused to narrow the mine’s support pillars”—
Galuszka, pp. 1 56–58. The employee was Gary L. Stover.
Blankenship and 17 others took the Fifth—Ibid., pp. 177, 54.
Alpha: “one of the largest and most regionally diversified coal suppliers in the
United States” + “With mining operations in West Virginia . . .” + “ ‘The success
of our company and i ndustry’ . . .”—F YI Boone County, West Virginia: A publication of the Coal Valley News, 2013, pp. 10–11 (Fred Pace, “Alpha Natural Resources opens ‘Running Right Leadership Academy’ ”).
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Chris Adkins: “History makes him a questionable choice . . .” + his invocation
of the Fifth A mendment—Upper Big Branch report, pp. 1 04–5, 114.
“West Virginia still produced half the nation’s coal exports”—Information from
Coal Facts 2012, p. 16 (figures ca. 2011).
Footnote: The happy tale of the rifle range b ackstop—Coal Valley News,
Wednesday, September 9, 2015, p. 2B (Roger Wolfe, “Tips before the hunting
season starts”).
“Alpha produced the third largest tonnage in the nation”—Information from
Coal Facts 2013, p. 9 (“U.S. Coal Facts at a Glance”). The top three were: Peabody at 202.2 million tons, Arch at 160.2 and then Alpha at 116.4.
“have so far beaten back the Robert C. Byrd Mine Safety Protection Act . . .” +
“have also fought”—Galuszka, p. 255.
Kevin Crutchfield: “transformational opportunity”—The New York Times,
Tuesday, August 4, 2015, p. B3 (Clifford Krauss, “Alpha Natural Resources, a
Major Coal Producer, Files for Bankruptcy Protection”).
Crutchfield’s $8 million p ayout—Climateprogress, February 16, 2016, http://think
progress.org/climate/2016/02/16/3479331/coal-company-executive-payments/,
downloaded for WTV by Jordan Rothacker, April 2016; Nicole Gentile, guest contributor (“In Exchange for Cutting Benefits, This Bankrupt Coal Company Agreed
to Pay Executives Millions”). [Henceforth cited: “Climateprogress article.”]
“The plan was this: Alpha would keep the marginal old m
 ines . . .”—Information
from http://trib.com/business/energy/feds-questioning-reclamation-plan-play
-trump-card‑in‑alpha-natural/article_09ee8ce0-8357-5346-951f-c1fbf8f4fe0a
.html, downloaded for WTV by Jordan Rothacker, July 2016; Energy Journal,
June 22, 2016, Benjamin Storrow, “Feds, questioning reclamation plan, play
trump card in Alpha Natural Resources bankruptcy.”
Remarks of Interior Secretary and Interior Department spokeswoman—
S tarTribune.com, http://w ww.startribune.com/a lpha-n atural-resources
-bankruptcy-plan-gets-court-approval/385925141/1/1, downloaded for WTV
by Jordan Rothacker, July 2016; NATIONAL. Associated Press, July 7, 2016,
6:05 p.m. “Alpha Natural Resources bankruptcy plan gets court approval.” The
Interior Secretary was Sally Jewell, “who oversees the federal Office of Surface
Mining Reclamation and Enforcement.” The Interior Department spokeswoman was Jessica Kershaw.
“two Alpha Natural Resources mountaintop removal mines in southern West
Virginia illegally polluted streams”—Coal Valley News, Wednesday, June 11,
2014, p. A3 (Jonathan Mattise, “Court: Mountaintop removal mines polluted
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streams”).—A lpha should also be remembered for joining with l ike-minded coal
entities to found “ARIES, a five-year, 15 million effort to fund research.” Industry officials say they got involved to respond to studies that linked mountaintop removal to water quality damage and public health concerns, and to combat the
Obama administration’s crackdown on mining.—Charleston Gazette, Thursday,
April 18, 2013, p. 4C (Ken Ward Jr., “Appalachian Research Initiative for Environmental Science: More s trip-mine dust controls needed”).
“They have been a great corporate neighbor and partner . . .”—Same FYI Boone
County puff piece.
“the largest fine ever”—Coal Valley News, Wednesday, March 12, 2014, p. A1
(Dina Cappiello, “Coal firm to pay record fine for water pollution”). Alpha
would “pay a $27.5 million fine and spend $200 million to reduce illegal toxic
discharges into hundreds of waterways across five Appalachian states.” I wonder
how much got paid after Alpha went bankrupt?
Alpha wins the Good Neighbor Award (“for successfully working with the
surrounding land owners and the community while completing mining and reclamation”)—Coal Valley News, Wednesday, November 5, 2014, p. 7A.
Footnote: The fine, and the AP newswoman’s comment on it—http://www
.pbs.org/newshour/bb/coal-producer-pay-hundreds‑of‑millions-water-pollution/,
downloaded for WTV by Jordan Rothacker, July 2016; PBS NewsHour [sic]:
“Leading coal producer agrees to pay record fine to clean polluted waters across
Appalachia,” March 5, 2014, 6:47 p.m. EDT. “Gwen Ifill talks to Dina Cappiello
of the Associated Press.”
“It’s noteworthy that the lead prosecutor . . .”—Blankenship, An American
Political Prisoner, p. 17.
Footnote: “There may never be justice for the U.B.B. m
 iners . . .”—Stanley Sturgill, “Coal Mine Safety,” dated “Lynch, Ky. March 3, 2012,” published March 5,
2012, http:/w ww.nytimes.com/2012/03/06/opinion/coal-mine-safety.html.
The retired mining inspector, on Upper Big Branch: “I think it’s terrible . . .”—
Sturgill interview, July 24, 2015.
Stanley Sturgill: “Blankenship, from what I read (I wasn’t with MSHA at that
time), the philosophy w
 as . . .”—Mr. Sturgill actually said: “Blankenship, from
what I read (I wasn’t with MSHA at that time), it was . . .” My editor, Mr. Paul
Slovak, commented: “Something missing here? Doesn’t quite scan.” So I have
emended this phrase as shown.
The official report: “Extremely low airflow was a chronic problem . . .”—Galuszka,
p. 172.
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What killed the 29: “Ten of them died from blast injuries . . .”—Information
from Upper Big Branch report, p. 28.
“since 2002, CO2 emissions from coal have grown by 4.7% . . .”—Coal Information 2012, p. II.15. (“Million tons per year” was “Mt/y” in the original.)
Footnote: Average coal wage ca. 2011—Coal Facts 2012, p. 2. The year 2011 was
my inference, given the publication date of 2012.
Footnote on Massey’s c olors—Information from Galuszka, p. 14.
Highlights of Don Blankenship’s Trial
The indictment—Charleston Gazette, Friday, November 14, 2014, p. 1A (Ken
Ward Jr., “Blankenship indicted: Ex‑Massey CEO broke law, lied, grand jury
says”).
Jami Cash’s w
 ords—Same issue, p. 7A (cont’d from 1A: Kate White, “Late miner’s sister: ‘Thank God, it has finally happened’ ”).
“Blankenship, 64, faces a total statutory m
 aximum . . .”—Charleston Gazette,
Tuesday, November 18, 2014, p. 13A (cont’d from p. 1A: Ken Ward Jr., “Judge
says no as Blankenship seeks arraignment delay”).
“Under the new indictment . . .”—Charleston Gazette, Wednesday, March 11,
2015, p. 1C (Ken Ward Jr., “Blankenship indictment revised”).
Blankenship’s “attorneys filed a motion . . .”—Coal Valley News, Wednesday, July
29, 2015, p. 1B. The motion was filed “late Friday,” which would have been the 24th.
“Jury finds Don Blankenship g uilty . . .”—Transcript from WSAZ News Channel 3HD, transcript, updated Friday, 12:25 a.m., December 4, 2015, by WSAZ
news staff, WV MetroNews, and the Associated Press, downloaded and printed
by Teresa A. McFarland, December 2015. Headline: “Jury finds Don Blankenship guilty on misdemeanor charge, not guilty on felony charges.” The verdict
came in at 12:20 p.m. on December 3. Blankenship was convicted of misdemeanor conspiracy, but found not guilty of conspiring to defraud an agency of
the United States, which could have fastened on him two felony counts. Cecil
Roberts from UMW: Hopefully that deterrent will keep more miners alive and
intact in the years to come. Joe Manchin called it some measure of justice.
Actual sentence for Don Blankenship, and his response to Judge Berger—The
New York Times, Thursday, April 7, 2016, p. A12 (Alan Blinder, “Mine Chief Is
Sentenced in Conspiracy over Safety: West Virginia Executive Gets 1‑Year
Prison Term”).
Larry Levine: “You don’t even feel like you’re in prison when you’re
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there . . .”—w ww.bloomberg.com/news/articles/2016‑05‑13/blankenshi . . .
[dated May 13, 2016; formal title and reporter(s) not visible; downloaded for
WTV by Laura Michele Diener, September 2016.

“I’m Not Denying That We Don’t Have a Problem” (continued)
Patricia Ann McNeely Wheeler, her daughter Jackie Wheeler and Jackie’s
daughter Tatiana C
 astro—Interviewed July 20, 2015, in their home in Lesage,
West Virginia.
Patricia Wheeler: “a slate fall killed him”—My inference had been that something comparable to a kettle bottom fell from the ceiling onto his head. In Harlan County, Kentucky, Stanley Sturgill spoke of a “horseback,” a big piece of rock
that is rounded off and will fall out. But what happened to Mrs. Wheeler’s father’s friend must have been larger than this, because when asked for clarification
she remarked [via e‑mail, August 5, 2016, to Laura Michele Diener, who had
requested this clarification on my behalf, and forwarded a hard copy of this answer later that month]: “It would have crushed him.”—Some of these accidents
must have been simply unforeseeable and hence unpreventable. In 2013 at the
Peerless Rachel Mine in Boone County, Asa Fitzpatrick, 63, of Kermit, was
killed by a falling rock “as he was preparing to install a roof bolt.” He “had 40
years of mining experience.” Herald-Dispatch, March 5, 2013 (“Rock falls from
mine roof, kills W. Va. worker”). The Peerless Rachel was “owned by Newtown
Energy, a subsidiary of Patriot Coal.”
Footnote: The high school teacher: “What would you rather have? Freedom with
a little bit of m
 oney . . .”—Daniel Phillips, interviewed on April 9, 2014. The bulk
of his interview appears later on, beginning at text p. 214.
Charleston article about the d rought—Charleston Gazette-Mail, Tuesday,
July 21, 2015, p. 6A (Alison Noon, AP, “Drought shrivels crops”).
“You don’t want to go into an abandoned coal m
 ine . . .”—Tim Bailey, interviewed in his office in Charleston, June 27, 2014. Much more of the interview
appears below.
“Emissions from decommissioned hard-coal mines . . .”—Greenhouse Gas Inventory Germany, 1990–2007, p. 198.
“On a uniform calorific value basis . . .”—Kroschwitz and H
 owe-Grant, vol. 6,
p. 464 (“combustion technology”).
“you from the f uture . . . who watch the dead seas in fear of methane fireballs and
murderous hurricanes”—Darling and Sisterson, p. 95: If the Earth grew five degrees warmer on the average, “oxygen levels in the oceans would drop dramatically,
suffocating many higher forms of life . . . Oceanic methane eruptions coupled with
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ignition sources such as lightning could unleash unimaginable d estruction . . .
Super-hurricanes would wreak havoc on those who managed to survive.”
April M
 ounts—Interviewed in Welch, April 2014.
Stanley S turgill—Interview of July 24, 2015.
Words from Logan County: “I couldn’t run this courthouse . . .”—Mountaintop
Mining, p. 15 (T. L. Headley, “The Mountaintop Mining Coalition: A Voice of
Reason”), quoting Art Kirkendoll, Logan County Commissioner and member
of the Mountaintop Mining Coalition.
Footnote: Meaning of “Kanawha”—Coal Facts 2012, p. 22.
Mingo County’s former appellation of Bloody Mingo due to labor strife (in
1921)—R ick Petreycik, West Virginia, 2nd ed. (New York: Cavendish Square,
It’s My State! ser., 2014), p. 41.
Letcher County’s shrinkage of coal jobs in the last three years [actually, “since
last the last quarter of 2011”]—Coal Valley News, Wednesday, July 8, 2015, p. 1A
(Fred Pace, “Boone loses thousands of coal mining jobs”).
1935 coal stats on West Virginia and Harlan C
 ounty—O. C. Holleran, Chief, Industrial Marketing Unit, Marketing Research Division, Bureau of Foreign and Domestic Commerce, U.S. Department of Commerce, Industrial Market Data
Handbook of the United States (Domestic Commerce Series No. 107) (Washington,
D.C.: United States Government Printing Office, 1939), p. 875 (Table 12, “Summary for all Coal Mining for the United States, 1935 by States and Counties”).
[Henceforth cited: “U.S. Department of Commerce, 1939.”] Loc. cit.: In 1935 there
were 6,311 coal mines in the United States, paying $402,676,694 total wages; total
value of products $658,474,535. The value of products per wage earner was $1,421.
Stanley S turgill—Same interview of July 24, 2015.
“Mountaintop mining is the most efficient . . .”—Mountaintop Mining, p. 19
(“Why is Mountaintop Mining Chosen Over Other Methods?”).
Footnote on roof bolting: “Pounding metal bolts the size of car h
 ubcaps . . .”—
Galuszka, pp. 13–14.
Footnote on Hazard, Kentucky: “The first stop on Pres. Bill Clinton’s tour . . .”—
Wikipedia entry, downloaded for WTV by Laura Michele Diener on Septem
ber 6, 2016; p. 2 of 6.
Footnote on Evarts, Kentucky—Information from Wikipedia entry, downloaded
for WTV by Laura Michele Diener on September 6, 2016; pp. 1 and 2 of 3.
Footnote on the Darby explosion—Information from “Disaster at Darby—The
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10th Anniversary of the Kentucky Darby Mine No. 1 Explosion,” posted on
May 19, 2016, on the Mine Safety and Health Administration home page (news
& media: what’s new: disaster at Darby); downloaded for WTV by Laura Michele Diener, September 2016, from www.msha.gov/disaster-darby-10th
-anniversary-kentuck . . .
Footnote on the cause of the Darby explosion: m
 ethane—Herald-Leader [Kentucky], November 23, 2014; downloaded on December 21, 2016, by Laura Michele Diener for WTV from www.kentucky.com/news/local/crime/a rti
cle44525481.html (Bill Estep, “Six owners of Eastern Kentucky coal mines
among top 10 nationally for unpaid fines.” “Mine Safety and Health News, a
news service that covers federal mine regulatory issues and National Public Radio teamed up for the analysis of unpaid federal fines.”) [Henceforth cited:
“Herald-Leader, 2014.”]
Footnote: “As . . . sit-ins against mountaintop removal s pread . . .”—Jeff Biggers, “Kentucky: Is It OK That 40‑Year Veteran Coal Miner Stanley Sturgill Was Arrested?”
Posted June 6, 2012, 3:55 p.m. EDT. Updated August 6, 2012, 5:12 a.m. EDT.
Footnote: The study “published in the peer-reviewed journal Environmental Research”—Ohio Valley Environmental Coalition, P.O. Box 6752, Huntington,
WV, leaflet (evidently written in 2011) collected 2014: “The association between
mountaintop mining and birth defects among live births in central Appalachia,
1996–2003.” [The phone number for OVEC is 3 04-522-0246.] “Study conducted by Melissa M. Ahern, Washington State University, and Michael Hendryx, Jamison Conley, Evan Fedorko, Alan Ducatman and Keith Zullig, West
Virginia University. The study was published in the peer-reviewed journal Environmental Research, and was not funded by any environmental or advocacy
group.”—Six out of seven kinds of birth defects were “significantly” more prevalent in MTR counties: circulatory/respiratory, CNS, musculoskeletal, GI, urogenital and “other.” The seventh type of birth defect was not listed. Furthermore,
“mountaintop mining in one county contributes to b irth-defect prevalence rates
in surrounding counties.”

“I’m Not Going to Say It Because I’m With the Company”
The smile of Kendra Ball—Coal Valley News, Wednesday, May 22, 2013 (Fred
Pace @ civitasmedia.com, “Ball named 2013 Arch Coal Scholar”). Sixteen of
these scholarships were awarded. Each recipient received $2,000 a year in college
tuition money for up to four years. The girl was “a graduate of Christian Faith
Academy in Van.”
“another 32,190 million metric tons of carbon dioxide” from fossil fuels in
2013—EPA, 2016, pp. 31–32.
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“Patriot Coal, which was spun-off from Peabody E
 nergy . . .”—Coal Valley News,
Wednesday, March 13, 2013, p. A2 (“Bill,” from p. A1). Hence the Coalfield
Accountability and Retired Employee Act, co‑sponsored by Senators Jay Rockefeller and Joe Manchin.
Footnote: “a far ranging scheme . . .”—Coal Valley News, Wednesday, June 4,
2014, p. A8 (Kyle Lovern, “Several from Mountain Laurel charged in m
 ulti-
million kickback scheme”). U.S. District Attorney Booth Goodwin “filed a variety of charges” in U.S. District Court in Charleston. I wish I could have
interviewed him. For some reason he refused to meet with me for this book.
Footnote: Cecil E. Roberts: “Peabody has spent y ears . . .”—Coal Valley News,
Wednesday, August 28, 2013, p. A1 (Fred Pace, “Bankruptcy appellate court
overturns decision”). From the same source: “U.S. Bankruptcy Appellate Panel
for the Eighth Circuit reversed a decision by federal Bankruptcy Judge Kathy
Surratt-States that would have allowed Peabody Energy to stop paying health
care benefits for some 3,100 retirees that it had assumed in the spinoff of Patriot
Coal.” From The Wall Street Journal, Tuesday, August 18, 2015, p. B4 (Jacqueline Palank, “PATRIOT COAL: Deal Reached to Sell Remaining Mines”): The
company’s West Virginia mines went to “an affiliate of the Virginia Conservation Legacy Fund, an environmentally based nonprofit.” “VCLF would take responsibility for more than $400 million in liabilities—workers’ compensation,
black lung and environmental—tied to the assets.”
“The federal judge went along!”—Information from Charleston Gazette, Thursday, May 30, 2013, p. 1A (Paul J. Nyden, “Judge gives Patriot OK to cut benefits”).
“bankrupt Patriot Coal this week sought court approval . . .”—Charleston Gazette, www.wvgazette.com/News/201302130115, February 13, 2013 (Ken Ward
Jr., “Bankrupt Patriot Coal seeks employee bonuses”).
Alpha’s post-bankruptcy bonuses and cuts—Climateprogress article.
“Patriot . . . is currently the company dismantling my ancestral h
 ome . . .”—Ohio
Valley Environmental Coalition, “Winds of Change,” December 2012 (28 pp.),
p. 13 (Dustin White, “Patriot Benefits a Concern for All”). [This newsletter
henceforth cited: “OVEC 2012.”]
Loss of coal mining jobs in Boone County and (footnote) in the whole state,
2011–14—Coal Valley News, Wednesday, July 8, 2015, p. 1A (Fred Pace, “Boone
loses thousands of coal mining jobs”).
Footnote: The a nti-MTR activist: “That’s one of the huge issues in West
Virginia . . .”—Chad Cordell, interviewed on July 3, 2014, by Laura Michele
Diener, who has graciously allowed me to draw on her unpublished notes.
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WTV’s interview with Mr. Cordell appears a little farther on in the text. What
I have just cited appears on p. 1.
“Take away mountaintop mining . . .”—Mountaintop Mining, p. 19 (“Why is
Mountaintop Mining Chosen Over Other Methods?”).
Footnote on Friends of Coal—Mountaintop Mining, p. 12 (“Friends of Coal:
Providing Support for our Energy Industry”).
Interview with Avril R
 ichmond—Actually made the following year: July 20,
2014, when the posted sermon in Madison’s Baptist church was: IS THE LORD
REALLY YOUR SHEPHERD?—For narrative simplicity I have inserted our
chat here.
Remarks of Mark Mooney—Previously cited interview of June 15, 2013.
Interfaith Power and Light: “As communities of faith organizing a religious
response . . .” + “based outside the coalfields region”—Susan F. Hirsch and E.
Franklin Dukes, Mountaintop Mining in Appalachia: Understanding Stakeholders and Change in Environmental Conflict (Athens: Ohio University Press,
Studies in Conflict and Social Change ser., 2014), p. 35.
MTR: “Serving as an excellent alternative to contour mining . . .”—Chironis, p. 4.
“The Twilight Surface Mine Complex, once owned by Massey Energy . . .”—Coal
Valley News, Wednesday, September 4, 2013, pp. A1, A2 (Debbie Rolen, “Family
file suit in an effort to protect cemetery”).
Footnote: Specs on the Twilight MTR/Progress mine—Coal Facts 2013, p. 13
(“West Virginia’s Highest Production Surface Mines—2013”).
April M
 ounts—Previously cited interview of April 2014.
Remarks of Tim Bailey—Previously cited interview of June 27, 2014.
Description of Cook Mountain, its cemetery and its top—Mostly from my first
visit of June 17, 2014.
Dustin White’s relatives in Cook and Jerrell c emeteries—E‑mail from him to
Laura Michele Diener (who had asked on my behalf), Thursday, September 29,
2016, 11:28 a.m.
Remarks of diabetic old security g uard—June 17, 2014.
“Aesthetically poor reclamation fuels the fires of the abolitionist”—National
Coal Association, p. 278 (Nicholas P. Chironis, “Imaginative Plans Make Mined
Land Better Than Ever”), citing Boyd Loy.
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Carbon sequestration “peaks in the second decade” of e arly-stage forest g rowth—
Wear and Coulston, pp. 3–4.
Footnote: The opinion poll about M TR—Coal Valley News, Wednesday,
July 30, 2014, p. 5B (Dan Heyman, “Health problems turning some West Virginians against coal”).
Same footnote: “According to scientific polling of the p eople . . .”—Mountaintop
Mining, p. 3 (Bill Raney, President, West Virginia Coal Association).

What Jim Justice Left Us
Stanley S turgill—Same interview of July 24, 2015.
Jim Justice’s acquisition, and quotes about it—Coal Valley News, Wednesday,
February 25, 2015, p. 2B (unattrib., “Justice buys Bluestone back”).
Footnote: “I can remember as a child living in our coal c amp . . .”—Stanley
Sturgill, undated 2‑pp. leaflet [probably a printout of an undated e‑mail or
blog] beginning: “Recently I had the opportunity to read an article in the Economist titled, ‘Coal Mining, In the Depths.’ ” Mr. Sturgill gave me this when I in
terviewed him in 2015. [Henceforth cited: “Sturgill response to Economist.”]
Page 2.
Same footnote: Residential coal use, 1990, 2 008–12—Information from U.S.
Statistical Abstract, 2015, p. 254 (Table 394: “Carbon Dioxide Emissions from
Fossil Fuel Combustion by Fuel Type and Sector, 1990 to 2012”). Data source:
EPA, 2014.
The public meetings for “the alleviation of health, safety and environmental
problems—Coal Valley News, Wednesday, May 8, 2013, p. A7 (notice: “WEST
VIRGINIA DEPARTMENT OF ENVIRONMENTAL PROTECTION
OFFICE OF ABANDONED MINE LANDS AND 92 RECLAMATION”).
In Boone County there were three such sites of concern: Bloomingrose (Miller)
Drainage, Morrisvale (Holestin) Drainage and Ridgeview (Dunlap) Portals.
“The restoration develops beautifully over time . . .”—Mountaintop Mining, p. 19
(“Why is Mountaintop Mining Chosen Over Other Methods?”).
Definitions of MTR and reclamation—Coal Facts 2013, p. 73. In the same place
you can learn about post-mine land use, which is “the utilization of former mine
sites for economic or community development, such as the construction of residential areas, shopping centers, industrial parks, recreational facilities, airports
and other facilities. This is a common practice throughout the coalfields, where
flat, developable land is at a premium.” Then there was Mingo Central, a grade
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9 –12 high school on the King Coal Highway in Mingo County; it was “situated
on a former surface mine.” “Alpha Natural Resources and the School Building
Authority joined local, county and state officials in developing this p roject . . . the
latest edition [sic] to our state’s post mine land portfolio where a little vision,
planning,” etcetera, etcetera, “came together to create a state‑of‑the-art education facility and the continued viability of a former mine site” (ibid., p. 52
[Chris Hamilton, “Post-Mine Use: Building a New West Virginia”]). In 1993
the National Coal Association crowed (p. 22): “Since 1974, the coal industry has reclaimed more than 2 million acres of mined lands, an area larger
than the state of Delaware.” I wonder how many of those acres look like Jim
Justice’s work?
Concerning the FBI Center in C
 larksburg—Coal Facts 2013, p. 53.
“By creating lakes, ponds and other permanent water bodies . . .”—Ibid., p. 62.
“The farmer who clears the woods off a 75 per cent s lope . . .”—Leopold, p. 176
(“The Land Ethic,” in Sand County Almanac).
Jim Justice’s campaign for WV governor; his refusal to attend debates and other
events + his status as “the state’s richest man”—Sunday Gazette-Mail, April 10,
2016, p. 1A (David Gutman, “Candidates talk economy; Justice declines to
meet: Goodwin, Kessler criticize Justice’s lack of policy specifics, companies’ legal issues in late bills”).
Jim Justice: “We need someone to step forward who doesn’t have a vested
interest . . .”—Huffpost Politics, May 11, 2015 (www.huffingtonpost.com/2015
/05/11/jim-justice‑wv‑governor-race_n_7259696.html; downloaded for WTV
by Jordan Rothacker in April 2016), Paige Lavender (“Jim Justice Running for
Governor of West Virginia”).
The tale of Justice Energy Company—Sunday Gazette-Mail, February 15, 2016,
electronic version downloaded for WTV by Jordan Rothacker (David Gutman,
“Justice-owned company in contempt of U.S. court over unpaid debt”).
UMW: “Jim Justice is one of the good coal operators” + the 23,693 water violations in 2016, and WV’s share of them; the sharing of the fine ($900,000 out of
$6 million) by the four states and the EPA, with West Virginia’s self-exclusion;
DEP’s refusal to “double down”—Charleston Gazette-Mail, October 1, 2016,
p. 1A (and continuation on 9A) (Ken Ward Jr., “EPA, Justice coal firms reach
$6M deal”).
Jim Justice’s unpaid MSHA fines, 2014—NPR (www.npr.org/2014/11/15
/ 363024382/ billionaire-spent-m illions‑in‑charity-but-avoided-m ine-f ines,
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downloaded for WTV by Jordan Rothacker, April 2016), Howard Berkes, Anna
Boiko-Weyrauch, Robert Benincasa (“Delinquent Mines: Billionaire Spent Millions in [sic] Charity, but Avoided Mine Fines”). [Henceforth cited: “NPR investigation.”].
Justice’s maybe “$2.1 million” in unpaid fines; the third highest amount in eastern Kentucky; injury rate of p ayment-delinquent mines—Herald-Leader, 2014.
Footnote on Dynamic Energy—OVEC’s summer 2016 newsletter, p. 10 (Dustin
White, “The Struggle for Clean Water in Wyoming County”). [This document
henceforth cited: “OVEC 2016.”]
“Justice said he wants to run the state more like a business” + Justice’s ownership
of 83 companies + information on the four other c andidates—Herald-Dispatch,
Sunday, October 2, 2016, p. 6A (cont’d from p. 1A: Lacie Peterson, “Race for
governor focused on jobs: Candidates lay out varying strategies to build economy”).
The unsolicited coal bid from Jim Justice, and two perks of the governorship:
Clean Power Plan implementation and PUC appointments—Charleston
Gazette-Mail, August 28, 2016, 7‑pp. hard copy downloaded for WTV by Laura
Michele Diener, August 2016 (Andrew Brown, “AEP approved unsolicited deal
of $34.2M worth of coal from Justice company,” pp. 2–3). Justice’s company was
Southern Coal Sales Corp.
Footnote: The Positive Corporate Disclosure Statement re: Southern Coal
Corp.—CIVIL DOCKET FOR CASE #: 2:13-cv-00040-JPJ-PMS. Sullivan
et al. v. Nine Mile Mining, Inc. Referred to: Magistrate Judge Pamela Meade
Sargent. Cause: 28:1331. Fed. Question. Date Filed: 07/15/2013. Date Terminated: 05/04/2015. CM/ECF-U.S. District Court:vawd; https://ecf.vawd.us
courts.gov/cgi-bin/DktRpt.pl?502190493084824-L_1_0-1, downloaded for
WTV by Charles Pfister, September 2017. In this case Nine Mile was represented by Allen Wayne Dudley Jr. (email: aj.dudley@justicecorporation.com),
Dustin Michael Deane, associate of James C. Justice Company, and two other
attorneys not evidently with Justice Co. For Jim Justice’s name as the person
served, see Civil Action No. 2:13-cv-00040-JPJ-PMS. Sullivan et al. v. Nine Mile
Mining. Case 2:13-cv-00040-JPJ-PMS. Document 5. Filed 07/18/13, downloaded for WTV by Charles Pfister, September 2017.
Same footnote: Virginia codes on EPA violations logged against Nine Mile—In
Civil Action No. 7:16-cv-00462-GEC Consent decree. For full cite, see immediately following boxed section.
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REPORT ON THE TWO MINES IN WISE, VIRGINIA
I hope the reader will forgive me for plagiarizing some of the following (a famously
unsatisfying form of masturbation) in the summary on text pp. 102–104.

MILL BRANCH
Mill Branch Coal Corporation became, as they say, active in 1996. In 2010
its address was 302 Shawnee Avenue, POB 267, Big Stone Gap, Virginia.
It was on April 19 of that year that by written consent of the sole shareholder, J. Christoper Adkins, President (who in this story will never be
heard from again), Mill Branch established certain beautiful rules to live by:
Section 1. Indemnification of Directors and Officers. Except as
provided in Section 2 of this Article 111, the Corporation shall
indemnify every individual made a party . . . to a [legal] proceeding because he is or was a director or officer against liability incurred in the proceeding if: (i) he conducted himself in good
faith; and (ii) he believed, in the case of conduct in his official
capacity with the Corporation, that his conduct was in its best
interests . . .
Section 3. Effect of Judgment or Conviction. The termination of
a [legal] proceeding by judgment . . . or conviction . . . is not, of
itself, determinative that an individual did not meet the standard of conduct set forth in Section 1 . . . or that the conduct of
such individual constituted willful misconduct or a knowing
violation of the criminal law.
Could this somehow be better than it sounded? I called up my friend
Paul Foster, who made his million back around 1990, lost some of it, got
divorced, and therefore understood life. He informed me that when the
screws of environmental law began to tighten, during the Clinton administration, polluting companies would choose an executive to be the executive felon. In return for shouldering this risk of criminal and civil
prosecution, the executive would be well compensated; if the worst happened, the company would make him whole, financially at least.
“So could such a clause be somehow legitimate?” I asked.
“Maybe,” said Paul. “By a stretch. Although I doubt it.”
Well, what did Paul and I know? Neither one of us were bigshots.
One minute before midnight on New Year’s Eve, 2012, Mill Branch
merged with three other companies. All four listed the same address: Bank
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of America Center, 16th Floor, llll East Main Street, Richmond. Whatever
happened to 302 Shawnee Avenue is beyond me. Each merge was with the
unanimous consent of the sole shareholder of each corporation, including
Mill Branch. That shareholder never failed to be Mr. Vaughn R. Groves,
Vice-President.
A year later, Mill Branch, having just merged with Mountain Management, Incorporated,* now swallowed up Cumberland Equipment Corporation (Vice-President: Vaughn R. Groves), whose parent, Black Mountain
Cumberland Resources, Inc. (“BMCR”), a Virginia stock corporation, owns
100% of the issued and outstanding shares of both Cumberland Equipment
Corporation and Mill Branch Coal Corporation. Once more this merger
took place with the unanimous consent of the sole shareholder of each corporation, who again in both cases was Vaughn R. Groves, Vice-President.
In the following year (2013), Mill Branch merged with Alliance Coal
Corporation. This time, although Mill Branch was always the swallower
of others, all shares of Mill Branch are owned by Alliance. In accordance
with Virginia Stock Corporation Act § 13.1-719, approval of the Plan of
Merger by the Board of Directors and the shareholders of Mill Branch was not
required. Vaughn R. Groves was Vice-President of both companies and
sole shareholder of Alliance. And that was the last we ever heard of Vaughn
R. Groves!
From 2007 to 2013 inclusive, the years of its coal production, Mill
Branch dug out slightly more than a million tons of coal and paid fines of
$397,288.
In 2015, Alpha Natural Resources—and if you remember Don Blankenship and the Upper Big Branch mine disaster, Alpha may explode back into
your mind—filed for bankruptcy. Among the myriad cases to get consolidated in this procedure were: Alpha Appalachia Holdings, Inc.; Alpha Appalachia Services, Inc.; Alpha Coal Resources Company, LLC; Alpha Coal
Sales Co., LLC; Alpha Coal West, Inc.; Alpha European Sales, Inc.; Alpha
India, LLC; Black Mountain Cumberland Resources, Inc.; Cumberland
Coal Resources—and a certain Mill Branch Coal Corporation.
In those days, Mill Branch’s street address was 5703 Crutchfield Drive
in Norton, Virginia—exactly as indicated on the sign as we drove into that
vast abandoned wastebowl. (You may recall that the CEO of Alpha
* One wonders what was really going on here: “Mountain Management has 100 shares of $1.00
par value common stock outstanding,” so why would anybody even bother? “All shares of
Mountain . . . Management are owned by Cumberland. In accordance with Virginia Stock
Corporation Act § 13.1.-719, approval of the Plan of Merger by the Board of Directors and the
shareholders of Mountain Management was not required.”
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Natural Resources was Mr. Kevin Crutchfield.*) Meanwhile, Black Mountain Cumberland Resources, Inc., at One Alpha Place, Bristol, Virginia,
held 100% of the equity in Mill Branch. Mill Branch’s bankruptcy documents were signed Richard H. Verheij, Vice-President and Secretary. On
Schedule 2 appeared a nostalgic list of All Other Names used by the Debtor
in the last 8 Years, including Alliance Coal Corporation, Osaka Mining
Corporation and the other “non-surviving” mergees. The company’s estimated assets were between $1 and $5 million. Estimated liabilities: More
than $1 billion. Estimated number of creditors: Between 200 and 999.
Who were these creditors? Richard H. Verheij, Vice-President and
Secretary, dutifully offered up the first 50. They included several Vice-
Presidents of the Union Bank in San Francisco, the Wilmington Trust
Company in Delaware, Joy Global Underground Mining in Milwaukee,
not to mention Bridgestone Tire, Viking Explosives, the A. L. Lee Company,
whose underwhelming float I had seen at the West Virginia Coal Festival
(Mill Branch owed them less than half a million), and Donald L. Blankenship (address on file), the convicted culprit of Upper Big Branch, although
Mill Branch owed him a trifling $3.5 million. Nor should I leave out the U.S.
Department of the Interior—for unpaid mining leases, I would assume—the
Wyoming Office of State Lands and Investments, possibly for the same. It
may not be irrelevant to Stanley Sturgill’s allegations to inform you that on
this list I discovered two of every right-thinking American’s enemies:
namely, the Environmental Protection Agency and the Mine Safety and
Health Administration, both of which awaited receipt of undetermined
fines and penalties of a contingent, disputed and unliquidated nature.
In 2016, Mill Branch, Alpha, etcetera, were magically “restructured”
into limited liability companies. They would then transfer their respective
Reserve Price Assets and the liabilities to be assumed by NewCo pursuant to
the Stalking Horse APA and the NewCo Asset Sale to ANR in exchange for
the First Lien Lenders’ credit bid of $325 million of First Lien Lender Claims
in connection with the NewCo Asset Sale. Did you get all that?
In the “Projected Corporate Structure Chart: Post-Restructuring
Transactions (as of June 21, 2016),” Alpha Natural Resources Holdings,
Inc., domiciled in Delaware, preened within a rectangle over everything.
Beneath this entity hovered ANR, Inc., also of Delaware; one of its two
daughter nuclides, so to speak, was Alpha Appalachia Holdings, LLC, still
listed as in Delaware; its single issue was Appalachia Holding Company,
LLC, which in some form existed in Virginia and controlled eight
* See text p. 64.
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sub-entities in various states. The second from the right was Mill Branch
Corporation, 54-1817506, of Virginia.
And then it was just like old times . . . slam-bang, bing-bong! Mill
Branch went happily along, digging coal. What happened to their $2 billion of debts, to their unpaid fines and all the rest of it? In Stanley Sturgill’s
words, “Buddy, you got me.”
Do you remember how Don Blankenship’s crew used to outwit the mine
safety inspectors back at Upper Big Branch? The folks at Mill Branch followed that tradition. Specifically, they employed underground text messaging devices to ensure illegal advance notice of inspection. And they received
their reward.
Let me now take you to the United States District Court for the Western District of Virginia, Big Stone Gap Division, so that we may overhear
the plea agreement in United States of America v. Mill Branch Coal, LLC,
filed July 11, 2017, and signed by Christoper L. Slone, the sole Manager and
President of Mill Branch Coal, LLC. (Whatever happened to J. Christoper
Adkins, Vaughn R. Groves and Richard H. Verheij? The answer, my friend,
is blowin’ in the wind.)
MILL BRANCH agrees to plead guilty to Count 1[:] . . . knowingly giving advance notice of . . . MSHA . . . inspections . . .
MILL BR ANCH agrees to pay the maximum fine of
$10,000.00 . . . MILL BRANCH agrees to the imposition of restitution in the form of payment of $15,000.00 to the William M.
Blankenship and Adam Justice Memorial Scholarship Fund . . .
With the extra $50 conviction fee, the punishment added up to $25,050.
Poor Mill Branch had already shelled out $235,488 for various “citations, orders, and proposed assessments.”
Now for the consolation:
MILL BRANCH, and its prior corporate parent, Alpha Natural
Resources, Inc. (“Alpha”), have cooperated with the United
States Attorney’s Office[, which therefore] . . . does not intend to
prosecute any of MILL BRANCH’s corporate parents . . .
LOONEY CREEK TAGGART MINE
This was a creature of Mill Branch, as explained by the Mine Data Retrieval
System: Mine ID: 4407186 . . . Operator: Mill Branch Coal Corporation . . .
Current Controller: Alpha Natural Resources, Inc. . . .Controller Start Date:
6/1/2011.
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NINE MILE MINE
In its working life Nine Mile had produced 201,075 tons of coal. The current controller (beginning in April 2010) for Nine Mile Mine No. 2 was our
hero, James C. Justice II.
Since it commenced operations in 2009, Nine Mile had racked up 18
pages’ worth of fines. Most pages referenced around 25 violations each.
Half the fines were delinquent. Their tally ran up into 2012. Mostly they
had been assessed at only a few hundred dollars apiece, although several
were over $1,000 and a small group were pegged at exactly $4,000. One was
$7,000; two were $25,500. I am happy to inform you that one $24,000 fine
had been closed, which hopefully means paid.
Current penalties, goodheartedly reduced from proposed penaties, were
$230,862, of which $85,262.87 had been paid.
In 2016, Nine Mile Mining, Inc., was one of the defendants in a U.S.
district court lawsuit filed by several states and the EPA. The Complaint alleges that the Defendants have violated the conditions and limitations of National Pollutant Discharge Elimination System (“NPDES”)
permits issued to them by the relevant State of Alabama, Commonwealth of
Kentucky, State of Tennessee, Commonwealth of Virginia, and State of West
Virginia . . .
First on the list of defendants to be notified of further legal shufflings
was James C. Justice II, Executive Vice-President, Southern Coal Corporation.
Appendix F to that document lists approximately 90 violations against
Nine Mile Mining specifically. It now turns out that this company might
be a convenient buffer entity because we are informed that it exists in some
realm where Justice is operator only. The violations are for impermissible
quantities of manganese, iron, settleable solids and total dissolved solids, not
to mention unacceptable pH and flow.
Fortunately, the United States has determined that Defendants have limited financial ability to pay.
Nine Mile had been associated with several operators. Permit number
1102022 for Nine Mile Spur LLC referenced the operator Mill Branch
Coal Corporation.
Mill Branch’s articles of restatement—Commonwealth of Virginia, State Corporation Commission Clerk’s Office (Richmond) document 1004100038, downloaded for WTV by Charles
Pfister, September 2017. April 21–22, 2010. Entity name: Mill Branch Coal Corp. Entity SCC
no.: 0471337-6. Status: Active. STATUS DATE: 09/04/96. Address of Mill Branch: 302 Shawnee Ave., POB 267, Big Stone Gap, VA. ARTICLES OF RESTATEMENT . . ., adopted April
19, 2010.
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Paul Foster—Interviewed by phone, October 12, 2017.
Mill Branch’s first merger—Commonwealth of Virginia, State Corporation Commission
Clerk’s Office (Richmond) document 1212060549, downloaded for WTV by Charles Pfister,
September 2017. December 17, 2012. Entity name: Mill Branch Coal Corp. Entity SCC no.:
0471337-6. Status: Active. STATUS DATE: 09/04/96. The address of all the merging companies was: Bank of America Center, 16th Floor, llll East Main Street, Richmond. CERTIFICATE OF MERGER . . ., effective December 31, 2012, at 11:59 p.m. “Each of the following:
BIG LAUREL MINING CORPORATION Bluff Spur Coal Corporation, DORCHESTER
ENTERPRISES, INCORPORATED Exeter Coal Corporation, GUEST MOUNTAIN
MINING CORPORATION MEADOW BRANCH MINING CORPORATION Osaka
Mining Corporation; is merged into MILL BRANCH COAL CORPORATION, which continues to exist under the laws of VIRGINIA with the name MILL BRANCH COAL CORPORATION, and the separate existence of each non-surviving entity ceases.”
Mill Branch’s second merger—Commonwealth of Virginia, State Corporation Commission
Clerk’s Office (Richmond) document 1311060368, downloaded for WTV by Charles Pfister,
September 2017. December 2, 2013. Entity name: Mill Branch Coal Corp. Entity SCC no.:
0471337-6. Status: Active. STATUS DATE: 09/04/96. The address of both merging companies was again: Bank of America Center, 16th Floor, llll East Main Street, Richmond. CERTIFICATE OF MERGER . . ., effective December 2, 2013, at 11:59 p.m.: Mill Branch with
Mountain Management, Incorporated.
Mill Branch’s third merger—Commonwealth of Virginia, State Corporation Commission
Clerk’s Office (Richmond) document 1312070248, downloaded for WTV by Charles Pfister,
September 2017. December 20, 2013. Entity name: Mill Branch Coal Corp. Entity SCC no.:
0471337-6. Status: Active. STATUS DATE: 09/04/96. The address of both merging companies was again: Bank of America Center, 16th Floor, llll East Main Street, Richmond. CERTIFICATE OF MERGER . . ., effective December 30, 2013, at 11:59 p.m.: Mill Branch with
Cumberland Equipment Corporation.
Mill Branch’s fourth merger—Commonwealth of Virginia, State Corporation Commission
Clerk’s Office (Richmond) document 1311060005, downloaded for WTV by Charles Pfister,
September 2017. December 1, 2013. Entity name: Mill Branch Coal Corp. Entity SCC no.:
0471337-6. Status: Active. STATUS DATE: 09/04/96. The address of both the merging companies was again: Bank of America Center, 16th Floor, llll East Main Street, Richmond. CERTIFICATE OF MERGER . . ., effective December 1, 2013, at 11:59 p.m.: Mill Branch with
Alliance Coal Corporation.
Mill Branch’s coal production and total fines—MSHA Mine Overview: Mine Data Retrieval
System, Operator History for Mine ID: 4407186 (“Injuries, Hours Worked, and Production
Totals,” and “Citations, Orders, and Safeguards”), downloaded for WTV, October 2017, by
Charles Pfister from https://arlweb.msha.gov/drs/ASP/MineAction.asp; total coal production
(= 1,037,691 tons) and fines summed up by WTV.
Alpha’s bankruptcy filing—https://ecf.vaeb.uscourts.gov/cgi-bin/DktRpt.pl?9630065170
10684-L_1_0-1, downloaded for WTV by Charles Pfister, September 2017. JNTADMN,
Appeal, Claim Agent. U.S. Bankruptcy Court Eastern District of Virginia (Richmond),
Bankruptcy Petition #: 15-33896-KRH. Assigned to: Kevin R. Huennekens. Chapter 11, Voluntary, Asset. Date filed: 08/03/2015 341 meeting: 10/06/2015. Debtor: Alpha Natural Resources, Inc. One Alpha Place, Bristol, VA 24202. BRISTOL (CITY)-VA. Tax ID / EIN:
42-1638663.
Mill Branch’s liabilities, assets and creditors in 2015—U.S. Bankruptcy Court, Eastern District
of Virginia—Richmond Division. Case 15-33905-KRH Doc 1 Filed 08/03/15. Entered
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08/03/15 09:14:39 Desc Main, downloaded for WTV by Charles Pfister, September 2017. See
also JNTADMN, Appeal, Claim Agent, U.S. Bankruptcy Court Eastern District of Virginia
(Richmond), Bankruptcy Petition #: 15-33905-KRH, at https://ecf.vaeb.uscourts.gov/cgi-bin/
DktRpt.pl?515100850348029-L_1_0-1, downloaded for WTV by Charles Pfister, September
2017.
The restructuring of 2016, and the “Projected Corporate Structure Chart”—Case 15-33896KRH Doc 2757-4 Filed 06/22/16. Entered 06/22/16 23:57:11 Desc Exhibit(s) Exhibit IV.B.1,
downloaded for WTV by Charles Pfister, September 2017. EXHIBIT IV.B.1 Restructuring
Transactions from NAI-1501310423v1. “(7) The following Debtors will convert to limited liability companies under applicable state law in their current states of incorporation: . . . (e) Mill
Branch Coal Company . . . (9) Debtors . . . (b) Alpha Coal Resources Company, LLC . . . (v)
Mill Branch Coal Corporation . . . (in each case, as such entity exists after the entity conversions
described earlier in this Exhibit IV.B.1),” etc.
Mill Branch’s use of underground text messaging devices—In the United States District Court
for the Western District of Virginia, Big Stone Gap Division, United States of America v. Mill
Branch Coal, LLC. Case No. 2:17CR13. Filed July 11, 2017. Information. /S/ Rick A. Mountcastle, Acting U.S. Attorney. Case 2:17-cr-00013-PMS Document 2 Filed 07/11/17, downloaded for WTV by Charles Pfister, September 2017.
The plea agreement—Case 2:17-cr-00013-PMS Document 3 Filed 07/11/17. In the United
States District Court for the Western District of Virginia, Big Stone Gap Division, United
States of America v. Mill Branch Coal, LLC. Case No. 2:17CR13. Filed July 11, 2017. Plea
agreement. Document downloaded for WTV by Charles Pfister, September 2017.
Information on Looney Creek Taggart Mine—As given; accessed by WTV, October 2017. Cf.
MSHA, “Coal Diver”: “Coal Mining at LOONEY CREEK TAGGART MINE (MSHA
4407186),” downloaded for WTV from http://coaldiver.org/msha-id/4407186, by Charles
Pfister, September 2017. MSHA ID: 4407186. Operator: Mill Branch Coal Corporation. Controller: Richard Gilliam. Location: Wise, Virginia.
Nine Mile’s production and total fines—MSHA Mine Overview: Mine Data Retrieval System,
Operator History for Mine ID: 4407188 (“Injuries, Hours Worked, and Production Totals,”
and “Citations, Orders, and Safeguards”), downloaded for WTV, October 2017, by Charles
Pfister from https://arlweb.msha.gov/drs/ASP/MineAction.asp; total coal production
(= 201,075 tons) and fines (current and paid) summed up by WTV.
Nine Mile’s fines: the 18 pages—MSHA Mine Overview: Mine Data Retrieval System, Operator History for Mine ID: 4407188 (“Citations, Orders, and Safeguards”), downloaded for
WTV, October 2017, by Charles Pfister from https://arlweb.msha.gov/drs/ASP/MineAction
.asp; total coal production (= 1,037,691 tons) and fines summed up by WTV.
Controller for Nine Mile—Current Mine Information: Mine Data Retrieval System, Operator
History for Mine ID: 4407188, downloaded for WTV, October 2017, by Charles Pfister from
https://arlweb.msha.gov/drs/ASP/BasicMineInfonew.asp.
Permit number 1102022 for Nine Mile—“NPDES Permits Lookup,” search range 01/01/2006
through 10/16/2017, from Division of Mined Land Reclamation Data Information System,
downloaded for WTV, October 2017, by Charles Pfister from https://www.dmme.virginia.gov/
dmlrinquiry/frmMain.aspx?ctl=3.
The District Court lawsuit against Nine Mile and others—IN THE UNITED STATES DISTRICT COURT FOR THE WESTERN DISTRICT OF VIRGINIA (ROANOKE DIVISION). Civil Action No. 7:16-cv-00462-GEC Consent decree. THE UNITED STATES OF
AMERICA [on behalf of the EPA]; THE STATE OF ALABAMA, et al., Plaintiffs,
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v. SOUTHERN COAL CORPORATION; JUSTICE COAL OF ALABAMA, LLC, et al.
Case 7:16-cv-00462-GEC. Document 2-1 (86 pp.). Filed 09/30/16. Downloaded for WTV,
October 2017, by Charles Pfister. Pages 1, 4, 5.
“First on the list of defendants to be notified . . . was James C. Justice . . .”—Ibid., p. 67.
APPENDIX B, Priority Permits for Treatment System Audits, pp. 1 and 4, lists SMCRA
1101905, NPDES VA0081905, Looney Ridge Surface Mine, and SMCRA 1101824, NPDES
VA0081824, Looney Ridge Surface Mine #2. Appendix F gives, on p. 439, listings whose operator is Nine Mile Mining Inc., then 17 more such cases on p. 467, then 34 on p. 468, another
approximately 34 on p. 469, and 6 more on p. 470.

“The Bill Cole Plan”
All statements from Friends of Cole campaign flier, collected by Laura Michele
Diener, October 2016.
Cole’s ownership of the Cole Automotive group and the Bill Cole Automall in
Ashland, Kentucky—Same Herald-Dispatch article of October 2.

What Jim Justice Left Us (continued)
“He said he owns 102 companies . . .”—Herald-Dispatch, Wednesday, Octo
ber 12, 2016, p. 1A (Jonathan Mattise, “WEST VIRGINIA GUBERNATORIAL
DEBATE: Cole has Trump, Justice has debt: Candidates answer on sticky
subjects”).
The EPA’s “$5 million deal” with J ustice—Charleston Gazette-Mail, Septem
ber 30, 2016 (Ken Ward Jr., “EPA reaches deal over Justice water pollution violations”), downloaded in September 2016 by Laura Michele Diener for WTV
from www.wvgazettemail.com/news/20160930/epa=reaches-deal-over-justice
-water-pollution-violations.
Justice’s “different way of thinking,” and his plans for West Virginia’s forests—
Herald-Dispatch, Friday, September 30, 2016, p. 1A (Lacie Pierson, “Justice aims
to bring new way of thinking as WV governor”).

“But It’s Home to Me”
About the KD #2 MTR mine Barney Frazier said (interview at his home in Rush
Creek, June 2014): “Mixed in among this, there has been another permit pending for this same company, Revelation, to mine right up to the boundary of the
Kanawha State Forest. That has been pending for about seven or eight years. The
Kanawha State Forest many years ago, during President Roosevelt’s term, was a
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CCC [Civilian Conservation Corps] camp. Maybe the biggest in the state that
I’ve been to. Now there are quite a few o ld-timers who worked in the CCC
camps who are still living and they guard the Kanawha State Forest as if it were
one of their children. Now they are very loyal to the forest. But the permit was
somehow granted within the last month or two. I’m not in that fight, since I’ve
got enough of a fight over here. Well, a gentleman called me last night, and he
said, we’ve done research and we know who you are, and he said, well, we’re
gonna fight, and we have two lawyers, one a feller from Beckley, one is Tom Rist,
and also Bill DePaulo to represent some of the folks. And they’ve mentioned
Keepers of the Mountains Foundation. Now, according to what Chad Cordell
told me, he said they’ve had a couple of community meetings like what we’ve had
up here, and this one is on a bigger scale, and as I understood the lawyers are going to be there. A surface mine board appeal petition was filed today.”
Chad Cordell’s slide show at United P
 resbyterian—June 2014.
Footnote: “In West Virginia, the little h
 ollows . . .”—Coal Facts 2013, p. 52.
Remarks of Chris Hamilton—Interview of June 20, 2014.
Letters to the Charleston Gazette, 2013—April 25, 2013. The person who clipped
this for me did not include the page number; this was the “Readers’ forum” section. Both of the students were from Calhoun Middle/High School. A third letter (from another eighth-grader, a girl named Hannah Allen) was against MTR.
“denied motions by the Keeper of the Mountains Foundation . . .”—Charleston
Gazette, Monday, July 28, 2014, p. 1A (Rick Steelhammer, “Board rejects bid to
stall mine at state forest”). This denial occurred on July 25, 2014. The DEP had
issued a permit to Keystone to begin developing KD No. 2 Mine on May 6; work
began in June.
“wrote that the DEP violated state law . . .”—Charleston Gazette, Wednesday,
October 8, 2014, p. 1A (Rick Steelhammer, “Judge sets hearing over strip mine
near Kanawha State Forest”).
The local paper quoting Chad Cordell on “acid mine drainage . . .”—Charleston
Gazette, May 29, 2015, p. 7A (unattrib., “Coalition seeks hearing over permit
violations near Kanawha State Forest”).
“Chad Cordell: “I took a hike out there . . .”—Unpublished Laura Michele Diener ms. from interview of July 3, 2014; p. 2.
The hike in the forest—July 22, 2015.
Footnote: “It is impractical to attempt to reclaim spoil for farm u ses . . .”—
National Coal Association, p. 283 (Nicholas P. Chironis, “Imaginative Plans
Make Mined Land Better Than Ever”).
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Same footnote: pH range of vinegar—CRC Handbook, 2006, p. 7‑17 (“Typical
pH Values of Biological Materials and Foods”).
Ruling of the district court judge in Huntington on conductivity—Coal Valley
News, Wednesday, June 11, 2014, p. A3 (Jonathan Mattise, “Court: Mountaintop removal mines polluted streams”).
“Rates were significantly higher in mountaintop [removal] mining areas . . .”—
Ahern et al., 838–46.

The Regulated Community
The Obama administration versus John Boehner—Charleston Gazette, May 28,
2015, p. 1A (Mary Clare Jalonick, AP, “New water rules coming from EPA:
Boehner: Businesses sent to ‘economic hell’ ”). Slightly shriller than the foregoing
was USA Today, June 2, 2014, p. 1A (Wendy Koch, “EPA wants carbon cut
30%”). The subject was the proposed reduction of CO2 from power plants by
30% of 2005 levels. Although the article did quote President Obama to the effect
that “cutting carbon emissions will reduce air pollution, improve health and spur
a clean energy economy,” in large blue letters that leaped out at the eye it warned:
“If the plan succeeds, ‘we’ll all be paying a lot more money for electricity—if we
can get it.’—Sen. Mark Enzi, R‑Wyo.” Thus the careless reader would get only the
regulated community’s point of view.
Footnote: Senate energy doings, 2017—The New York Times, Friday, February 3,
2017, p. A17 (Hiroko Tabuchi, “G.O.P. Reverses Obama-Era Rule to Protect
Streams”). These two votes took place on February 2.
“Some geographers believe that if West Virginia’s mountainous regions were
flattened . . .”—Petreycik, p. 7.
Joe Manchin (who was Governor from 2005 to 2010): “when the industries see
the D.E.P. coming onto their property . . .”—The New Yorker, April 7, 2014,
p. (Evan Osnos, “Letter from West Virginia: Chemical Valley, The coal industry,
the politicians, and the big spill”). [Henceforth cited: “Osnos.”] Manchin had
been a “middleman who helped coal mines sell to power plants and other users”
(loc. cit.).
Footnote: “the attacks are c oming . . .”—Mountaintop Mining, p. 3. The passage
continues: “The primary t arget . . . i s . . . mountaintop mining, but make no mistake, the ultimate goal is an end to coal mining.”
Gabriel Kolko, 1963—Quoted in James P. Johnson, The Politics of Soft Coal: The
Bituminous Industry from World War I Through the New Deal (Chicago: University of Illinois Press, 1979). Kolko’s book was The Triumph of Conservatism.
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“UK stocks enjoyed a brief rally . . .”—FT Weekend [Financial Times, London],
Middle East ed., No. 38,849, Saturday 9 May/Sunday 10 May 2015, p. 1 (George
Parker, political editor, “Cameron sweeps back to power in stunning UK election victory”).
A Field Guide to West Virginian Politicians
Nelson: “And currently a pilot . . .”—Coal Valley News, Wednesday, January 21,
2015, p. 3B (staff report, “Nelson given award”). Nelson was Chairman of the
House Committee on Veterans Affairs. During Veterans Visibility Day, he received the surprise gift (by other veterans) of the Military Order of the Purple
Heart “Distinguished Service” Award.
“Ever since these mines had been started . . .” + “. . . as far apart as West
Virginia . . .”—Sinclair, pp. 104, 384. The first sentence cited reads in full: “Ever
since these mines had been started, the operators had controlled the local powers
of government, and now, in the emergency, they had brought in the state militia
as well, and used it frankly to drive the strikers back to work.” When I was alive,
conditions were slightly different. So few coal mining jobs remained in West
Virginia that I never heard anyone talk about striking.
Excerpt from A RENA—Charleston Gazette, Wednesday, May 14, 2015, p. 2C
(David Gutman, “Capito introduces bill to repeal EPA commission rules”)
“Capito has repeatedly declined to r espond . . .”—Charleston Gazette, July 15,
2014, p. 1A (David Gutman, “U.S. Senate campaign: Big names stump for Capito, Tennant: Republican needed to fight for coal, overturn health-care law, Ryan
says”).
Jenkins as “the darling of coal operators”—Coal Valley News, Wednesday, August 20, 2014, p. 4A (“Gregory’s Web” editorial by Ron Gregory, “If we’d just
send Capito . . .”).
Jenkins: “Don’t let anyone fool you . . .”—Coal Valley News, Wednesday,
April 15, 2015, p. 1A (Fred Pace, “Jenkins visits coal mine: Third District congressman vows to continue fight against ‘war on coal’ ”).
Jenkins: “I am outraged . . .”—Charleston Daily Mail, Friday, July 17, 2015, p. 2A
(Joel Ebert, “Delegation blasts coal plan: Opponents of stream policy say it
would have devastating effects on industry”).
“among other provisions”—Same article, p. 7A (“Pollution,” cont’d from p. 2A).
Manchin and the “proposed stream protection rule”—Charleston Daily Mail,
Friday, July 17, 2015, p. 2A (Joel Ebert, “Delegation blasts coal plan: Opponents
of stream policy say it would have devastating effects on industry”).
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Morrisey: “Americans may be d ivided . . .”—Coal Valley News, Wednesday,
July 16, 2014, p. A4 (editorial, [Attorney General] Patrick Morrisey, “EPA’s proposed existing power plant rule blatantly illegal”). Calling it “one of the most
onerous regulations in American history,” he added: “These plants are already
straining under the $9 billion per year cost to comply with the federal regulations that the EPA imposed on them in 2012.”
Morrisey: “Is surveying . . . county c ommissions . . .”— Charleston Daily
Mail, Friday, July 17, 2015, p. 2A (AP, “Morissey to survey commissioners on
prayer”).
Nelson: “priority number one . . .”—Coal Valley News, Wednesday, January 21,
2015, p. 1A (Fred Pace, “Josh Nelson prepares for second term”). “As a coal miner
with over four years in the industry, I believe it is an outrage we have laws that
restrict the coal market. We need to fight to get miners back to work . . . not the
other way around.”
Nelson: “Cap and Trade is gone . . .”—Coal Valley News, Wednesday, March 25,
2015, p. 4 (“Their View,” Josha Nelson, “Recap of the Legislative session”). Also:
“HR 2568 outlawed abortions that happen after when science shows that a baby
can feel pain in the wound at 22 weeks.” When is a wound a womb, and when is
it just an unkind cut?
Nelson: “the war on coal would d ecimate . . .”—Coal Valley News, Wednesday, May 6, 2015, p. 4A (“Their View,” Josh Nelson, “The first 100 days in Congress”).
Nelson: “I recently did an interview . . .”—Coal Valley News, Wednesday, May 6,
2015, p. 4A (“Their View,” Josh Nelson, “Continuing to fight for coal”).
Rahall’s attack on R
 omney—Coal Valley News, Wednesday, September 10, 2014,
p. 1 (Ron Gregory, “UMW endorses Tennant”).
Rahall “. . . rallied with hundreds of m
 iners . . .”—Coal Valley News, Wednesday,
November 6, 2013, p. 1A (from staff reports, “Rahall stands with miners; Calls
out EPA”).
Rahall’s miner protection bill—Charleston Gazette, Friday, March 22, 2013,
p. 2A (Paul J. Nyden, “New Robert C. Byrd miner-safety bill introduced in
house”).
Stollings on the Alternative and Renewable Energy Act—Coal Valley News,
Wednesday, January 28, 2015, p. 4A (“Their View,” Sen. Ron Stollings, “Legislature now underway”).
West Virginia “gets 95 percent of its electricity from coal”—Charleston Gazette,
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Monday, April 13, 2015, p. 11A (David Gutman, “Coal job losses offset everywhere: Gas, wind, solar industries make employment gains, but not in W.Va.”
cont’d from p. 1A).
 ennant—“Officially the U.S. Senate c andidate . . .”—Coal Valley News, WednesT
day, September 10, 2014, p. 1 (Ron Gregory, “UMW endorses Tennant”).
Tennant’s “opposing regulations on c oal-fired power p lants . . .”—Coal Valley
News, Wednesday, September 24, 2014, p. 5B (from staff reports, “Mining Extension services celebrated 100 years”).
Tennant: “coal is the foundation of our state . . .”—Coal Valley News, Wednesday, September 24, 2014, p. 5B (from staff reports, “Mining Extension services
celebrated 100 years”).
Tennant: “I am pro-coal . . .”—Charleston Gazette, July 15, 2014, p. 13A (“Tennant,” cont’d from p. 1A).
Tennant: Footnote: “While you and I were rallying in Pittsburgh . . .”—Coal
Valley News, Wednesday, September 10, 2014, p. 1 (Ron Gregory, “UMW endorses Tennant”).
Tomblin: “These proposals appear to realize some of our worst fears . . .”—
Charleston Gazette, Tuesday, June 3, 2014, p. 1A (Ken Ward Jr., “EPA plans cuts,
but coal still in mix: Proposed carbon emissions reduction aims to head off catastrophe”).
Tomblin: “The EPA’s proposed r ules . . .” + “We must have reasonable electric
rates . . .” + “Coal can, and should . . .”—Coal Valley News, Wednesday, August
13, 2014, p. 5B (“Gov. Tomblin, Contributing Columnist,” “Fight to preserve
W. Va’s role as energy leader”).

The Regulated Community (continued)
“. . . power did not reside in the hands of those who understood the climate
system . . .”—Naomi Oreskes and Erik M. Conway, The Collapse of Western Civilization: A View from the Future (New York: Columbia University Press, 2014).
Nick Rahall and the Regulatory Certainty A
 ct—Coal Valley News, Wednesday,
July 23, 2014, p. 4B (Ron Gregory, “Rahall bill would block EPA revocations”).
Footnote: “Republican groups have also blasted Rahall . . .”—Charleston Gazette,
Monday, June 9, 2014, p. 7A (Adam Beam and Jonathan Mattise, “Even under
attack, coal maintains its political muscle”).
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“Memories are quickly fading away . . .”—The Japan Times, Thursday, March 6,
2014, p. 1 (Reiji Yoshida, “Business dries up as memory of 3/11 fades: For Kes
ennuma, ‘real recovery’ may never come”). The proprietress was Yumiko Onodera.
The “independent Diet probe” into the disaster—The Japan Times, Wednesday,
March 12, 2014, p. 1 (unattrib., “Reactors still feared despite new rules”). Kiyoshi Kurokawa “led . . . independent Diet probe into the disaster.” His report was
dated July 2012. “The disaster was ‘profoundly m
 an-made’ owing to management lapses and collusion with government regulators, he said.”
The tale of Mr. Tanaka Satoru and the N
 RA—The Japan Times, Wednesday,
June 11, 2014, p. 2 (unattrib., “NRA nominee paid by T
 epco-linked body”).
The tale of Sendai Reactor No. 1 —The Japan Times, Tuesday, August 11, 2015,
p. A5 (Alexander Martin, “Japan Restarts First Plant Since Accident”).
“the new director of West Virginia’s Division of Air Quality had ‘worked in a
high-tech segment of the petroleum industry’ ”—Coal Valley News, Wednesday,
July 2, 2014, p. A5 (“W. Va. News in Brief”).
The allegation of Lori Ann B
 urd—Coal Valley News, Wednesday, April 15, 2015,
p. 3A (T. L. Headley, “Groups intent to sue over mountaintop removal”). This
item stated that Coal River Mountain Watch, the Ohio Valley Environmental
Coalition, the West Virginia Highlands Conservancy, the West Virginia Rivers
Coalition, the Center for Biological Diversity, the National Wildlife Federation
and the Sierra Club had filed joint notice of intent to sue the U.S. Office of Surface Mining “for failure to intervene on West Virginia’s lax oversight of mountaintop removal and other destructive surface mining.”
“On the whole, it was not so impressive . . .”—Thoreau, A Week . . . , p. 856
(Cape Cod).
“May 2015 has been unseasonably w
 arm . . .”—The New York Times, Saturday,
May 30, 2015, p. B12.
“a brutal heat wave continued to blister the country . . .”—Time, vol. 185, no. 21,
2015 (no month, but presumably May), p. 11 (“Starved Earth”).
“in pin-stripes and tasselled loafers . . .”—Osnos, p. 46.
Remarks of Chris Hamilton—Interview of June 2014.
Footnote: “Remember, my f riend . . .”—Bram Stoker, Dracula (San Diego: Canterbury Classics, 2012), p. 117. I consider it quite vicious that this crudball version (from the library of my 16‑year-old daughter) does not list the original
publication date.
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Footnote: Remarks of the UMW President, Cecil E. R
 oberts—Coal Valley
News, Wednesday, July 9, 2014, p. B5 (Fred Pace, “UMWA to hold rally in Pittsburgh to protest proposed EPA existing power plant rule”).
“The world’s aflame with global terrorism . . .”—Charleston Gazette, Friday, June
27, 2014, p. 3A (“Readers’ Voice”).
“For average annual N[orthern] H[emisphere] t emperatures . . .”—IPCC, 2013,
p. 77. Italics in original removed.
“West Virginia tied with Nevada as the least transparent . . .”—Osnos, p. 45,
referencing a study by the Pacific Research Institute which compared state laws
re: “transparency in politics.”
Corky’s photo—Coal Valley News, Wednesday, July 2, 2014 (Corky DeMarco,
“Exporting liquid natural gas will bolster W. Va. natural gas infrastructure and
economic growth”).
“The government’s ‘social cost of carbon’ calculations . . .”—Coal Valley News,
Wednesday, August 28, 2013, p. A4 (letter to the editor from Nicholas “Corky”
DeMarco).
Footnote: Corky’s o bituary—The State Journal, posted July 8, 2016, updated
August 7: “WV oil and gas leader Corky DeMarco dies at 68,” downloaded for
WTV by Laura Michele Diener, September 2016, from www.statejournal.com
/story/32401481/w v‑oil-and-gas-lea . . .
The “coal tree” diagram—The Welch News, Volume 90, Number 033, Friday Evening, March 28, 2014, Special Coal Edition, Section C, p. 4E (2013 West Virginia Coal Association WV Coal Facts).
Remarks of Tim Bailey—Transcribed directly onto laptop during an interview
at his office, Friday, June 27, 2014.
Footnote: “MASSEY LINED ITS POCKETS . . .”—Coal Valley News, Wednesday, September 11, 2013, p. A9.
“We hear about the power plants and the War on Coal, but it has a whole lot less
to do with EPA . . .”—To clarify Mr. Bailey’s meaning as I understood it, I have
abbreviated and slightly reworded the original, which ran: “We hear about the
power plants and the War on Coal, and when you talk to them, it has a whole lot
less to to do with EPA . . .”
Caption to photograph: FOC is “a nonprofit p ublic-advocacy group intended to
‘educate West Virginia citizens about the coal industry and its vital role in the
state’s future.’ ”—Osnos, p. 46.
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Coal Combustion’s Percentage of E
 nergy-Related Carbon Dioxide Releases
for Selected Countries
Data from Coal Information 2012, p. I.14 (Table 2.7: “Key energy and CO2 emissions data for OECD countries [2010]”).

The Regulated Community (continued)
The Iwaki labor activist—Mr. Kawama Tatsuhiko of the National Railway Mito
Motive Power Union. Interviewed in February 2014. This quotation may help to
characterize him: “I always vote for the Communist Party, but our union labor
activists a re . . . The capitalists are not the only ones who harm our cause, but also
the Communists. Because we are saying the right thing, we are more advanced
than Communist people. Actually we don’t have good relations with them.” And
again: “The railroad plans to extend to Katsuda and we are against it. They encourage us to return. J[apan] R[ailways], Tepco, capitalism: All three of them
have tried to make us suffer.”
Footnote about the year 1984: “By then [specifically, in 1980] Japan already produced 10% of the world’s nuclear power”—and bought 25% of world coal imports, or 2.1 quads.—Information from U.S. DOE, 1982, p. 4. From 1973 to
1981, world nuclear power production increased from 2.2 to 8.7 quads (loc. cit.).
Same footnote: 30% of Japanese electricity was nuclear in 1 995—Kroschwitz
and H
 owe-Grant, vol. 17, p. 371 (“nuclear reactors [introduction]”).
“I have received criticism . . .”—Underwood, p. 590 (Boost Coal Luncheon,
July 19, 1999).
In 1999, “nearly 14% of West Virginia’s families lived below poverty level”—
Mehmet Odekon, gen. ed., Encyclopedia of World Poverty (Thousand Oaks,
California: Sage Publications, Inc., 2006), vol. 3, p. 1277. According to Petreycik, p. 65, in July 2013, West Virginian unemployment was 6.2%, which was 15th
lowest.
Coal’s “record production year” of 1997—Coal Facts 2012, p. 2.
When West Virginia qualified as the poorest s tate—Odekon, vol. 3, p. 1111
(“United States”). In 1 991–2013 one measurement found poverty worst in Arkansas (18.5 percent), but West Virginia, Louisiana and Mississippi each had the
highest poverty rate five times, while D.C. achieved this glorious victory six
times.
“even its indigent burial program had to cease making payments”—Information
from Coal Valley News, Wednesday, June 11, 2014, p. A2 (“West Va. indigent
burial program exhausts funds”). This was the second year the program had run
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out of money. Until the new fiscal year began on July 1, “area lawmakers say they
are not for sure [sic] how the state will help l ow-income families pay for burials.”
Tickets of sheriff’s sales—Advertisement in Coal Valley News, Wednesday, September 24, 2014, p. 1C. All these debtors were in Boone County.
West Virginia’s 2012 per capita energy use compared with the national average
(303 million BTUs)—U.S. Statistical Abstract, 2015, p. 614 (Table 946: “Energy
Consumption E
 nd-Use Sector and Selected Source by State: 2012”). [Data
source: U.S. EIA, 2014.] A more telling statistic from the same place: U.S. total
energy consumption for that year was 94,971 trillion BTUs. West Virginia’s
total was 723 trillion, or 0.76% of it.
West Virginia’s rate of population loss—Coal Valley News, Wednesday, April 15,
2015, p. 6A (David Gutman, Charleston Gazette, “W. Va. losing population
faster than any other state”).
The state’s overdose r ate—Charleston Gazette, June 18, 2015, p. 1A (John Raby
and Jonathan Mattise, “W. Va tops list for OD deaths: Rate more than double
U.S. average”).
Obesity figures—Herald-Dispatch, Friday, September 5, 2014, p. 1A.
U.S. Department of Labor—U.S. Department of Labor, U.S. Bureau of Labor
Statistics, Bulletin 2800: Occupational Outlook Handbook, 2 012–13 Edition: A
Dictionary of Occupational Titles Supplement (April 2012, by Claitor’s Publishing Division, Baton Rouge). The number of jobs for material moving machine
operators as of 2010 was given as 669,000, mostly for n
 on-mining positions such
as civil engineering construction or warehousing.
Mr. Arvel W
 yatt—Interviewed in his Flat Iron Drugstore in Welch, April 2014.
“No more orders”—He was partially right, in that there were fewer domestic
residential orders. See, for instance, Freese, p. 160: “In the affluent years after”
World War II, “as natural gas and fuel oil became more available, [American]
people turned away from coal, scrapping their big furnaces, dusty stoves, and ash
cans forever.”
Footnote: 10–15 quads of coal produced every year in the late 1960s—Meyer and
Gómez-Ibáñes, p. 126.
Same footnote: “roughly the energy contained in 200 million barrels of oil”—
Camara, p. 2‑1.
Same footnote: World coal production 1973–81 (expressed both as quads and as
3.4 billion short tons to 4.2 billion short tons), the Western Hemisphere’s share
and the brief dip in American production—U.S. Department of Energy, Energy
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Administration, 1981 International Energy Annual (Washington, D.C.: U.S.
Department of Energy, September 1982), p. 3.
Same footnote: “the highest ranking coal exporters” in 1980 + information on
Japan—Ibid., p. 4.
Active Coal Mining Sites in West Virginia
Sites information (including Raney quote) from Coal Valley News, Wednesday,
November 5, 2014, p. 7A (staff and news reports, “Only 96 active coal mining
sites in West Virginia”).
Emissions information from U.S. Energy Information Administration /
Monthly Energy Review June 2016, p. 181 (Table 12.6: “Carbon Dioxide Emissions From Energy Consumption: Electric Power Sector [Million Metric Tons
of Carbon Dioxide]”), PDF version downloaded for WTV by Jordan Rothacker;
no web address given.

The Regulated Community (continued)
“between 1960 and 1990, American coal consumption nearly doubled, from
1.014 × 1016 to 1.912 × 1016 BTUs”—Information from Kroschwitz and Howe-
Grant, vol. 12 (“Fuel Resources” to “Heat Stabilizers”), p. 2 (“fuel resources,”
Table 1 (“U.S. Energy Consumption from 1 870–1990, EJ”). To convert EJ to
BTU, multiply by 9.48 × 1014. No wonder that this same source speaks (on p. 3)
of “a significant resurgence in the production and use of coal throughout the
U.S. economy” since 1970.
Peabody Coal’s sales and e mployees—Adele Hast, ed., International Directory of
Company Histories, vol. IV (Chicago: St. James Press, 1991), p. 169. It was “the
largest producer and marketer of coal in the United States.” Now it was also a
wholly owned subsidiary of Hanson PLC, which acquired Peabody in 1990. The
corporate history takes us back to the good old days, when Mr. Peabody himself
“established good political connections with Chicago’s powerful Democratic
Party. This enabled his company to be the party’s official coal supplier.” That’s
what I call American initiative.
Peabody as “the largest U.S. producer” of l ow-sulfur coal—Ibid., p. 170.
“In the early 1990s more than half of the e lectricity . . .”—Ibid., p. 171.
Coal Use as a Percentage of Total Fuel Consumption
Kroschwitz and Howe-Grant, vol. 12 (“Fuel Resources” to “Heat Stabilizers”), p. 2
(Table 1, “U.S. Energy Consumption by Source from 1870–1990”). Original figures
in EJ: 1870 total was 4.1, with “wood and biomass” at 3.1, and coal at 1.1. Page 12
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(Table 13: “World Energy Consumption, 1991, EJ”): 1991 total was 365.93, of
which coal made up 96.91. These figures converted to percentages by WTV.

The Regulated Community (continued)
“power companies turned to the far less efficient . . .”—Laskas, p. 33.
Appalachian percentage of U.S. coal production, 1 992—National Coal Association, p. 2. The NCA further breaks down the 1992 picture thus: Electrical
utilities consumed 779.8 out of 995.6 available million short tons of coal. Of the
rest, 103.0 m(s)t went for exports, 80.4 for “industry” and 32.4 for coke.
“more than half of America’s electricity was generated through the burning of
coal.”—Ibid., p. 4: “What surprises many people is that the majority of this
electricity—more than 55 percent of the nation’s t otal—comes from one of our
oldest but most reliable fuel resources: COAL.”
The story of coal and sulfur, and footnote on central and northern A
 ppalachia—
Coal Valley News, Wednesday, January 7, 2015, p. 5A (Anya Litvak, “Pennsylvania coal comes of age”). Central Appalachia, “which includes the southern
portion of West Virginia, Kentucky and Virginia,” “has the lowest sulfur coal in
the country,” but is getting mined out, leaving “either thick and dirty or thin and
clean” slabs of coal, according to Alan Stagg, CEO of Stagg Resources Consultants, whose headquarters is in West Virginia. Thanks to scrubbers, “at the Cheswick power plant in Springdale [Pennsylvania]—long a staple on environmental
groups’ dirtiest power plants list—the average sulfur content of coal burned the
first full year after scrubbers were installed in the summer of 2010 was nearly 150
percent higher than in 2009.”
The coal trains of 2013; Cloud Peak Energy and SuperCritical Capital—The
New York Times, Saturday, June 15, 2013. p. A1 (Clifford Krauss, “Future of an
Industry and a Tribe Hinges on a Coal Export Battle”).
Footnote: “the coal seams of A
 ppalachia . . . are not in significant d ecline . . .”—
Coal Valley News, Wednesday, August 26, 2015, p. 4A (“Their view”: Bill Raney,
President of the WVCA, “Obama’s plan an insult”).
Regional coal prices, April 15, 1015—Information from Coal Valley
News, Wednesday, April 15, 2015, p.3A (Fred Pace, “Production continues decline”).
The old man in Bradshaw—Interviewed June 26, 2014.
The drive‑in “accentuated by neon tubing along the eaves and c orners . . .”—Ross
Macdonald, Four Novels of the 1950s, ed. Tom Nolan (New York: Library of
America, 2015) p. 584 (The Doomsters).
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Footnote: Tim Bailey on the union halls—Interview of June 27, 2014.
West Virginia’s bad roads and accident f atalities—Charleston Gazette, July 11,
2014, p. 1A (Phil Kabler, “Battered Byways: W. Va. rural roads tied for 2nd
worst: Mountain State’s fatality rate 3rd in nation”).
“A good place to turn for higher p rofits . . .”—Chironis, p. 2 (David Vondle,
“Low-Cost Ways to Boost Productivity”).
“Direct coal employment dropped from 70,000 m
 iners . . .”— Coal Valley
News, Wednesday, May 22, 2013, pp. A1, A10 (Ken Ward Jr., Charleston Gazette, “Region’s coal industry faces huge drop, report says”). The sentence continued: “But since 1997, production itself has declined by 37 percent in Southern
West Virginia—better than eastern Kentucky, whose corresponding figure has
gone down by 44 percent.” The writer expected coal production throughout central Appalachia to drop by 53% from 2011 to 2040.
“Coal mining has changed from a labor intensive activity . . .”—K roschwitz and
Howe-Grant, vol. 6, p. 465.
U.S. coal productivity: 17.7 tons/day in 1988—When I tried to cross-check these
numbers using the West Virginia Coal Association’s statistics [Coal Facts 2012,
p. 10], I got very different results. My 1988 figure (divided by 365) was 14.13
tons per d ay—somewhat off from 17.7. (The WVCA notes that the definition of
“jobs” changed over time.) At any rate, the numbers available to me do show increasing productivity and employment peaking from about 1924 to 1952, then
falling:

West Virginian Coal Production, Employment and Average [Yearly] Output
I calculated average output as tons divided by jobs.

Tons

Jobs

Average Output

1900

22,647,207

29,017

780.48

1925

123,061,085

111,708

1,101.63

1950

145,563,295

119,568

1,217.41

1975

109,048,898

55,256

1,973.52

2000

169,370,602

14,281

11,859.86
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Ms. Jean Battlo—Interviewed outside her family business in Keystone, April 2014.
The uses of anhydrous ammonia, and its two would‑be t hieves—Coal Valley
News, Wednesday, January 1, 2014, p. A1 (Fred Pace @vitasmedia.com), “Men
who attempted theft of dangerous chemical at mine site sent to prison”).
Toxicity and carcinogenicity of coal dust and coal t ar—Richard J. Lewis Sr.,
pp. 301–2.
“My scintillation measurements of coal always came out innocuous”:
SELECTED C OAL- R ELATED RADIOACTIVITIES, 2 014 –15
[in microSv/hr]

2:57 AM

Barapukuria, Bangladesh
• Air dose near Barapukuria Coal Mine Company conveyor
• Air dose near outer wall of same mine
• Timed walk on road inside coal mine’s aboveground premises

0.18
0.18
0.12

Upstream of Lorado, West Virginia
• Gravel parking lot across from loaded coal train

0.18

Nitro, West Virginia: John E. Amos c oal-fired power plant
• Air dose through open window of moving vehicle well in
smelling range of stacks (timed count)

0.12

Twilight, West Virginia: Mountaintop removal mine
• Lump of coal on flattened top of Cook Mt.
• Six inches above settlement pond in same place

0.18
0.12

Whitesville, West Virginia
• Coal below Upper Big Branch memorial

0.12

Williamson, West Virginia
• Coal House (a Chamber of Commerce building made
mostly of coal)

0.12

Wise County, Virginia: Mountaintop removal mine
• Access road into mine, measured on ground
• Rock dust and slate excavated from mine
• Air dose in supply yard
• Loose coal in supply yard
• Shore of stream entering mine portal

0.18
0.30
0.18
0.18
0.18
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Estimated annual American deaths from coal burning—Bernard L. Cohen, p. 65.
“From a local newspaper”: “A lawsuit filed on behalf of 77 people . . .”—Herald-
Dispatch, Friday, September 5, 2014, p. 1A (unattrib., “Lawsuit: 77 affected by
chemical exposure”).
McDowell coal stats from 1935—U.S. Department of Commerce, 1939, p. 880.
“One columnist”: McDowell “has produced more coal than any county in the
country”—Charleston Gazette, July 15, 2014, p. 4A (Editorials: “Change: Coal
decline”), quoting Mark Connell.
Food stamp recipients in West Virginia—Coal Valley News, Wednesday, June 11,
2014, p. A7 (“Food stamp use increases in W. Va.”). West Virginia was one of
seven states to show this trend. After McDowell, Mingo County came in second
at 27%, then Wyoming at 24%.
McDowell as “the unhealthiest county in West Virginia”—Charleston Gazette,
March 21, 2013, p. 1A (Lori Kersey, “Annual County Health Rankings: Mon
healthiest, McDowell least: Coalfield counties are state’s unhealthiest”). The
study was carried out by the University of Wisconsin.
Footnote: “Gallup polls have shown that we are the sickest district . . .”—C
 ongress
Blog: The Hill’s Forum for Lawmakers and Policy Professionals, Congress Blogicon, Congress Blog feed, June 4, 2012, 03:45 p.m., “The cost of being number one
in mountaintop removal,” by Stanley Sturgill. The author continues: “Peer reviewed scientific studies have shown that people in Appalachia that live near
mountaintop removal surface mining have cancer rates 14.4% higher than the
national average, nearly twice as high as other areas in Appalachia.” He does not
cite any sources.
Unemployment rankings of West Virginia c ounties—Coal Valley News,
Wednesday, July 2, 2014, p. A5 (“W. Va. News in Brief”).
Clay County’s claims to fame—Per capita income, 2008: $12,579. Median
household income, 2008: $25,104. For McDowell’s comparable figures, see
p. 337. Rand McNally Commercial Atlas & Marketing Guide 2010, vol. 1: Guide
(141st Edition) (Chicago: Rand McNally, 2010), p. 72 (“Counties”).
Mary the librarian—Interviewed in the library in Northfork, April 2014.
The waitress at Shupester’s—Ditto.
The tale of Prenter’s w
 ell—Coal Valley News, Wednesday, December 23, 2015,
p. 1A (Owen Wells, “Prenter suffers water outage since Dec. 15”). The Boone
County administrator was Jim Gore.
Testimony of Jennifer Massey on brain cancers + words of DEP director (Randy
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Huffman) and high iron and sulfate levels in Prenter water (Laura Merner, “a
Ph.D. candidate in hydrology”)—The State Journal [Charleston, WV], unattrib.,
“Study: Coal slurry contaminated Prenter Hollow Water,” posted January 17,
2012; downloaded for WTV by Laura Michele Diener, September 2016, from
www.statejournal.com/story/16537608/study-coal-slurry‑c . . .
Testimony of Maria Lambert—Shannon Elizabeth Bell, Our Roots Run Deep as
Ironweed: Appalachian Women and the Fight for Environmental Justice (Urbana:
University of Illinois Press, 2013), pp. 80, 81, 72 (from ch. 5, which is all about
Ms. Lambert).
Dustin White on Prenter: “It was Massey (now A lpha) . . .”—E‑mail to Vivian
Stockman, Tuesday, September 6, 2016, 11:31 a.m., forwarded on that same day
to Laura Michele Diener, who had asked about Prenter on my behalf. [Note:
Hard copies of all e‑mails sent for Carbon Ideologies will be deposited in my archive at the Ohio State University.]
The four coal companies’ settlement to Prenter and Seth—Charleston Gazette-
Mail, December 18, 2015 (David Gutman, “Prenter residents without water;
officials say it should return soon”), downloaded for WTV by Laura Michele
Diener from www.wvgazettemail.com/news/20151218/pretner-resident . . .
“Those villains preferred coal from the Far West, which had less sulfur in it . . .”—
The lowest-sulfur coal “is found west of the Mississippi River”—for instance,
in Wyoming. Kroschwitz and Howe-Grant, vol. 6, p. 476 (“combustion tech
nology”).
Keystone “collapsed after a bank embezzlement”—Information from Jean Battlo, April 2014.
S teamer-smoke’s visibility [by Darwin, at least] from 70‑plus miles a way—
Thoreau, A Week . . . , p. 934 (Cape Cod, this chapter of which was written ca.
1865).
Tom Jones, Department of Integrated Science and Technology at Marshall
University—Quoted from notes by Prof. Laura Michele Diener, who interviewed him twice in their mutual workplace for her water research project in
May 2014. I was not present, and would like to thank them both for making
these words available.
Description of photo of the Bishop Mine’s drainage tunnel + “The tunnel
drained 12,000 acres of c oal . . .” + text and description of photo re: drainage of
the Pocahontas No. 3 —Archer, p. 40.
The equation: “Pyrite + o xygen . . .” + definition of y ellowboy—Stapleton,
vol. 2, p. 48.
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Footnote: pH of human gastric contents—CRC Handbook, 2006, p. 7‑17 (“Typical pH Values of Biological Materials and Foods”).
Arvel Wyatt: “Tapwater, I drink it all the time . . .”—Interview of April 2014.
Tom Jones: “raise [pH]”—“Raise acidity” in original.
Remarks of Tim Bailey—Interview of June 27, 2014.
Governor Tomblin: “I grew up in Logan . . .”—Coal Valley News, Wednesday,
September 11, 2013, p. A2 (Ron Gregory, “Peabody-Patriot much discussed at
annual UMWA event”).
The s now-white creek in V
 an—Ibid., p. B7 (Fred Pace, “Mining incident turns
creek white”).
Kathy Cosco’s past concurrent position with Manchin [June 2012–November
2012], her present position with DEP [February 2 008–October 2013], her future job at Frontier Communications [“Mgr. Government and External Affairs”] and that photo with the beautiful smile—Kathy Cosco profile,
downloaded for WTV by Laura Michele Diener on September 6, 2016, from
www.linkedin.com/in/kathy-cosco-7b583b27.
Footnote: Chad Cordell: “I was talking to a f riend . . .”—Laura Michele Diener
ms. (interview of July 3, 2014), p. 5.
Advertisement from Coyote Coal L
 LC—Coal Valley News, Wednesday,
May 28, 2014, p. B4.
Coyote Coal “according to the DEP had racked up only three v iolations . . .”—
From DEP website, accessed by Dustin White, in an attachment to his e‑mail of
Thursday, September 29, 2016, 11:28 a.m.
“it appears all fines are paid”—E‑mail from Dustin White to Laura Michele
Diener, Monday, September 12, 2016, 1:06 p.m. Loc. cit.: “Inactive means there
is [sic] no operational activities or moving coal. No one is working except maybe
security guarding the complex.”
The footnoted newspaper clipping—Charleston Gazette, June 2, 2014, pp. 1A,
3A (David Gutman, “Men charged in mine kickback scheme are big Tomblin
donors”). Six or more of the 10 men charged “have been major donors to Gov.
Earl Ray Tomblin.” Three gave the maximum allowed amount for one election
cycle, which was $2,000. Four also “made major campaign contributions” to state
Senator Art Kirkendoll, “who Tomblin appointed to his old Logan County senate seat when he became governor in 2010.”
Tomblin’s emergency decree on aluminum levels—Charleston Gazette, March
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28, 2013, p. 1C ff. (Ken Ward Jr., “Water rule irks groups: Several protest attempt
to weaken aluminum limits”).
“Future Direction of Rivers and Lakes in Overall Image . . .”—Ministry of the
Environment, Japan, pamphlet: “Japan’s Decontamination Efforts and its Effects” (2014), p. 46 (Ref. 11).
“This week was a huge win for c oal . . .” + “This bill brings the standards into
reason . . .”—Coal Valley News, Wednesday, March 13, 2013, p. A4 (Joshua Nelson [R‑Boone], “At the H
 ouse . . .”).
Extracts on toxicity of s elenium—Richard J. Lewis Sr., pp. 1 033–34 (“selenium”). “Chronic i ngestion . . .” actually appears before “Poison by i nhalation . . .”
Footnote: Ad from Wildcat LLC—Charleston Daily Mail, April 16, 2013, unknown page, advertisement MR‑34‑BR.
Bill W
 hite—Interviewed on his porch in Bim, June 23, 2014.
Footnote: Testimony of Maria Lambert—Bell, pp. 71–72.
Remarks of Tim Bailey—Interview of June 27, 2014.

We Don’t Comment Publicly
“The spirit of Western civilization is the spirit of i nquiry . . .”—Robert Maynard
Hutchins, ed.‑in‑chief, Great Books of the Western World, vol. 1, The Great Conversation (Chicago: Encyclopaedia Britannica, Inc., 1952), p. 1.
The Coal Jobs and Safety Act (“a legislative initiative from the West Virginia
Coal Association”) and its o pposers—Charleston Gazette, February 6, 2015,
p. 1A (Ken Ward Jr., “Mining Industry: UMW, activists join forces on coal
bill”).
Specific provisions of the act, and Sen. Kirkendoll’s encomium—Charleston Gazette, February 13, 2015, p. 1A (Ken Ward Jr., “Bill eases laws on coal mine
safety: W. Va would become more competitive, industry lobbyists say”).
The death of Wilbert Starcher: “The driver’s vision was o bscured . . .”—Herald-
Dispatch, October 14, 2010, unattrib., “Coal companies cited over fatalities,”
downloaded for WTV by Laura Michele Diener, September 2016, from www
.herald-dispatch.com/business/coal-companies-cited . . .
Miscellaneous details about the accident (inserted in various parts of the paragraph)—Gary S. Snyder, Inspector‑at‑Large, West Virginia Office of Miners’
Health, Safety and Training, Region IV Office (Oak Hill), “Report of Investigation: Underground Coal Mine Fatality (Haulage Accident), White Buck Coal
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Company, Pocahontas Mine, Permit Number U00300705A, July 1, 2010” (n.d.,
but very possibly the same day), pp. 3–7, 11.
Other d etails—From Douglas W. Johnson, Coal Mine Safety and Health Inspector, and Robert Hatfield, Coal Mine Safety and Health Inspector (Electrical),
accident investigators, United States Department of Labor, Mine Safety and
Health Administration, Coal Mine Safety and Health, “CAI-2010‑40: REPORT OF INVESTIGATION: Underground Coal Mine, Fatal P
 owered-
Haulage Accident, July 1, 2010, Pocahontas Mine, White Buck Coal Company,
Rupert, Greenbrier County, West Virginia ID No. 46‑09154” (Mt. Hope, West
Virginia: MSHA, n.d.), pp. 2, 4–5, 7.
UMW response: “A new majority in the state L
 egislature . . .”—Coal Valley
News, Wednesday, February 18, 2015, p. 4A (“Editorial” page, Cecil E. Roberts,
“A display of raw political payback”).
Chris Hamilton’s reply to the f oregoing—Coal Valley News, Wednesday, February 18, 2015, p. 4A (“Editorial” page, Chris Hamilton, “A response to Cecil
Robert’s [sic] claims”).
Taciturnity about slurry dams—Charleston Gazette-Mail, April 26, 2013, p. 1A
(Ken Ward, “U.S. Office of Surface Mining: Safety concerns on slurry dams in
leaked study: OSM officials refuse to release data findings from draft prepared
in 2011”).
The tale of Energy Marketing Co. and its dam—Herald-Dispatch, April 17, 2013,
page unknown (Vicki Smith, “Slurry dam’s owner ignoring federal lawsuit”).
“to a height taller than the Hoover Dam . . .”—Herald-Dispatch, April 26, 2013,
page unknown (Vicki Smith, “Engineers questioning construction of slurry
dams in West Virginia”).
Footnote: Alpha’s selenium violation at Brushy Fork—Coal Valley News,
Wednesday, April 30, 2014, p. A11 (AP, “Impoundment in Raleigh Co. has violated the state’s water quality standard for selenium”).
The story of the Rush Creek mine—Charleston Gazette-Mail, July 13, 2013,
p. A1 (cont’d from p. 7a) (Ken Ward Jr., “Charleston’s Rush Creek: Mine plan
concerns residents”).
Footnote: Keystone as the permit holder in 2 016—Charleston Gazette-Mail,
August 22, 2016 (Rick Steelhammer, “Kanawha Forest Coalition prevails in
2‑year effort to halt strip mine,” downloaded for WTV by Laura Michele Diener
in August 2016 from www.wvgazette.mail.com/news-kanawha-county
/2016082 . . . : “Under the terms of the DEP consent order signed late last month
after a year between the coalition and the permit holder, Keystone Industries of
Jacksonville, Florida . . .”
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Jeff Hoops’s citizen award, charities and personal p rayer—Herald-Dispatch,
April 6, 2014, p. 1A (Jean Tarbett Hardiman, “Mining leader helps with projects
locally and around the world”).
Don Blankenship’s largesse in Matewan—Galuszka, pp. 47–51.
Jim Justice’s donations—NPR investigation.
Footnote: “I believe that is a pretty accurate view of how permitting works . . .”—
Wendy E. Radcliff, Environmental Advocate, WVDEP, e‑mail of Tuesday, January 17, 2017, to Laura Michele Diener; printed out by her for WTV.
Same footnote: “permit provisions that the applicant must meet before the
permit is a pproved . . .” + stats on denied and withdrawn permits, 1 996–2016—
Kelley J. Gillenwater, Communications Director, WVDEP, e‑mails of Monday,
January 23, and Tuesday, January 24, 2017, to Laura Michele Diener; printed out
by her for WTV.
Same footnote: Information and related quotes on those two women’s fates—
Charleston Gazette-Mail, January 27, 2017 (Ken Ward Jr., “New secretary fired
WVDEP environmental advocate”), downloaded for WTV by Laura Michele
Diener in August 2016 from www.wvgazette.mail.com/news-politics/20170127
/new-sec . . .
The Charleston spill “involved a chemical used in coal processing. But it didn’t
involve a coal m
 ine . . .”—Herald-Dispatch, home edition, Monday, January 13,
2014, p. 6A (cont’d from p. A1) (Mitch Weiss and Brendan Farrington, AP,
“Chemical Spill: Gov.: Water tests are encouraging”).
Details on Freedom Industries, the chemical leaked, FI’s exemption from inspection, etc.—Herald-Dispatch, home ed., Sunday, January 12, 2014, pp. 1A, 4A.
Footnote: “a full service producer of specialty chemicals . . .”—Electronic home
page for Freedom Industries, accessed June 2014 (STAFF CONTACT INFO).
MCHM as “hex-meth” and a “foaming agent” + all following italicized citations
through “a promised interview on the subject with a DEP official . . .”—Coal
Valley News, Wednesday, February 26, 2014, p. B5 (Dan Heyman, “Coal-prep
chemicals called threat to WV water”).
“used in cleaning coal to prepare it for processing”—Same Herald-Dispatch article, p. 12A (“Spill,” cont’d from p. 1A).
Footnote: “it is not unusual for a plant to handle over 1,000 tons . . .”—Mountaintop
Mining, p. 27 (Jason Bostic, “Fill Construction and Coal Mining”).
Footnote: Plant No. 1 “has released rainwater tainted with radioactive
substances . . .”—The Japan Times, Monday, September 21, 2015, p. 3 (unattrib.
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[Fukashima Minpo], “No. 1 rain releases can’t be curbed due to lack of laws:
NRA”).
Amount of MCHM s pilled—Same Herald-Dispatch article, pp. 4A, 12A (“Spill”
cont’d from p. 1A); Coal Valley News, Wednesday, February 5, 2014, p. A9 (Fred
Pace, “Chemical spill far worse than previously reported”).
What the scientist wondered: Gallons r eleased—Whelton, Ph.D., blog “The
Whelton Group”: “Chemical Safety Board: Retract and Revise Your WV Chemical Spill Report that You Issued 2 Days Ago, Untrue Statements are Unacceptable,” posted September 30, 2016; downloaded for WTV by Laura Michele
Diener on October 3, 2016, from http://wheltongroup.org?p=5200. [Henceforth cited: “Whelton blog, 2016.”] Page 17.
What Did Coal, Nuclear and Oil Have in Common?
Quotation from Linda Crotta Brennan [and “content consultant” Thomas Azwell], The Gulf Oil Spill (Minneapolis: ABDO Publishing Company / Core Library: History’s Great Disasters ser., 2014), pp. 20 (“How Much Oil?”) and 38
(total released). Page 36: “It took 87 days to seal the Macondo well.” Page 41
(hopeful last words): “Someday life may flourish in the Gulf again.”
Conversion from gallons to b arrels—By WTV (simply dividing by 42).
The spills in North Dakota—Sierra Club leaflet, ca. 2013–15.
Human fallibility being what it is, it “goes with the territory” that one commonality in all four methods of resource extraction was: Leaks. There was Fukushima
Daiichi, of course, with those nasty little leaks of radioactive groundwater into
the ocean. There was the methane leak at Porter Ranch in California. There was
that MCHM spill in West Virginia. And in, for instance, the Gulf of Mexico,
various oil wells served the bottom line with “temporary seals.” Leaks in such
wells are likely to occur in small volumes that could easily go unnoticed. But federal
reports have for years warned that such releases are, imagine that, harmful to the
environment. In 2015 an oil geophysicist at Columbia University proposed that
wells in this temporary condition since the 1950s should be permanently sealed.—
The United States Bureau of Safety and Environmental Protection reported that
as of February, only 1,120 wells remained targets of its Idle Iron program to permanently plug wells. There were already 25,928 permanently closed success stories.
By this point in my research I could hardly keep myself from wondering: How
permanent was permanent? And when a company abandoned a well, which then
leaked, who would “fix” it, and how permanent would that “fix” be? Furthermore, when a company kept its operations secret, and when “fixing” a leak cost
money, would that “fix” be more or less likely? [All italicized citations in this
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paragraph are from the Sunday Gazette-Mail [Charleston], July 19, 2015, p. 7A
(Jeff Donn, AP, “Oil wells in the Gulf of Mexico linger with temporary seals”).
The oil geophysicist at Columbia University was Roger Anderson.]

We Don’t Comment Publicly (continued)
“Now comes this warning for hundreds of t housands . . .”—The Parthenon
(“Marshall University’s Student Newspaper”), Thursday, January 30, 2014, vol.
117, no. 69 [Huntington, West Virginia], p. 1 (David Zucchino, Los Angeles
Times [MCT], “Carcinogen found in Charleston water: Marshall professor discovers formaldehyde in downtown water supply”).
Residual MCHM on March 20, and threshold concentration for human
perception—Herald-Dispatch, March 20, 2014, pp. 1A, 8A (Curtis Johnson,
“Some in Culloden say water has odor”). Levels at 1,787 times higher than 0.15
ppb—See citation below for “Federal health officials . . .” [1,786.6667 = 268 /
0.15].
“levels inside residences were greater . . .”—Whelton blog, 2016, p. 11.
What Eastman Chemical k new—Charleston Gazette-Mail, Tuesday, July 21, 2015,
p. 8A (Ken Ward Jr., “Water crisis: Judge gives more time on leak records”), cont’d
on p. 9A: “A legal brief shows that MCHM was known by Eastman [Chemical
Co., the maker] to be a danger to corrode Freedom’s chemical storage tanks.”
Remarks of Tim Bailey—Interview of June 27, 2014.
“36% of the total number of c alls . . . could be a nswered . . .”—Whelton blog,
2016, p. 10.
“You may take c omfort . . .”—The restaurant was the Bluegrass Kitchen.
Counties covered by the disaster relief d ecree—Herald-Dispatch, home ed., Sunday, January 12, 2014, p. 4A (“Culloden,” cont’d from p. 1A).
Photo on “the front page of the Sunday paper”—Herald-Dispatch, home ed.,
Sunday, January 12, 2014, p. 1A.
“Freedom Industries has said it doesn’t believe the product to be harmful”—
Ibid., p. 12A (“Spill,” cont’d from p. 1A).
“Federal health officials”: MCHM safe to drink below 1 p pm—Herald-Dispatch,
March 20, 2014, pp. 1A, 8A (Curtis Johnson, “Some in Culloden say water has
odor”). According to Whelton blog, 2016 (pp. 10–11): “CSB has alleged on ‘. . .
January 25, MCHM levels were 50 ppb, consistently lower than the safe concentration established by C[enters for] D[isease] C[ontrol] at 1 ppm.’ The CSB has
chosen to cherry pick data or simply ignore higher levels . . . that occurred PAST
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January 25 . . . On January 26, maximum of 268 ppb 4‑MCHM was detected . . .
CSB’s statement . . . is untrue as written.”
“plenty of water to last us for a long time”—Coal Valley News, Wednesday, February 5, 2014, p. A1 (“Water issue raises controversy”).
Carol Sheets: “The first two days we took showers anyway . . .”—Herald-Dispatch,
home ed., Sunday, January 12, 2014, p. 4A (“Culloden,” cont’d from p.1A).
Footnote: Mr. Frazier’s t estimony—Frazier interview, June 2014.
WV‑AW never returned OES’s phone call—Coal Valley News, Wednesday, February 19, 2014, p. A6 (Ken Ward Jr., “Hearing provides few answers on water
safety,” cont’d from p. 1).
Jeff McIntyre: “We don’t know that the water’s not s afe . . .”—Herald-Dispatch,
Saturday, January 11, 2014, p. 1A (AP, “Chemical spill brings W. Va. capital to a
standstill”).
Mr. McIntyre’s professional qualifications—“Executive Profile: Jeffrey A.
McIntyre, American Water Works Co Inc.” (AWK: New York), from bloom
berg.com, downloaded for WTV by Laura Michele Diener, September or October 2016; no web address provided.
Responses of McIntyre and Tierney—Just cited Coal Valley News story (“Hearing provides few answers . . .”), p. A1.
Footnote: “In 2016 he would refuse to turn over call records about the spill to a
scientific investigator”—The relevant e‑mail exchange is in Whelton blog, 2016,
pp. 21–22.
Duty for Bureau for Public Health to regulate public water systems + the Bureau’s acknowledgment that it “was relying on the water company’s data”—
Sunday Gazette-Mail, June 15 (Ward feature, p. 8A).
Footnote on MCHM’s near cousin—Richard J. Lewis Sr., p. 748 (DOT UN
2296).
“crude MCHM is more toxic than previously r eported . . .”—Coal Valley News,
Wednesday, July 16, 2014, p. B4 (Fred Pace, “Chemical from water crisis may
have been more toxic than first thought”).
MCHM as eight times more toxic than reported, at least for water fl
 eas—
Charleston Gazette, July 11, 2014, p. 7A (“MCHM,” cont’d from p. 1A). The
water flea was Daphnia manga, “widely used as a mode for toxicological studies
on freshwater ecosystems”). Eastman Chemical had asserted a N[o] O[bserved]
E[ffect] C[oncentration] on the Daphnia of 50 milligrams per liter. Prof. Whelton’s study, repeated three times, found an NPEC of 6.25 mg/l.
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Footnote: Remarks of Jennifer Sass—Charleston Gazette, July 11, 2014, p. 7A
(“MCHM,” cont’d from p. 1A).
The “second chemical”—Herald-Dispatch, January 25, 2014, pp. 1A, 5A (Jonathan Mattise, “Official: Spill company knew of 2nd chemical”).
Other chemicals in the s pill—Whelton blog, 2016, pp. 4, 7, 13–14, 19.
“After the accident came new ‘multiple chemical spills at the Freedom Industries
site . . .’ ”—All this paragraph derives from the Wheton blog, p. 18: “Why did
[the] C[hemical] S[afety] B[oard] not mention the multiple chemical spills at the
Freedom Industries site that occurred after January 9? Several of these prompted
WVAW to shutdown [sic] its intake.”
The lawsuit against the landfill, and its r eply—Charleston Gazette, Tuesday,
June 24, 2014, p. 5A (Ryan Quinn, “Hurricane landfill again argues against lawsuit”).
The story of Mr. Armstead’s letter—Charleston Gazette, July 15, 2014, p. 9A
(Ryan Quinn, “EPA letter on MCHM called ‘highly problematic’ ”).
“We recognize that the presence of the odor is not acceptable to our customers”—Herald-Dispatch, home ed., Sunday, January 12, 2014, p. 12A.
Footnote: Mr. McIntyre’s service in the Royal Canadian Navy—From his profile
in bloomberg.com.
Remarks of Chris Hamilton—Interview of June 20, 2014.
The eloquence of Johnnie Banks—Charleston Gazette, Thursday, July 17, 2014,
pp. 1A, 9A (Ken Ward Jr., “ ‘Serious corrosion problem’ found: As tanks come
down, CSB says MCHM started leaking out long before Jan. 9 discovery”). The
board chairman was Rafael M
 oure-Eraso.
Footnote: “CSB Team Leader Johnnie Banks spoke with WV Metro N
 ews . . .”—
Whelton blog, 2016, pp. 1 and 2 of 2‑pp. cover letter on Purdue University, Lyles
School of Civil Engineering letterhead, dated September 28, 2016. The incident
to which Dr. Whelton refers took place, we read, on September 29. This is an
obvious error. But on pp. 1–2, Dr. Whelton plausibly writes: “There may be some
typos in my r esponse . . . because, in addition to my duties as a faculty member
and father, I have worked nonstop to provide this response to you since your
public meeting two days ago.” On p. 27 we read: “It is important to point out
CSB has deliberately chosen not to make any recommendations to the EPA. This
is wicked surprising.”
Same footnote: “three other states were affected by the chemical leak . . .”—Ibid.,
p. 30.

2:57 AM

9780525558491_Carbon_SN.indd

59

4/5/18 2:57 AM

S o u r c e s  f o r p a g e s  1 7 6 – 1 7 7

60

“Freedom Industries proposed . . . to double its runoff pumping capacity . . .” +
“in response to demands from state r egulators . . .” + the explications of Mark
Welch—Sunday Gazette-Mail (Charleston), Sunday, June 15, 2014, p. 8A continuation of p. 1A (Ken Ward Jr., “Freedom proposes runoff control steps:
Changes due to DEP orders, water company criticism,” information from the
Kanawha-Charleston Health Department).
“small but undetermined”—Register-Herald [Beckley], Saturday, June 14, 2014,
p. 1A (unattributed, “Company facing new violations after overflow”).
Footnote: “They were certainly taking action, all right . . .”—Information from
Charleston Gazette, Thursday, June 5, 2014, pp. 1A, 9A (David Gutman, “Lawyers denied $1M‑plus in fees”); Coal Valley News, Wednesday, September 24,
2014, p. 5B (Jonathan Mattise, “Judge worried firm may abandon site”); and (re:
the $900,000 fine) The New York Times, Friday, February 5, 2016, p. A18 (unattrib., “National Briefing: MID-ATLANTIC: West Virginia: Fine Is Levied for
Spill; It’s Unlikely to Be Paid”).
Same footnote: “Freedom’s owner, the ‘coal industry giant’ J. Clifford Forrest,
contributed $1 million to Donald Trump’s inaugural”—Information from The
New York Times, Tuesday, April 25, 2017, p. A20 (“Opinion” sec., “Money
Talked Loudest at Inaugural”): “Mr. [Bob] Murray’s [he was the head of the coal
company Murray Energy] contribution was puny compared with the $1 million
apiece from other coal industry giants, including J. Clifford Forrest, who owned
Freedom Industries, the company charged with leaking a coal-processing
chemical . . .”
House Bill 2547 and Senate Bill 423—Information from Coal Valley News,
Wednesday, February 25, 2015, p. 2B (Owen Wells, “Boone residents concerned
about proposed legislation: New law would largely nullify regulations imposed
on a bove-ground chemical storage tanks”). According to the Charleston Gazette,
February 6, 2015, p. 1A [(Ken Ward Jr., “Chemical Safety: Report: Bill omits
88.8% of all tanks: DEP would oversee only 90 of 44,000 storage containers”),
cont’d on p. 7A], HB2754, “introduced Tuesday in the House of Delegates”
would exempt tanks not in “zone of critical concern,” and also any coal or gas
tanks or any tanks of less than 10,000 gallons. “A similar Senate bill (SB423),
introduced Thursday, has 13 sponsors, including seven Democrats.”
From the text of Senate Bill No. 423 “[passed March 14, 2015; in effect
ninety days from passage]”—Printed typescript, collected September 2016:
Sec. 22‑30‑3. Definitions, pp. 5–6: “Not subject to the provisions of
this article” were, among other items, (A) railroad cars, (B) barges, (D)
process vessels, (G) “devices holding wastewater that is being actively
treated or p rocessed . . .” (I wonder if those included coal cleaning
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waste?), (J) “pipeline facilities, including gathering l ines . . . ,” (K) “liquid t raps . . . related to oil or gas production and gathering operations.”
Sec. 22‑30‑3. Definitions, p. 10, para. 19: “‘Source water protection area’
for a public groundwater supply source is the area within an aquifer that
supplies water to a public supply well within a fi
 ve-year time‑of‑travel . . .”
Sec. 22‑30‑3. Definitions, p. 11, para. 21: “The length of the zone of
peripheral concern is based on an additional fi
 ve-hour time‑of‑travel
of water in the streams beyond the perimeter of the zone of critical
concern . . .”
Sec. 22‑30‑5. Aboveground Storage Tank Regulatory Program,
pp. 13–14, para. (c): “For those entities that are otherwise r egulated . . . ,
the secretary may amend those permits or plans associated with those
permits or both at the request of the permitee [my italics] to include
conditions pertaining to the management and control of regulated
tanks . . . In its application for permit or plan modification the permitee
shall advise the secretary whether, how and to what extent the permitee
adheres to other standards or plans [my i talics] . . . Specifically, the permits or plans the secretary may amend include . . . permits issued pursuant to the Surface Coal Mining and Reclamation Act . . . [and]
permits issued by the Office of Oil and Gas . . .”—So once again the
fox was invited to help regulate the henhouse.
WVA brochure—Undated. Collected 2015. The company’s address was given
only as www.westvirginiaamwater.com.
“making public the information in q uestion . . .”—Charleston Gazette-Mail,
Tuesday, July 21, 2015, p. 8A (Ken Ward Jr., “Water crisis: Judge gives more time
on leak records”).
Legalizing the no comment
These two paragraphs actually come in reverse order in the original. I have
switched them to reduce the verbiage. In case you wish to double-check me, here
is how the provisions actually ran (relevant portions boldfaced by WTV):
Sec. 22‑30‑14. Public Access to information, pp. 23–24, para. (a): “The public shall have access to all documents and i nformation . . . pursuant to this
article, subject to the limitations contained in the state Freedom of Information Act . . . , or any information designated by the Division of Homeland Security and Emergency Management as restricted from public release.
Trade secrets, proprietary business information and information designated
by the Division of Homeland Security and Emergency Management as
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restricted from public release shall be secured and safeguarded by the department. Such information . . . shall not be disclosed to the p ublic . . . Any
person who makes any unauthorized disclosure of such confidential
information . . . may be fined not more than $1,000 or confined in a
regional jail facility for not more than twenty days, or both.
Same page, para. (b): “A list of the potential sources of significant contamination contained within the zone of critical concern or zone of
peripheral c oncern . . . may only be disclosed to the extent consistent
with the protection of trade secrets, confidential business information
and information designated by the Division of Homeland Security as
described above.”

We Don’t Comment Publicly (continued)
The “harmonic mean” rule—Herald-Dispatch, Sunday, August 28, 2016,
pp. 3 A–4 A (unattrib., “Officials sticking with water standards change”).
“ ‘no screening value’ for safe inhalation levels of MCHM”—Charleston Gazette,
July 11, 2014, p. 1A (Ken Ward Jr., “No air tests planned for Freedom cleanup”).
“Rejecting the recommendation of his own e xperts . . .”—Charleston Gazette,
Friday, June 27, 2014, p. 1 (Ken Ward Jr., “Tomblin: No water test”). On p. 9 the
story continues: “ We’ve spent a lot of money,” Tomblin said. “The federal government needs to step in.”
Visit to tank farm—About 2:00 p.m., Sunday, June 15, 2014.
[One of the very few of Gutowski’s assertions with which I simply cannot
agree is the following: “From the historical record, early heavy industrial
development based on coal always leads to increased pollution. With time,
and increased affluence, however, clean water and urban sanitation usually
improve and SO2 emissions decrease, whereas such outputs as CO2 and solid
waste generally do not follow this pattern” (Gutowski et al., Annu. Rev.
Environ. Resour., 2013, p. 91). Indeed, the MCHM incident inclines me to
quote a few more passages from Philip Wylie’s The End of the Dream (pp.
145 and 142–43). In a secret conference, White from Big Steel explains:
“My own company, allowed unrestricted use of river facilities for waste disposal, would save forty millions in new hardware.” Billings from Coal is
very happy with the concept. “Burt mentioned that our aggregate wastes
would sterilize germs. ‘Put all our mine, reduction-plant and smelter effluents into waterways, and I could name five or six major rivers that wouldn’t
have a live germ for hundreds of miles.’” Thus in a secret memo to the President’s Commission on Water and Waste Futures, “it is suggested that the
public be gradually acclimatized to the idea of using the natural drainage
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systems entirely for waste removal . . . the result would be a major tax cut and
a major lowering of manufacturing costs of the Gross National Product.”]
Legal Consequences of the MCHM Spill in West Virgina, 2 014–16
Gary Southern and other Freedom officials—Charleston Gazette-Mail, February 17, 2016 (Ken Ward Jr., “Ex‑Freedom official Southern sentenced to 30 days,
$20K fine”), downloaded for WTV by Laura Michele Diener, September 2016,
from www.wvgazettemail.com/news/20160217/ex‑freedom-offic . . .
Information on Lexycon—Charleston Gazette-Mail, May 1, 2014, David Gutman, “Freedom execs tied to new chemical company,” downloaded for WTV by
Laura Michele Diener, September 2016, from www.wvgazettemail.com/article
/20140501/GZ01/140509994.

We Don’t Comment Publicly (continued)
Footnote: Remarks of Roger Horton, and quoted mission of Citizens for Coal—
Coal Valley News, Wednesday, September 9, 2015, p. 4A (“Their View,” Roger
Horton, “The race is not to the swift: We have it in ourselves to win this fight”).
Remarks of Mr. Hitosugi and Mr. Togawa—Interview of October 20, 2014, at
Tepco headquarters in the Shimbashi district of Tokyo.
Solar no comment footnote—The company was Proinso US LLC, contacted on
the phone by WTV, June 2017. The lady I spoke with was named Kristin.
Roof bolting: “the worst job of all”—Laskas, p. 16.
MSHA’s citations of B
 rody—Charleston Gazette, Wednesday, October 8, 2014,
p. 1A & continuation on p. 9A (Ken Ward Jr., “Patriot cited in Brody Mine deaths”).
“A federal judge voided those citations”—Information from Charleston Gazette,
Tuesday, November 4, 2013, p. 5A (“Mine’s ‘pattern of violations’ thrown out”).
Footnote: “On February 2 downstream from the City of Eden . . .”—Eden’s
Own Journal / Rockingham County Star, vol. 15, no. 4 (April 2014), p. 18 (“Dan River
Basin Association Urges Coal Ash Cleanup”). The same source reports: “In North
Carolina there are some 31 ash ponds at 14 sites owned by Duke Energy.”
Continuation of same footnote: “the nation’s largest electric company”—
Charleston Gazette, Tuesday, June 10, 2014, p. 9A (Michael Biesecker, AP, “Deal
signed with Duke for Dan River cleanup”).
Same footnote: Prior relationship between Duke Energy and Gov. Pat McCrory,
who according to the source “resigned from the company to run for governor”
(Duke Energy “and Duke Energy subsidiary employees” spent $300,000 on his
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campaign) + excerpt from fourth-quarter earnings e stimate—The New York
Times, Saturday, February 21, 2015, p. A10 (Jonathan M. Katz, “Duke Energy
Is Charged in Huge Coal Ash Leak”). According to www.truth-out.org, Monday, January 11, 2016 (Sue Sturgis, “North Carolina Ash Victims Blast State for
Downgrading Duke Energy Dumpsite Risk”), Gov. McCrory had been employed by Duke for 28 years.
Same footnote: Duke Energy’s expression of contrition—The New York Times,
Saturday, February 21, 2015, p. A10 (Jonathan M. Katz, “Duke Energy Is
Charged in Huge Coal Ash Leak”).
Same footnote: “Presently Duke Energy pled g uilty . . .”—Information from The
New York Times, Friday, May 15, 2015, p. A15 (Richard Fausset, “Duke Energy
Agrees to Pay $102 Million for Breaches”).
Same footnote: Relating to Duke’s Oconee Nuclear Station—Lochbaum et al.,
pp. 254–55, 252–53.
The young lady from Greensboro: “I wonder if perhaps something was lost in the
translation of Southerners? . . .”—Ms. Ansel Elkins to WTV, letter of June 21, 2014.
Description of the Dan River and e nvirons—After a trip from North Carolina
to Virginia (en route to West Virginia), April 2014.
“Although any creatures that lived on the bottom of the river were immediately
killed . . .”—Eden’s Own Journal, loc. cit.
News about Eden’s sanitary sewer o utflows—Eden’s Own Journal, p. 1 (“Administrative Order forces city to increase projected utility costs”).
Heavy metals in coal a sh—Ibid., p. 18.
“coal-fired power plants generate more than 130 million tons of various ash
wastes every year”—Charleston Gazette-Mail, April 20, 2013 (Ken Ward Jr.,
“EPA set to ‘align’ rules on coal plant water, ash disposal”).
“When a bunch a folks, nice quiet folks . . .”—John Steinbeck, The Grapes of
Wrath, 50th anniversary ed. (New York: Viking, 1989; orig. ed. 1939), p. 343.
“Staff Tells of Rampant Secrecy . . .”—The New York Times, Saturday, August 12,
2017, p. Al (Coral Davenport and Eric Lipton).

How Could Manmade Equipment Put Up Enough Smoke to
Make a Difference?
Stanley S turgill—Same interview of July 24, 2015.
Mark M
 ooney—Same interview of June 15, 2013.
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Arvel Wyatt: “I don’t think they have any ill will toward the coal companies . . .”—
Interview of April 2014.
The tale of Bonnie Wireman—Herald-Dispatch [Huntington, West V
 irginia],
home edition, Monday, January 13, 2014, p. A1 (Mitch Weiss and Brendan Farrington, AP, “Chemical Spill: Gov.: Water tests are encouraging”).
Remarks of Barney Frazier—From the interview at the Frazier home, June
2014.
Former coal miner: “We were living here during that disaster, and a lot of these
g uys . . .”—His name will be given in my restricted papers at the Ohio State
University, in a file called “Carbon Ideologies confidential sources.”
Footnoted citations on the UBB accident—Upper Big Branch report, p. 14
(Gary Wayne Quarles), p. 59 (Dean Jones’s wife).
Remarks of Tim Bailey—Interview of June 27, 2014.
Discharge notice from Pine Ridge Coal Company—Coal Valley News, Wednesday, May 8, 2013, p. A8.
“In West Virginia you have to be careful . . .” + remarks of the science
coordinator—Charleston Gazette-Mail, March 31, 2013, pp. 1A, 8A (Mackenzie
Mays, “Public schools and coal: Classroom climate change: W. Va. teachers balance energy, environment in new science standards”).
Pastor B
 levins—Interview of June 26, 2014.
Footnote: The Petra Nova Project—Information from Coal Valley News,
Wednesday, July 23, 2014 (“from staff reports,” “World’s largest post-combustion
carbon capture project begins”).
Same footnote: The “review of current literature”—Sathre and Masanet, cited in
Philosophical Transactions of the Royal Society A 2013 371, 20120496, published
28 January 2013 (Julian M. Allwood, Michael F. Ashby, Timothy G. Gutowski
and Ernst Worrell, “Material efficiency: providing material services with less
material production”), p. 4; downloaded [by T. Gutowski] from rsta.royalsoci
etypublishing.org on November 4, 2014. [This document henceforth cited:
“Allwood et al., 2013.”
Same footnote: The Kemper plant—Information from The New York Times,
July 5, 2016, pp. A1, A12–13 (Ian Urbina, “A Model for ‘Clean Coal’ Goes
Awry: Amid Allegations of Fraud, a $4 Billion Cost Overrun”).
Same footnote: Chevron’s doings—“Corporate responsibility: Climate Change:
Greenhouse Gas Management—Chevron.com,” accessed by Jordan Rothacker,
May 2016, p. 3/5.
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Remarks of Chris Hamilton—Interview of June 20, 2014.
Remarks of Tim Bailey—Interview of June 27, 2014.

Soldiers of Coal
West Virginia: “the highest per capita number of veterans in the nation”—Coal
Valley News, Wednesday, September 17, 2014, p. 4A (editorial, Joshua Nelson,
“The cost of liberty”).
Remarks of Chris Hamilton at the Coal F
 estival—Transcribed by WTV at the
event, which was about 6:00 p.m. on Tuesday, June 17, 2014.
Chairman of the West Virginia Democratic Party: “West V
 irginia . . . won two
World Wars . . .”—Coal Valley News, Wednesday, August 19, 2015, p. 4A (“Their
View”: Christopher J. Regan, “Paying every price in W. Va. coal”).
“the story of McDowell County, West V
 irginia . . .”—Archer, p. 7.
“Coal would go to the ends of the e arth . . .”—Sinclair, p. 22.
Remarks of the waitress named Robin—Interviewed at her place of work,
June 27, 2014.
Footnote: Prison statistics—State of West Virginia, Department of Military Affairs and Public Safety, West Virginia Division of Corrections, Annual Report,
2015 (Charleston, December 2015), pp. 36, 37, 50, 59, 60, 67. Re: “. . . McDowell
County . . . held 444 of these unfortunates ‘on a per diem contract basis.’ ” I
should note that in that same year, in the “County Spotlights” section, McDowell recorded 102 “inmates incarcerated.” In fiscal year 2015, McDowell spent
$49.47 per inmate per day.
Remarks of Tim Bailey—Interview of June 27, 2014.
Footnote: Mr. Togawa: “There is an energy basic p lan . . .”—Interview of October
20, 2014, at Tepco headquarters in the Shimbashi district of Tokyo.
Tom Jones: “I usually say I’m a b iologist . . .”—Second unpublished interview by
Laura Michele Diener, May 9, 2014.
Remarks of Jack C
 affrey—Transcribed in his office in Welch, June 2013.
“Coal is falling around us . . .”—The Welch News, Volume 90, Number 033, Friday Evening, March 28, 2014, Special Coal Edition, Section C, p. 8C (Amy Gentry, “Pieces of M
 e—Keystone Tipple,” cont’d from p. 6C).
Congressman Evan Jenkins’s campaign leaflet—Undated; collected 2016 and
very possibly from that year.
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Footnote: Blaming the Clinton-Gore administration for “the assault on coal”—
Underwood, p. 590 (Boost Coal Luncheon, July 19, 1999).
Footnote: The announcement of Nick C
 arter—Coal Valley News, Wednesday,
August 13, 2014, p. 3A (Fred Pace, “Coal production up over 2nd quarter”).
Footnote: Tim Bailey on the “War on Safety”—Charleston Gazette, Friday, November 14, 2014, p. 7A (cont’d from p. 1A: Kate White, “Late miner’s sister:
‘Thank God, it has finally happened’ ”).
“a neutron b omb . . .”—Charleston Gazette, Tuesday, March 24, 2015, p. 6A (Ken
Ward Jr., “Senate hearing focuses on coal, climate, communities”).
Footnote: “a runaway t rain . . .”—Coal Valley News, Wednesday, August 5, 2015,
p. 8A (staff report, “WVBIC denounces EPA Clean Power Plan”).
“West Virginia is in a battle for its l ife . . .”—Coal Valley News, Wednesday, September 11, 2013, p. A4 (Patrick Morrisey, Attorney General of West Virginia,
“West Virginia must win its fight against overreach”). The speaker was Eugene
Trisko, “a lawyer representing the UMW.”
Samantha Davison and Mickey B
 rown—Coal Valley News, Wednesday, June 12,
2013, p A1 (Fred Pace, “160 Boone County coal miners to lose jobs”).
The layoffs and accusations of Coal River Mining and Patriot Coal—Coal River
Mining and Coal River Processing let go 120 miners, blaming weak coal demand
and government regulations that continue to challenge its operations. Patriot took
a similar course, pointing a finger at increasing EPA regulations, mild summer
weather and low natural gas prices—at which Governor Tomblin remarked: We
recognize market trends can play a part in these potential closures; however, and
then he slammed “the regulatory environment.” We continue our fight for West
Virginia’s mining jobs and urge the EPA to reconsider its proposed plan and realize
the real impact their proposed CO2 rules would have on West Virginia miners, their
families and our communities.—(1) Coal Valley News, Wednesday, August 20,
2014, p. 3A (Fred Pace, “More coal mining layoffs announced”): “Coal River
Mining and Coal River Processing announced Aug 12 it intends to idle operations in Alum Creek and J ulian . . . resulting in 120 layoffs.” There were also
environmentalists available to demonize, as shown on p. 5A (cont’d from p. 1):
“In 2012, Patriot announced its intention to immediately begin phasing out all
large-scale surface mining in Appalachia. The announcement came as a settlement agreement with the Ohio Valley Environmental Coalition, the West Virginia Highlands Conservancy and the Sierra Club regarding claims under the
Clean Water Act.” (2) Coal Valley News, Wednesday, September 17, 2014, p. 1
(Fred Pace, “Mine layoffs announced”): This related to the Corridor G mining
complex near Danville.
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“Even conservative estimations state . . .”—Corporate Europe Observatory,
Wednesday, 26 August 2015, news analysis, n.p. (Internet download, printed for
WTV by a friend in September 2015), (staff, “Protesters Occupy Lignite Mine
in Germany”).
Tom Harris’s asteroid comparison—Coal Valley News, Wednesday, September 10, 2014, p. 4A (Tom Harris, “Accepting the climate scare”).
Shelley Moore Capito on Obama’s “clean power plan”—Coal Valley News,
Wednesday, September 9, 2015, p. 5A (cont’d from p. 1A, Fred Pace, “Capito
visits Boone Co.”).
“Amid litigation over thousands of water quality v iolations . . .”—Coal Valley
News, Wednesday, March 13, 2013, p. B6 (C. V. Moore, “Creditors trying to
force Frasure Creek Mining into bankruptcy”).
“In faraway Colorado, another town lost its coal m
 ine . . .”—The New York Times,
Thursday, July 9, 2015, p. A14, cont’d from p. A13 (Jack Healy, “With Coal
Mine Closed, Town Faces an Identity Crisis”). The town was Somerset, and the
county commissioner was John Kinkaid.
The woes of Mickey Brown in 2014—Coal Valley News, Wednesday, August 13,
2014, pp. 1A, 5A (Sean Delancey, “Alpha layoffs create worry”).
The tale of WV’s business t ax—Coal Valley News, Wednesday, January 7, 2015,
p. 1A (Jonathan Mattise, AP, “New laws drop business tax”). “Tomblin has said
the tax made it difficult for West Virginia to compete for new and expanding
businesses.”
Tomblin’s ringing w
 ords—Same issue, p. 4A (“Editorial” page, “Their View:
Elimination of Business Tax,” by Gov. Tomblin, Contributing Columnist). West
Virginia’s corporate net income tax was now 6.5%.
Murray Energy layoffs: “the company laid the blame on President Barack
Obama’s administration . . .”—Coal Valley News, Wednesday, January 6, 2016,
p. 1A (unattrib., “Layoffs in works at Murray Energy mines”).
Who Was to Blame for Flint, Michigan?
“This unbelievable story begs the q uestion . . .”—Coal Valley News, Wednesday,
December 23, 2015, p. 4A (“Your View”: Mark Wells, Switzer, W. Va., “The EPA
and poison [sic] water in Flint”).

Soldiers of Coal (continued)
Roger Horton: “. . . please come to the Charleston Civic C
 enter . . .”—Coal
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Valley News, Wednesday, September 9, 2015, p. 4A (“Their View,” Roger Horton,
“The race is not to the swift: We have it in ourselves to win this fight”).
Josh Nelson: “Our weapons may have been different . . .”—Coal Valley News,
Wednesday, February 25, 2015, p. 3B (staff report, “Nelson given award”).
“From a local newspaper, 2015”—Charleston Gazette, Friday, January 25, 2015,
p. 1A (Phil Kabler, “House votes 9 5–4 for repeal of alternative energy law”).
Arvel Wyatt: “Nuclear, I like it . . .”—Interview of April 2014.
“When deviant mining practices led to the terrible tragedy . . .”—Upper Big
Branch report, p. 101.
Hot times in A laska—Charleston Daily Mail, Thursday, June 20, 2013, “Newsdigest” section, p. 3A (Rachel D’Oro, AP, “Heat wave bakes Alaska”).
“the hottest summer on record” in Japan—The Japan Times, Wednesday, July 30,
2014, p. 2 (unattrib., “Heat wave blamed for 15 deaths”).
Senator Manchin: “The abundant natural resources of our state . . .”—Charleston
Daily Mail, Thursday, June 20, 2013, “Commentary” section, p. 5A (Sen. Joe
Manchin, “West Virginians have a proud history”). And just in case you missed
the point, he also said: “Our coal miners are some of the hardest working people
in America, and they are proud to do the heavy lifting that keeps this country
strong. They are the backbone behind decades of lighting our cities and heating
our homes . . .”—Coal Valley News, Wednesday, March 13, 2013, p. A1 (Fred
Pace, “Bill to protect livelihoods of retired miners”).
The man who made my sandwich in Bradshaw—Interviewed June 26, 2014.
“The prosecutors, the President of the United States . . .”—Don Blankenship, An
American Political Prisoner, p. 48.
“WE WON! The KD#2 Mine . . .” + 300 of the 413 acres saved + “The DEP
continues to try to weaken water quality s tandards . . .” + “For the Mountains
and People!”—Mass e‑mailing from Kanawha Forest Coalition via ActionNet
work.org, to (among others) Laura Michele Diener, sent Monday, August 22,
2016, 12:01 p.m., printed out by her for WTV in September 2016.
“a bittersweet victory for the citizens [sic] group” + “We now have perpetual
pollution . . .”—Charleston Gazette-Mail, August 22, 2016 (Rick Steelhammer,
“Kanawha Forest Coalition prevails in 2‑year effort to halt strip mine”), downloaded for WTV by Laura Michele Diener in August 2016 from www.wv
gazette.mail.com/news-kanawha-county/2016082 . . .
“It seems a small and insignificant victory . . .”—E‑mail from Chad Cordell to
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Laura Michele Diener, Thursday, November 10, 2016, 12:11 p.m.; printed out by
the recipient on my behalf. Filed in my archive at the Ohio State University.
[Henceforth cited: “Chad Cordell letter, November 10, 2016.”] Page 1.
Barney Frazier: “It is certainly great news for all of u s . . .”—Mass e‑mailing from
Barney Frazier, Monday, August 29, 2016, 1:22 p.m.; printed out for WTV by
Laura Michele Diener, August 2016.
Trump’s noble call in Pittsburgh, and the response of the “environmental economist at Harvard”—The New York Times, Friday, September 23, 2016, p. A18
(Coral Davenport, “Trump Goes to Pittsburgh to Pledge the Impossible: A
Boom for Oil and Gas: Fuels in Direct Competition with Each Other”).
“I am bluntly reminded, once again . . .”—Chad Cordell letter, November 10,
2016, p. 1.
The EPA “dismissed at least five members of a major scientific review b oard . . . ,”
etc.—The New York Times, Monday, May 8, 2017, p. A1 (Coral Davenport,
“E.P.A. Reduces Scientists’ Role on a Key Panel: Dismissals May Open a Door
for Industry”). The spokesman was a Mr. J. P. Freire, who represented the views
of Scott Pruitt, Trump’s EPA head.
“unusually high temperatures” in southern Pakistan—The New York Times,
Thursday, June 23, 2015, p. A6 (Zia ur Rehman and Salman Masood, “Heat
Wave in Pakistan Hits Slums the Hardest”).
More than 1,000 people killed within five days; 113 degrees F
 ahrenheit—
Information from the same paper, Friday, June 26, 2015, p. A8 (same authors,
“Karachi Toll Hits 1,000: Temperatures Go Below 100”).
“countries from Spain to England . . .” + “setting record high temperatures” +
“The heat is the result of an unusual bulge . . .”—USA Today, Thursday, July 2,
2015, p. 8A (Doyle Rice, “Dangerous heat wave scorching Europe”).
Excerpts from Breece Pancake—The Stories of Breece D’J Pancake (New York:
Back Bay Books, 2002; orig. ed. 1983), pp. 43 (“Hollow”) and 62 (“Fox Hunters”).
MSHA: “the highest coal mine fatality and accident totals . . .”—Herald-
Dispatch, January 8, 2014, p. 3C (AP, “W. Va. mine safety office urges more
reforms”).
“Black lung’s worst form roars back”—Charleston Gazette, Tuesday, September 16, 2014, p. 1A (Ken Ward Jr.). “By 2012, the rate of the most severe form of
black lung had reached 3.2 percent of workers in the Central Appalachian coalfields of Southern West Virginia and Eastern Kentucky, a nearly tenfold increase
over the disease prevalence 15 years earlier.”
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Footnote: The heroism of Sen. M
 cConnell—Charleston Gazette, Friday, July 4,
2014, p. C1 (Adam Beam, “Ky. candidates bicker over benefits: ACA’s black lung
provisions at center of dispute”).
The case of Dustin White—Coal Valley News, Wednesday, July 30, 2014, p. 5B
(Dan Heyman, “Health problems turning some West Virginians against coal”).
He was 31 years old, and “from a longtime Boone County mining family.”
The c oal-induced variation in Chinese l ifespans—The Japan Times, Wednesday,
July 10, 2013, p. 1, unattributed summary.
The nearly 7,000 Chinese coal mine fatalities in 2 000—The New York Times,
Sunday, November 22, 2015, p. 12 (unattrib., “Fire in Coal Mine Kills at Least
21 in China”).
Appalachian Power rate h
 ike—Charleston Gazette, May 29, 2015, p. 1A (Andrew Brown, “Patton talks power: Rate hike, closure of coal-fired plants keep
COO busy”). The Patton of the headline was president and CEO Charles Patton, who “suggested that coal would continue to make up a large portion of the
company’s energy portfolio—projected around 62 percent in 2022.”
“state regulators . . . failed to enforce tougher rock dust standards . . .”—Sunday
Gazette-Mail, March 31, 2013, Editorials 2 (p. 1C) (J. Davitt McAteer and Beth
Spence, “Three years after UBB: More miners have died, promising tech is unused, safety ignored”).
Interview with Daniel P
 hillips—In his classroom, April 9, 2014. Once he was a
surveyor. “My Dad was a railroad man. My grandfather was, too. He was killed,
so my Dad didn’t want me to go into the railroad business.” He said: “We did
reclamation and we had a h
 undred-year ditch and then a 75‑year ditch and then
a 50‑year ditch. But they didn’t stop to think. In a hundred years, how much fills
up your ditch? And up here I don’t see no edging.”
Footnote: “We never were told how outsiders cheated ignorant hill folk out of
their mineral rights . . .”—Galuszka, p. 58.
Horton’s apology—Coal Valley News, Wednesday, July 16, 2014, p. A4 (Roger
Horton, President, Citizens for Coal, “A coal miner’s apology to today’s America”). He was a coal miner for more than 35 years.
World coal and total energy production, 1980 and 2011—U.S. Statistical Abstract, 2015, p. 896 (Table 1392: “World Primary Energy Production by Region
and Type, 1980 to 2011”). [Data source: U.S. EIA, 2014.]
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Comparative Standard Electrical Loads for Sport, Commercial and
Industrial Lighting
All original data from American Electricians’ Handbook, 2002, pp. 9.326–27
(Table 487: “Standard Loads for Lighting in Commercial Buildings”),
pp. 9.327–28 (Table 488: Standard Loads for General Lighting in Industrial Occupancies”), p. 10.164 (“Ice Skating: Outdoor”), p. 10.169 (various swimming
pools). [Note: The outdoor skating rink is specified as “6 × 5.” This cannot be
feet, or even yards; perhaps it simply refers to its proportions. Anyhow, I have
ignored this bit of bafflement.]
To calculate coal required for outdoor skating rink lit by sodium lamps: [3,000
sq ft] × [0.10 watts / 1 sq ft] = 300 watts. 1 hour of illumination will thus use
[1 watt = 3.413 BTUs per hour], × 300 = 1,023.9 BTUs, or ⅓ kWh. 0.3 kWh.
The average HHV of coal [per the West Virginia Coal Association] is 12,500
BTUs per pound [see I:212]. Since 12,500 / 3,413 = 3.663, 1 lb of this coal will
produce 3.663 kWh, which we must take away ⅔ of due to the thermodynamic
inefficiency of c oal-fired power plants, so that the actual kWh available for illumination are 1.0987. Therefore 1 hour of illumination will consume 0.3 × 1.0987
= 0.3296 lbs. of coal.
Other illuminations were calculated using the wattage ratio of each situation to
the sodium-lit outdoor skating rink. Thus, “the same, lit with metal halide
lamps,” took [0.16 / 0.10] × .33 lbs = .528 lbs coal.
Carbon dioxide emissions were calculated using the figure of 2.466 lbs CO2 per
each lb of bituminous coal combusted, per “Carbon Dioxide Emissions of Common Fuels” (I:201). I simply multiplied this × the number of lbs. of coal consumed for each facility. Thus for the very last entry, 23.1 lbs coal × 2.466 =
56.9646 lbs carbon dioxide emitted.

Soldiers of Coal (continued)
“China is scrambling to mine and burn more c oal . . .”—The New York Times,
Wednesday, November 30, 2016, p. A1 (Keith Bradsher, “Despite Climate Vow,
China Scrambles for Coal: Mines Reopened Amid Low Stockpiles and Blackout
Fears”).
“CO2 emissions in the United States decreased considerably . . .”—Olivier et al.,
p. 4.
World, Chinese and British coal statistics, 2013–16—BP Statistical Review,
2017, pp. 40, 1.
Trump on the EPA: “We are going to get rid of it in almost every form”—The
New York Times, Friday, November 11, 2016, p. P4 (Michael D. Shear and

9780525558491_Carbon_SN.indd

72

4/5/18 2:57 AM

8

S o u r c e s  f o r p a g e s  2 2 0 –2 2 2

73

Gardiner Harris, “Trump Wants to ‘Drain the Swamp,’ but Change Will Be
Complex and Costly”).

When God Steps In
Epigraph: “For six days he had offered many kilowatts of p rayer . . .”—Roger
Zelazny, Lord of Light (New York: HarperCollins/Eos, 2000; orig. ed. 1967),
pp. 2–3.
“Our minds can be weakened . . .”—Coal Valley News, Wednesday, May 22,
2013, p. A7 (continuation of Walter Lofton column, “For such a time as this:
Guarding our minds”).
Footnote: “Perhaps the most modern form of idolatry . . .”—Coal Valley News,
Wednesday, September 9, 2015, p. 2A (Walter Lofton, “For such a time as this:
The Works of the Flesh: Sins Against the One True God—Idolatry”). And since
Pastor Lofton went on to castigate political correctness, whose adherents liked
to accuse his ilk of hatred and bigotry, I took him to be referring (without mentioning it) to gay marriage, which, having just been successfully litigated that year in the
Supreme Court, was the surely most prominent faultline between the seculars
and the n
 on-seculars in 2015.—Among other secularisms, of course, lay that impertinent science which asserted the probability of climate change. In many religious columns I perceived the somewhat if not entirely admirable human trait of
denying suffering’s almost s elf-evident futility—yes, people do sometimes get hurt
for a reason: They were careless, or criminal. Or their afflictions get seized upon by
others, as when we bombed the hell out of Iraq, which had nothing to do with the
matter, in order to pretend that our September 11th victims had not died in vain.
And if God wished to punish us for, say, legalizing gay marriage, and the form that
punishment took was unemployment, mine closures, the decline of coal, well,
perfect.
Footnote: Buddha: “Learning is a good thing . . .”—Paul Carus, comp. [and
trans.?], The Gospel of Buddha (Guernsey, U.K.: Studio Press Ltd./The Guernsey
Press Co. Ltd., 1995; orig. ed. 1915; n.d. given for original texts), pp. 159–60.
Same footnote: “Some do not live sincerely . . .”—Thomas à Kempis, The Imitation of Christ, trans. Leo Sherley-Price (New York: Penguin, 1987 repr. of 1952
ed.; orig. Latin version written ca. 1413).
Correcting the West Virginia Board of Education’s science education
standards
The changes are from the Charleston Gazette, Wednesday, January 14, 2015,
p. 1A (Ken Ward Jr. and Ryan Quinn, “Lines forming over climate curriculum”).
The change quoted was “first reported” in December 2014. The BOE members’
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comments are from the same paper, Thursday, January 8, 2015, pp. 1A, 9A (Ryan
Quinn, “Climate change on BOE agenda.”)
Remarks of Kelly Goes—Coal Facts 2013, p. 64 (unattrib., “Coal Forums Outline Importance of Exports”).
“Nothing is more frightful than to see ignorance in action”—Johann Wolfgang
von Goethe, Maxims and Reflections, ed. Peter Hutchinson, trans. Elisabeth
Stopp (New York: Penguin, 1998), p. 72 (no. 542).

When God Steps In (continued)
“Contrary to what doomsday prophets say . . .”—The Watchtower: Announcing Jehovah’s Kingdom, May 1, 2014, p. 7 (“What God Has Revealed About the Future”).
Remarks of Mr. Archie D
 unham—Mr. Archie Dunham, interviewed at his
home in Dana Point, California, April 25, 2016. See the chapter “You Will Have
Beautiful Lawns and Green Grass.”
The Pakistani taxi driver in S harjah—Interviewed in cab, October 21, 2016.
“What men look for is not brought to p ass . . .”—Euripides, p. 273 (Alcestis).
The churches against Patriot C
 oal—Coal Valley News, Wednesday, May 22,
2013, p. B10 (Paul J. Nyden, Charleston Gazette, “Religious groups report criticize creation of Patriot Coal group”).
“I have to tell you that we were broken-hearted . . .”—Coal Valley News, Wednesday, December 23, 2015, p. 2A (Dawn Reed, “Family Life” column: “Mary and
Joseph had a rough start”).
“W.Va. denied $140 million coalfield grant”—Coal Valley News, Wednesday,
January 27, 2016, p. 1A (unattrib., “W. Va. denied $140 million coalfield grant”).
The second h
 eadline—Charleston Gazette, Monday, April 13, 2015, p. 1A (David Gutman, “Coal job losses offset everywhere: Gas, wind, solar industries make
employment gains, but not in W. Va”).
Sharon L. Hill’s letter—Coal Valley News, Wednesday, September 10, 2014,
p. 4A (“Your View” column, letter to the editor: “It was foretold in the Bible”).
Mr. Sam Hewes—Interviewed July 9, 2016, in Edmond, Oklahoma.
Details of the coal rally in P
 ittsburgh—Coal Valley News, Wednesday, August 6,
2014, p. 5A (cont’d from p. 1, Ron Gregory, “Officials attend rally”).
A.G. Morrisey’s amicus b rief—Charleston Daily Mail, Friday, July 17, 2015,
p. 2A (AP, “Morrisey to survey commissioners on prayer”).
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A Message from an Environmentalist
“You . . . framed the question in terms of what I would want people reading the book
in a few hundred years to know . . .”—Chad Cordell letter, November 10, 2016.

A Message from an A
 nti-nuclear Activist
“Solar . . . can generate power only in daytime . . .”—Yamasaki Hisataka e‑mail,
January 14, 2017.

A Message from a Proud West Virginian
“the chairman of the West Virginia Democratic Party . . . fair compensation and
support . . .”—Coal Valley News, Wednesday, August 19, 2015, p. 4A (“Their
View”: Christopher J. Regan, “Paying every price in W. Va. coal”).
Representative Shelley Moore Capito: “As a proud West Virginian . . .”—
Saturday Gazette-Mail, July 20, 2013, p. 5A (Opinion, “Short takes”).

Postscript
“The smallest job growth of any state” + “one of the fastest growing
economies . . .”—Herald-Dispatch, Sunday, June 14, 2015, p. 6A (unattrib.,
“Trends show the need for economic diversification”).
The six new p ipelines—Coal Valley News, Wednesday, January 6, 2016, p. 3A
(Mandee Young, “Until FERC approval, 1,000s of pipeline jobs just potential:
Project under review represents 18,000 jobs”).
Footnote: “India is projected to emerge as the world’s largest coal importer . . .”—
Australian Government: India, 2015, p. 70.
“Enjoyed seeing @POTUS & @V P . . .”—“SHELLEY MOORE CAPITO,
UNITED STATES SENATOR FOR WEST VIRGINIA: Three Things to
Know,” mass e‑mail [@capito.senate.gov] of Sunday, January 29, 2017, 11:18
a.m.; received by Laura Michele Diener and printed out for WTV.
Mr. Pruitt’s declaration of victory—The New York Times, Tuesday, October 10,
2017, p. A1 (Lisa Friedman and Brad Plumer, “E.P.A. Announces Bid to Roll
Back Emissions Policy”).
The California fires (except as noted in next footnote)—Same issue, p. A12
(Thomas Fuller, Jonah Engel Bromwich and Daniel Victor, “California Wildfires Kill at Least 10 and Destroy 1,500 Buildings”).
“stretching almost the entire length of the state” + “an unusually wet winter . . .”—
The New York Times, Wednesday, October 11, 2017, pp. A1 and continuation on
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p. A12 (Thomas Fuller, Richard Pérez-Peña and Jonah Engel Bromwich, “Residents Flee Walls of Flame to Outrun Fires”).
“IN RECORD H EAT . . .”—Sacramento Bee, Tuesday, February 16, 2016,
p. 1A, long caption to photo.

3: Today or Tomorrow It Will Have to Come Out
“In view of the dwindling nature of gas availability in Bangladesh . . .”—Ministry
of Power, Energy and Mineral Resources, Energy and Mineral Resources Division, Government of the People’s Republic of Bangladesh, “Report of the Experts
[sic] Committee to Provide Opinion on the Appropriate Method of Coal Mining and Related S ocio-Economic, Water Management and Environmental Issues
in Bangladesh,” January 2012 and October 2012 [two different title pages],
Dhaka (67‑page typescript). The committee had fifteen regular members [of
whom the first three were Md. Mosharraf Hussain, former Chairman, Petro
bangla; Prof. Dr. Md. Hussain Monsur, Chairman, Petrobangla; and Prof. Dr. M.
Monowar Hussain, Executive Director, IWM] and two “co‑opt members.”
[Henceforth cited: “Bangladesh MPEMR report.”] The cited lines come from
pp. 46–47.
“ The panel noted a clear trend to move ‘dirty’ resource and labor intensive
operations to less developed regions of the world”—Journal of Cleaner Production, p. 15.

“We Should All Benefit”
In the Bangladesh Yellow Pages 2013 (22nd edition), p. 163, the following entries
for coal showed how few coal companies the country had. In Dhaka there was
Avanti Ltd., Continental Intertrade, Farlink Business Ltd., Matin Enterprise,
Nirman Shamogri, Oraam Limited, PKS Limited, Smah Ltd., and Trading Corporation of Bangladesh. Two more companies were based in Khulna, five in Sylhet, and one somewhere in India.
“. . . one cannot demand of a prognosis . . .” + “Consciousness is nevertheless
determined . . .” + “What moves things . . .”—Leon Trotsky, The History of the
Russian Revolution, trans. Max Eastman (New York: Pathfinder, 1992 [rev.?]
repr. of 1932 ed.), pp. 316, xix.
Figures on 2014 per capita fuel combustion, U.S.A. and Bangladesh—OECD/
IEA, 2016, pp. 118, 120 (“Per capita emissions by sector in 2014”). Original stats
expressed as 16,218 kg for U.S.A. and 391 kg for Bangladesh of “total emissions
from fuel combustion.”

9780525558491_Carbon_SN.indd

76

4/5/18 2:57 AM

8

S o u r c e s  f o r p a g e s  2 4 3 –2 5 1

77

“Coal is friable . . .” + “High temperature (39o C) . . .” + “inundated [5 Apr
1998] . . .” [in original this last appears above the other two]—Bangladesh
MPEMR report, p. 37.
Footnote on humiture—Information from William J. Kotsch, Rear Admiral,
U.S. Navy (Retired), Weather for the Mariner, 3rd ed. (Annapolis, Maryland:
Naval Institute Press, 1983), p. 51 (Table 2‑1: “Humiture, or Apparent Temperature, Chart. [After R. G. Steadman, 1979]”).
“Dewatering of the mine . . .”—Ibid., p. 38.

August 28, 2006
Description of Phulbari and Barapukuria—A fter a visit, June 4–6, 2015.
The “widely used electronic search engine”—Pushpita identified it as Google Images. I see no reason to advertise that company in the main text.
“possibly the largest coal reserve in Bangladesh” [encomium by Asia Energy]—
Pegu, p. 3.
Deposits in Barapukuria and Phulbari + type of c oal—Bangladesh MPEMR
report, pp. 11, 16.
“Phulbari is a very densely populated area . . .”—Pegu, p. 2. On p. 3 the same
source notes: “Barisal is a district in the southern part of Bangladesh. It was
previously the rice basket of Bangladesh but in recent times the productivity has
decreased due to increased salinity in water.” The cause of this might be global
warming.
Footnote on Broken Hill Proprietary Company Ltd.—Hast, p. 44.
Footnote on Gary Lye—Star Online Report, 12:00 a.m., November 27, 2014 /
LAST MODIFIED: 01:53 a.m., March 8, 2015. “Won’t allow o pen-pit coalmine
in Phulbari: Blockade protesting Asian Energy local chief’s visit underway peacefully.” Downloaded by Nakeeb. [Henceforth cited: “Star Online Report.”]
“Irreparable loss to the social and ecological s pheres . . .” + “Geological f eatures . . .
suggest . . .”—Bangladesh MPEMR report, p. 15.
“When the major faults penetrating . . .”—Ibid., p. 44.
“Overburden dump would be a time bomb . . .” + “High risk of social unrest . . .”—
Ibid., p. 30.
Footnote: “25 metric tons of overburden must be removed for each metric ton of
coal”—Information from Anu Muhammad, “Phulbari Day: Celebrating people’s power: August 26, 2014” (typescript provided by Nakeeb), p. 48. “Anu
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Muhammad is a teacher, economist, researcher and member secretary of [the]
Oil and Gas Protection Committee.” [Henceforth cited: “Anu Muhammad.”]
“During heavy monsoon s eason . . .”—Bangladesh MPEMR report, p. 49.
“The loss in agricultural products . . .”—Ibid., p. 44.
“Considering the dwindling resources of natural gas . . .”—Ibid., p. 13 (“Executive Summary”).
“Both upper and lower seams . . .”—Ibid., p. 25.
“Depths [of] g roundwater . . .” + “Dewatering of the UDT a quifer . . .”—Ibid.,
p. 28. The report continues: “Groundwater flows from a system of high yielding
bores surrounding the mine up to 7,500 l/s [liters per second?] will be r equired . . .
Drawdown is expected to extend to over 10 km from the mine.”
“The extent and magnitude . . .” + “Chance of arsenic (As) removal . . .”—Ibid.,
p. 29.
“more than 80,000 people had now joined in this gherao”—Information from
Anu Muhammad, unnumbered page.
Footnote: BGR as “a paramilitary force charged with securing Bangladesh’s borders”—WikiLeaks cables. Canonical ID: 09DHAKA196_a. Subject: Mutiny in
Bangladesh Border Force, Situation Tense. Date: 2009 February 25, 12:53
(Wednesday). Classified by Moriarty. Here I would like to express my admiration of the British periodical whose article first brought WikiLeaks’s releases of
the Moriarty cables to Bangladeshis’ attention, and mine: The Guardian, Tuesday, December 21, 2010, 17:07 EST, n.p. (Fariha Karim, “WikiLeaks cables: US
pushed for reopening of Bangladesh coal mine: Ambassador urged country’s
energy adviser to approve plans, despite mine being closed in 2006 after violent
protests”).
Nakeeb’s typescript: “100 were injured, 50 by bullets, and the rest by a baton
charge”—Anu Muhammad.
Footnote: “Women took the lead from 27 August . . .”—Anu Muhammad, Pegu,
pp. 13–14: “It is also the women who play the role of the vigilant watchers, as
they report any entry or [n]on‑local residents to their area to the leaders of the
movement. Even I had to face a few questions and many staring e yes . . .”
Footnote: A “people’s verdict written by blood”—Anu Muhammad, unnumbered page.
Intergovernmental Panel on Climate Change’s projections for Bangladesh and
Southeast Asia—IPCC, 2013, pp. 28, 107, 1187.
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Footnote: Excerpts from Britannica, 15th ed.—Macropaedia, vol. 2, pp. 691, 689
(“Bangladesh”).
Same footnote: Estimate of covering effect of one-meter sea level rise—UNDP
report, 1997, p. 32.
Ambassador Moriarty’s cable of July 29, 2009—Previously cited Moriarty cable,
2009 July 29.
Mr. Juuel (whose name was also transliterated “Jewel”): “People were spontaneously participating in the blockade . . .”—Star Online Report.
“We were already dead in Aug 26 . . .”—Pegu, p. 14.
“The hot season had begun by the beginning of M
 arch . . .”—Khademul Islam,
pp. 1 44–45 (Wasi Ahmed, “Enchantment’s Deception”).

The Mine
Layout, depth, coal type, reserves, etc., of B
 arapukuria—Brochure: “Barapukuria
Coal Mine Company Ltd. (A company of Petrobangla),” Parbatipur Upazila,
Dinajpur District. The composition of the coal was: ash 12.4%, volatile matter
29.2%, fixed carbon 48.4%, sulfur 0.53%, moisture 10%. Its rank was given as
“bituminous (high volatile).”
Subsidence above mine by seven or eight feet (original units mentioned), “which
nobody expected happen so soon”—Statement of Mr. Sayed Saiful Islam Juuel,
in interview of June 5, 2015.
The “basic reference book”: “all coal is recovered . . . hence subsidence occurs . . .”—
Stapleton, vol. 1, p. 101.
“mine operations at Barapukuria have destroyed roughly 300 acres . . .”—Kate
Hoshour, IAP Senior Research Fellow, “Bangladesh Campaign Update: Massive
Protest Against Phulbari & Barapukuria Coal Mines” (undated typescript
downloaded by Nakeeb), p. 1.
Footnote: Words from the Ontario lawsuit—The Daily Star [Dhaka, Bangladesh], 2nd ed., Friday, May 1, 2015, p. B3 from B1 (“Star Business” sec., Star
Business Desk, “Loblaw hit with $2b lawsuit over Rana Plaza collapse”).
Interview with the unnamed administrator: “They were presently extracting a
million tons per year”—He said that the mine had commenced operation in
1994. In 2005 full production began. There were 390 million metric tons of coal
to be taken out. In the last three years they had extracted 1 million tons per year;
before that, 3 0–40,000 only.—“How many more years left?”—“He doesn’t
know.”
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Interview with “those three Japanese nuclear executives in Tokyo”—Tepco interview of Monday, October 20, 2014. Prefatory to his quoted remarks on nuclear
energy he began: “Soon after World War II, high economic growth caused energy demand to increase. To address that, oil was used to supplement hydroelectric power generation. But after the oil crisis, oil alone wasn’t very good, so
diversification was sought, including natural gas, which can substitute for oil. In
addition, certain technical innovations were made for coal. Among those energy
sources was nuclear power.”
Interview with Mr. Muhammad R ahman—He rounded the HHV of the coal
slightly down, to 11,000 BTUs per lb.

Marvelous Solidarity
“A life that is like a story . . .”—Kahedmul Islam, p. 68 (Syed Shamsul Huq, “A
Life Like a Story”).
Waterborne disease in Bangladesh; tale of the “dirtycolored water” [Old
Dhaka]—The Daily Star, 2nd ed., Friday, May 1, 2015, “Star Weekend” sec., p. 3
(MD Shahnawaz Khan Chandan, “Fighting the Epidemic”). Diarrhea was associated with 90% of those fatalities.
Moriarty: “[NOTE: . . . Asia Energy’s project in P
 hulbari . . . ,” etc.—https://
wikileaks.org.org/plusd/c ables/08DHAKA1041_a .html. Canonical ID:
08DHAKA104. Original Classification: CONFIDENTIAL. Current Classification: CONFIDENTIAL. Date: 2008 October 6, 10:15 (MONDAY). Classified By: Ambassador James Moriarty, Reasons 1.4(b), (d). The following
paragraph is especially priceless: “7. (C) Tamim [which is to say Professor M.
Tamim, Special Assistant to the Chief Adviser for the Ministry of Power, Energy, and Mineral Resources] expressed frustration at criticism from energy development opponents he characterized as leftist and opposed to multi-national
[sic, unless M. was a Brit] corporations working in Bangladesh. Tamim claimed
these critics, which had described him as a ‘tool’ of the World Bank, were spreading the misconception that gas, coal and electricity from proposed projects
would be exported if not sold to the GOB, when in fact energy was also being
sought by other domestic b uyers . . . In order to address the country’s energy
crisis, Tamim said, political parties needed to come to agreement on the technical issues of energy policy, rather than g rand-stand [sic] and engage in public
protests against coal and other energy matters.”
“the mine would involve the e viction . . .” + “According to the Ministry of
Power . . .” + the tale of the Gandamara p rotests—The Guardian, Wednesday,
April 6, 2016, 06.28 EDT (John Vidal, “Bangladesh coal plant protests continue
after demonstrators killed: Villagers stage further protests following the deaths
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of at least four people demonstrating against plans for two C
 hinese-funded c oal-
fired plants”), downloaded for WTV in July 2017 by Jordan Rothacker from
https://w ww.theguardian.com/environment/2016/apr/06/bangladesh-coal-plant
-protests-continue-after-demonstrators-killed. “This is the largest loss of life at
an anti-coal protest in Bangladesh since 2006.” The Gandamara protests “follow
major demonstrations last month against the building of a large coal-fired power
station at Rampal, on the edge of the Sundarbans, the world’s largest mangrove
forest.”

The Brick Kilns
Footnote: Electricity generated by 2,500 tons of Barapukuria coal—⅓ efficiency
× [2,500 tons × 2,204.6 lb/ton × 11,040 BTUs/ton] = 18,282,320,000 BTUs
[divided by 3,413 = 5,492,666.27 kWh].
“The annual energy spent on Earth to produce bricks might have been o ne-
quarter of that used to make glass, w
 hich . . . was o ne-thirtieth of what we used
to produce steel”—Information from visual estimation of the bar graph in
Gutowski et al., Phil. Trans. R. Soc., A 2013 371, 20120003, p. 3 (Figure 1. “Annual primary energy used for the production of 29 materials w
 orldwide . . .”). See
citation on glass production, Vol. I, source notes p. 67, second note.
“And to tell the truth, they were dark . . .”—Hasan Azizul Huq, Three Stories,
trans. Kaiser Haq et al. (Dhaka: Bengal Lights Books, 2013; dates of orig. Bengali stories not given), p. 31 (“The Spark of Life”).
Footnote: Remarks of Robert Finkelman of the USGS—Communication to
Jordan Rothacker of Thursday, February 18, 2016, at 3:02 p.m. [Henceforth
cited: “Finkelman e‑mail, February 2016.”]
“Although India contained the fifth largest coal reserves in the world, it was still
a net importer of coal . . .”—Information from USEIA: India, 2014, pp. 1 5–16.
Loc. cit.: “Coal is India’s primary source of energy, and the country was the third-
largest global consumer in 2012. The country has the fi
 fth-largest coal reserves
in the world. At the same time, the coal sector is one of the most centralized and
inefficient sectors in India. Two state-owned companies have a near-monopoly
on production and distribution . . . Because coal production cannot keep pace
with demand, particularly from the power sector, India has met more of its coal
needs with imports.”
Footnote: “the People’s Republic of China, the Russian Federation and India
constitute three of the four c ountries . . .”—Coal Information 2012, p. II.16.

2:57 AM

9780525558491_Carbon_SN.indd

81

4/5/18 2:57 AM

S o u r c e s  f o r p a g e s  2 8 2 –2 8 3

82

Comparative Calorific Efficiencies, in multiples of the number of bricks
produced by 1 pound of Indian coal
Calculation of, for instance, efficiency of Indian coal—1/100,000 × [20 metric
tons [MT] × 2,204.6 lb/MT per 100,000 bricks] = 2.2679 lbs of Indian coal per
brick.
Comparative Calorific Efficiencies, in multiples of the thermal energy of
Indian coal
Australian figures on Indian coal—Australian Government: India, 2015,
pp. 42–45. [The bracketed conversions to BTUs per pound are mine, based on
1 kcal/kg = 1.7987961584 BTUs/lb.] “India’s domestically produced coal typically has a low to medium energy content, ranging from 2500 kilocalories per
kilogram [4,496,990 BTUs per pound] to 5000 kilocalories per kilogram
[8,993,981 BTUs per pound] (Australia’s exports typically have an energy content greater than 5500 kilocalories per kilogram [9,893,379 BTUs per pound]).
The energy content of India’s coal has been declining steadily over the past several decades as mines deplete their resources. The average energy content was
5900 kilocalories per kilogram [10,613 BTUs per pound] in the 1960s, 4200
kilocalories per kilogram in the 1980s [7,555 BTUs per pound] and around 3500
kilocalories per kilogram in the 2000s [6,296 BTUs per pound] . . . This means
that larger volumes of coal must be burned to achieve the same level of electricity
generation and more pollutant emissions are g enerated . . . Accordingly, Indian
coal is generally unsuited for export . . .”—On p. 46, the same document gives a
table of “Indian thermal coal classification.” The worst category, referred to as G,
has a gross calorific value of 3,113–3,865 kcal/kg, and the lesser of these numbers
converts to 5,599,652 BTUs per pound. For item G there is also given a “useful
heat value” of 1,300–2,400 kcal/k g, and the former number converts to
2,338,435 BTUs per pound.
Figures on South African steam coal and South African export c oal—Converted
from Harald Winkler, ed., Energy policies for sustainable development in South
Africa: Options for the future [223‑page report] (Cape Town?: Energy Research
Centre, University of Cape Town, April 2006), p. 46: “Most South African coal
is of a bituminous thermal g rade . . . Its heating value varies from about 27 MJ/
kg for export coal, to between 22 and 15 MJ/kg for steam coal.”
Figure on Indonesian export coal at 9,028–12,468 HHV—Converted from
World Energy Council, 2004 Survey of Energy Resources, 20th ed. (New York:
Elsevier, 2004), n.p. (ch. 1 [coal], “Indonesia”): “Indonesian coals in production
generally have medium calorific values (5,000–7,000 kcal/kg or 21–29 MJ/kg),
with relatively high percentages of volatile matter; they benefit from low ash and
sulphur contents, making them some of the cleanest coals in the world.”
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Figures on Indonesian coal by China Export Holdings—China Energy Holdings (H[ong]. K[ong].) Limited homepage [holdings: products: Indonesian coal,
part 3: “Coal property”], accessed by Jordan Rothacker in February 2016. Subbituminous quoted at 28.3 to 30.17 MJ/kg; lignite at 18.16 to 24.37 MJ/kg.
Figure on Barapukuria c oal—Same company brochure (“Barapukuria Coal
Mine Company Ltd.”), p. 22 (“Salient Features”). Gross calorific value given at
25.68 MJ/kg or 11,040 BTU/lb (which the former does convert to), or 6,072
kcal/kg.
Barapukuria coal ranked against major American coals
Data from the table of Calorific Efficiencies, I:211.
Comparative Carbon Dioxide Emissions to Make One Brick
From our table of Carbon Dioxide Emissions of Common Fuels (I:200) it appears that a pound of combusted lignite emits 1.396 pounds of carbon dioxide.
We know that R.C. rated his Indian coal at 2,450 BTUs per pound. The gas
emissions table informs us that a pound of bituminous coal will give off 2.466
pounds of carbon dioxide. For this stuff I propose to use the West Virginia Coal
Association’s average high heating value of 12,500 BTUs per pound.
Since R.C.’s Indian coal could bake 2.3 bricks per pound, I can reasonably estimate that West Virginia bituminous coal would produce [12,500/2,450] × 2.3
= 11.74 bricks per pound.
R.C.’s lignite gave off 1.396 pounds of carbon dioxide for every 2.3 bricks. West
Virginia bituminous coal would then emit 2.466 pounds of carbon dioxide per
11.74 bricks. Dividing lignite’s carbon emission factor by 2.3, and the West Virginian bituminous counterpart’s by 11.74, I realized the following:
R.C.’s lignite let loose 0.607 pounds of carbon dioxide per brick, while the West
Virginian bituminous product released only 0.211 pounds. In other words, as
quoted in the text: “if R.C. could somehow use what the West Virginia Coal
Association would have been ever so happy to supply, his contribution to global
warming would be almost three times less.”
Making the same calculations for the Barapukuria coal (bituminous, as you recall, at 11,040 BTUs per pound), I find it would make R.C. a decent [11,040 /
2,450] × 2.3 = 10.36 bricks per pound, and 0.238 pounds CO2 per combusted
pound, so that his work would release 2.55 times less carbon dioxide than was
now the case. This was only 11 or 12% worse than burning West Virginian coal,
and the transportation energy requirement would be far more modest.
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The Brick Kilns (continued)
Waterkeepers Bangladesh: “from the environment p erspective . . .”—The Daily
Star, Sunday, May 3, 2015, p. 4 (Staff Correspondent, “Find coal’s alternative:
Environment experts put out call from conference”). The conference was “Coal
energy in Bangladesh: impact on water and climate,” organized by Waterkeepers
Bangladesh, National Committee for Saving the Sundarbans and Waterkeeper
Alliance at Brac Inn in Mohakhali. There was “particular focus on the Rampal
Power Plant,” which lay too far away for me to visit. Conference speakers were
quoted as saying: “alternative energy must be considered if the country wants to
reach m
 iddle-income status in 2021.”
Information on West Virginia coal exports in 2011 + “Analyses suggest U.S.
exports could be reducing . . .”—Herald-Dispatch, Monday, July 28, 2014, pp. 1A,
5A (unattrib., “US sending more coal to other countries”). “Over the past six
years, American energy companies have sent more coal than ever before to other
parts of the world.”

“Excessive Ease and Prosperity”
“Excessive ease and prosperity have weakened their w
 ill . . .”—Aleksandr I.
Solzhenitsyn, The Oak and the Calf: A Memoir, trans. Harry Willetts (New
York: Harper/Colophon Books, 1981; orig. Russian ed. 1975), p. 119.
“only 59.6% of Bangladeshis ‘had access to electricity’ ” + information in accompanying figure on global a verage—Investor’s Business Daily, IBD Weekly, vol. 33,
no. 26, week of July 11, 2016, p. A6 (Allison Gatlin, “First Solar, China’s Jinko,
Trina, JA to Battle in Rising Indian Market,” cont’d [as “Solar”] from p. A5).
“And to tell the truth . . .”—Hasan Azizul Huq, Three Stories, trans. Kaiser Haq
et al. (Dhaka: Bengal Lights Books, 2013; dates of orig. Bengali stories not
given), p. 31 (“The Spark of Life”).
Information on the WikiLeaks cable—The Guardian, Tuesday, December 21,
2010, “Last modified on Saturday 4 October 2014 15:32 BST,” downloaded by
Nakeeb. Fariha Karim, “WikiLeaks cables; US pushed for reopening of Bangladesh coal mine.” The name of “the prime minister’s energy adviser” was Mr. Tawfiq Elahi Chowdbury.
Information on GCM Resources—Screen shot of GCM Resources home page,
frozen into eternity on November 24, 2015, by Jordan Rothacker.
Footnote: “All problems are simple when enough land is available . . .”—B. Traven,
The Kidnapped Saint and Other Stories, ed. Rosa Elena Lujan and Mina C. and
H. Arthur Klein (New York: Lawrence Hill & Co., 1975), pp. 55–56 (“The Cart
Wheel,” a section from the novel The White Rose).
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“capitalism in Bangladesh is characterised by . . .”—Pegu, p. 10.
“a leader of the national movement opposing the m
 ine . . .” + events of 2009 +
“The Bangladeshi government deployed Bangladesh’s Rapid Action B
 attalion . . .”
+ “government-backed attackers . . .” + police beating of 2012 + burning
of Mozena’s effigy—Undated typescript downloaded by Nakeed, “Indige
nous Peoples in Bangladesh Protest to Stop Open Pit Coal Mine 2006-104, pp. 2–4.
“The lumbermen rarely trouble to put out their fires . . .”—Thoreau, A Week . . . ,
p. 622 (The Maine Woods, 1864).

The Trend
Epigraph: “But this is a time when many t hings . . .”—Cicero, Selected Political
Speeches, trans. Michael Grant (New York: Penguin Classics, 1989 rev. of 1969
ed.), p. 301 (“First Philippic Against Marcus Antonius,” 44 B.C.).
The tale of Clinton Marshall and Cathy Behr—Sierra Club leaflet, ca. 2013–15.
Footnote on Zetaflow (so spelled in the quoted copy without that Mark of the
Beast, the®, so I will also happily eschew it)—Information from Weatherford
.com, copyright 2016; downloaded for WTV by Laura Michele Diener in January 2017.
Phone conversation with Cathy Behr: “Can’t speak about it . . .”—Note of Laura
Michele Diener to WTV. The two women spoke on December 19, 2016.
“She was a very i ntelligent-sounding woman . . .”—Laura Michele Diener, phone
interview of January 26, 2017.

F R AC K I N G A N D N AT U R A L G A S
Fracking and Natural Gas Ideology
“Natural gas is considered as a premium fuel . . .”—Olah, Goeppert and Prakash,
p. 43.
“Fracking may actually prove to be our best n
 ear-term s olution . . .”—Chris
Faulkner, p. xi. Faulkner’s credentials are given on p. iii.
“Natural gas emits about half as much c arbon . . .”—The Seattle Times, Monday,
August 10, 2015, p. A9 (“Opinion”: Froma Harrop, “Throw a retirement party
for coal”).
“Natural gas is one of the most efficient, reliable and affordable sources of energy
for homes . . .”—PG&E , leaflet: “Important things to know about natural gas
safety,” collected 2016.
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Chevron website—“Managing Climate R isk—Chevron.com,” accessed by Jordan Rothacker, May 2016. Pages 2–3/9.
The “electronic analogue of the ‘West Virginia Coal Tree’ ”—www.frackfeed
.com, “25 things you didn’t know were made with natural gas.” Accessed July 2,
2015.
“The shale became a lifesaver . . .”—Herald-Dispatch, April 21, 2014, p. 2C
(Kevin Begos, AP, “Fracking foes cringe as unions back drilling boom”).
“OKLAHOMA JOBS . . .”—Chickasha Chamber of Commerce Community
Guide 2014: Building Our Future Together, p. 53 (ad from Continental Resources).
“have already added more than $430 billion” + “no evidence that fracking was
causing widespread harm”—The New York Times, Thursday, June 23, 2015,
p. A23 (Op‑Ed piece: David Brooks, “Fracking and the Franciscans”).
“As the third largest c onsumer . . .” + “Fracking is safe with manageable risks”—
Sacramento News and Review, January 15, 2015, p. 7 (“Letters” sec., Dave Quast,
California director, Energy In Depth, “Don’t ban fracking”).
“The revolution has already begun . . .”—Chris Faulkner, p. vii. Against this
rather empty assertion let us set the equally weightless “IMAGINE THERE IS
NO FRACKING! / IMAGINE A BETTER WORLD FOR ALL OF US!
IMAGINE PEACE! / Love, / Yoko Ono,” from The New York Times, Thursday,
July 9, 2015, p. A7 (advertisement re: “The Constitution Pipeline”).
“Energy: the lifeline of Russia”—Panzer and Simmel, p. 47.
“Effective and sensible utilisation of [natural] gas . . .”—OAPEC, 1980, p. 10
(The Bahrain National Oil Company, “Production and Utilization of Natural
Gas in Bahrain and Possibilities for the Future”).
“Heat like the rays of the sun”—Sharp, p. 205 (no date).
“I care just as much about the environment as y ou . . .”—Chris Faulkner, pp. v –vi.
“Frack jobs do consume a large volume of water . . .”—Ibid., p. 68.
Footnote: Food & Water Watch brochure, 2011, p. 4.
“A fracking b an . . . would utterly decimate an i ndustry . . .”—Chris Faulkner,
p. 69.
“State and federal regulations that limit hydraulic f racking . . .”—Forbes, December 4, 2013, 8:00 a.m., http://onforb.es/181DMKT (“Opinion” section, Barry
Poulson, “Weld County Colorado: Ground Zero in the A
 nti-Fracking Battle”),
p. 3/4. [This item henceforth cited: “Forbes Poulson article.”]
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“There have been no confirmed incidents of groundwater c ontamination . . .”—
Waples, p. 252.
Waples identified as “a communications manager for a natural gas utility”—
Ibid., p. 1.
“Fracking is like putting tires on a c ar . . .”—Herald-Dispatch, Sunday, June 19, 2016,
p. 7A (guest column: “Fracking is necessary, beneficial to American economy”).

About Natural Gas
Epigraph—“The whole place was c osy . . .”—Dreiser, p. 89.
Footnote on coal gas—See, for instance, Freese, pp. 1 46–47.
Footnote on lowest observed proportion of methane—Environmental Science &
Technology, January 14, 2013, p. 1297 (J. B. Gilman, B. M. Lerner, W. C. Kuster
and J A. de Gouw, “Source Signature of Volatile Organic Compounds from Oil
and Natural Gas Operations in Northeastern Colorado”: “Raw, unprocessed
natural gas is approximately 60–90% CH4 by molecule.” [This document henceforth cited: “Gilman et al., 2013.”]
Carbon dioxide in some natural g as—Kroschwitz and Howe-Grant, vol. 5
(“Carbon and Graphite Fibers” to “Chlorocarbons and C
 hlorohydro-
Carbons‑C1”), p. 42 (“carbon dioxide”).
Natural gas in Fredonia, New Y
 ork—Ibid., vol. 12 (“Fuel Resources” to “Heat
Stabilizers”), p. 319. This anticlimatic [so to speak] story reminds me of Waples,
p. 1: “Long desired to be recognized as a full-fledged member of the hydrocarbon
family, natural gas has been mostly a footnote in oil’s history.”
German Emission Factors in Natural Gas Production
Figures from Greenhouse Gas Inventory Germany, 1990–2007, p. 211 (Table 42:
“Emission factors for natural gas production”), 2007. Original data in kg/[metric] t, which of course is the same as pounds per short ton.

About Natural Gas (continued)
Information on the Gazprom pipeline—Panzer and Simmel, pp. 113, 46, 112.
Gazprom’s pipeline network was 170,700 km, the longest in the world; and
within that assemblage, “Northern Lights” was the longest pipeline at 7,377 km.
Gazprom owned 36 trillion cubic meters of gas reserves. In 2014 it produced
444 billion cubic meters, while Europe burned 420 billion cubic meters.
“Life is a furnace of concealed flame . . .”—Eiseley, vol. 1, pp. 3 98–99 (The Unexpected Universe).
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Industrial products from natural gas—Kroschwitz and Howe-Grant, vol. 10,
p. 359 (“feedstocks (petrochemicals)”: Natural gas was “used primarily to produce ammonia and methanol.” “Consumption factors are a bout . . . 58,300 and
64,700 BTU/lb” respectively.
“58,300 BTUs (call that 4.7 pounds of coal)”—At 12,500 BTUs/lb, assuming
combustion and not electric power generation.
Industrial and electrical uses for natural gas, 1990 and 2012—U.S. Statistical
Abstract, 2015, p. 254 (Table 394: “Carbon Dioxide Emissions from Fossil Fuel
Combustion by Fuel Type and Sector, 1990 to 2012”). Teragrams of carbon dioxide equivalents for natural gas: 1990: 408.9 (greatest subcategory) out of
1,000.3 for “industrial”: 2012: 492.9 (greatest subcategory) out of 1,351.2 for
electricity generation.
The proposed “world’s largest methanol plant” + “the method would replace . . .”—
Seattle Weekly, February 24–March 1, 2016, p. 9 (Daniel Person, “Whither Tacoma? A methanol plant sends the City of Destiny searching for its soul”). The
entity involved was a certain NW Innovation Works.
Use and importation of natural gas in I ndia—USEIA: India, 2014, p. 10.
Various details on natural g as, here to end of chapter—Morrison and Boyd,
pp. 109, 92, 37 (“combustion of methane . . .”).
American natural gas use in 2002—USDA Report 24, p. 7 (BTUs converted to
cubic feet @ 1 trillion BTUs = 1 Bcf).
Other natural gas figures in paragraph beginning “To us ‘consumers’ ” and in
following para:—USEIA, “Natural Gas, 2014.”
Same paragraph: “we d evoured . . . 22.16% of world production.” My calculation,
since world gas consumption and production was 121 trillion cubic feet (loc.
cit.).
Footnote: 96%—Calculated from production of 25,718 billion cubic feet (loc.
cit.).
“The kitchen requires plenty of well-diffused light . . .”—American Electricians’
Handbook, 2002, p. 10.132.
“So there went 1.2 k ilowatt-hours (4,095.6 BTUs) each d ay . . .”—400 watts,
used for [0.5 hr + 1 hr + 1.5 hr = 3 hr] at × 400 × [3,413 BTUs per hour] =
4,095.6 BTUs per day.
“A month of that routine would have consumed 122,868 BTUs . . .”
—4,095.6 × 30.

9780525558491_Carbon_SN.indd

88

4/5/18 2:57 AM

8

S o u r c e s  f o r p a g e s  3 0 4 – 3 0 6

89

“Call it 15 pounds of natural gas”—368,604 BTUs × 1 lb natural gas / 24,381
BTUs = 15.118.
“or 360 cubic feet”—15 lbs × 1 cu ft [of methane] / 0.04163 lbs = 360.317 cu ft.
“Natural gas is by far the most important r esource . . .”—Oklahoma Almanac
2013–2014, p. 939 (“Value of Petroleum and Natural Gas Production,
2000–2011”).
Natural gas gave off far less carbon monoxide and sulfur dioxide than did coal or
oil—Kroschwitz and H
 owe-Grant, vol. 12 (“Fuel Resources” to “Heat Stabilizers”), p. 333, which goes so far as to say that after combustion no carbon monoxide or unburned hydrocarbon remained.—By “gave off far less nitrous oxide than
did coal or oil” I mean, per BTU. Greenhouse Gas Inventory Germany,
1990–2007, p. 125 (Table 20: “Technological emission factors for nitrous oxide
from systems < 50 MW furnace thermal output”). Units are kg/T J. All figures
are arithmetical averages calculated by me: Hard coal, grate and furnace combustion: 3.9 kg nitrous oxide per generated terajoule. [Fluidized bed combustion, <5
megawatts [MW], 36 and >/= 5 MW, 47; these I did not count, in order to avoid
cruelty to old King Coal.] Lignite, misc. combustion: 2.1 [Lignite, fluidized bed,
45; not counted.] Heavy heating oil, 3. Light heating oil, 1.1. Natural gas, 0.9. So
one can say that hard coal emitted 4.3 times more nitrous oxide per BTU than
did natural gas; on this scale heavy heating oil was merely 3.3 times worse.
“Germans credited it for some of their reduction in greenhouse gas emissions”—
Ibid., p. 102: “The reduction in CO2 emissions is closely linked to trends in the
energy sector . . . Use of gases, primarily natural gas, as substitutes for solid and
liquid fuels is . . . reflected in emissions trends for stationary combustion systems.
While CO2 emissions from solid fuels have decreased by 35.6% with respect to
their 1990 levels, and those from liquid fuels have dropped by 39.4%, emissions
from combustion of gaseous fuels have increased by 44.9%.”
“an incredible reservoir of domestic f uel . . .”—Waples, pp. 5–6.
“When you choose c lean-burning natural gas for your f acility . . .”—Chickasha
Chamber of Commerce Community Guide 2014: Building Our Future Together,
p. 1 (ad from CenterPoint Energy).
Composition of the Libyan and Dutch natural gas—Lom and Williams, pp. 30,
31 (Table 2.4, “Composition of Natural Gases [% vol]”): Brega, Libyan, 66.8%
methane, 19.4 ethane, 9.1 propane, 3.7 butanes, no nitrogen to speak of; Groningen, Holland, 81.3% methane, 2.85 ethane, 14.3 nitrogen.
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About Methane
Epigraph: “And to that end I have recited this f able . . .”—Salzman, p. 81 (The
Adventures of Master F.J., 1575 rev. of 1573 ed.).
“As our most abundant h
 ydrocarbon . . .”—Kroschwitz and H
 owe-Grant, vol. 13
(“Helium Group” to “Hypnotics”), p. 696 (“hydrocarbon oxidation”).
“with two Ammonia and Urea trains each d ay . . .”—OAPEC, 1980, p. 24 (The
Qatar Petroleum Producing Authority, “Gas Utilization in Qatar: Present and
Planned”), referring to the QAFCO fertilizer plant.
Carbon black, formaldehyde and other products from m
 ethane—McGraw-Hill
Encyclopedia of Science & Technology, 11th ed. (New York: McGraw-Hill, 2012),
vol. 13 (“Par” to “Plan”), p. 279 (“petroleum processing and refining”), p. 255
(Table 3: “Chemicals produced from methane [natural gas]”).
Methane: colorless and “one of the simplest of all organic compounds”—
Morrison and Boyd, pp. 34, 36.
Footnote on the colors of Naptune and Uranus: Greeley and Batson, pp. 293,
277; Tayor, pp. 267, 283–84.
Footnote: Combustion heat of m
 ethane—Ibid., p. 38.
“Methane has a H:C ratio of 4 . . .”—Olah, Goeppert and Prakash, pp. 43–4 4.
Footnote: Barry Commoner’s desire for breeder reactors—Long-Term Energy
Resources, p. 36 (Barry Commoner, “The Solar Transition . . .”).
“Electricity needed to operate electrified railroads can be derived from cogenerator
power stations . . .”—Ibid., p. 41. Page 45: “Cogenerators must be compatible with
an urban environment. Only a cogenerator fueled by natural gas, which releases
only carbon dioxide and water when it is burned, can meet this requirement.”
Carbon Gas Emissions of Common Fuels, in Multiples of Methane’s
Comparison of gasoline and diesel—EPA fact sheet EPA-420‑F‑14‑040a, May
2014, “Questions and Answers: Greenhouse Gas Emissions from a Typical Passenger Vehicle,” p. 1.
All other data from Olah, Goeppert and Prakash, p. 43, expressing “typical emissions.” The units were kg‑carbon Gcal‑1.

About Methane (continued)
U.K.’s GHG reductions from switching to natural gas—EU greenhouse report,
2014, pp. 122–23.
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“The development of natural gas will create jobs . . .”—The Nation, March 23,
2016, downloaded on same date from http://w ww.thenation.com/article/global
-warming-terrifying-new-chemistry/, Bill McKibben (“Global Warming’s Terrifying New Chemistry”). Printed out for WTV by a friend. Unnumbered.
[Henceforth cited: “McKibben.”]
“a warming effect on the planet more than 20 times greater than CO2” + EPA’s
proposed new regs + Interior Department’s new permit to Royal Dutch Shell—
The Wall Street Journal, Tuesday, August 18, 2015, p. B1 (Amy Harder, “EPA
Rules Take Aim at Methane Emissions”).
The three optimists: Methane’s GWP 23 times higher than carbon dioxide’s +
“Methane accounted for about 18% . . .”—Olah, Goeppert and Prakash,
pp. 43–4 4.
Footnote: “Sludge stabilisation is carried o ut . . .”—Greenhouse Gas Inventory
Germany, 1990–2007, p. 394. 0.01% of Germany’s 2007 contribution to global
warming—Ibid., p 391.
Footnote: Japanese methane emissions, 1 990–2007—Greenhouse Gas Inventory
Japan, 2015, p. 2‑6.
Primary Sources of Methane in Mexico
Data from Greenhouse Gas Inventory Mexico, 1990–2002, p. 52.
Enteric fermentation as 84% of all recorded agricultural emissions—Ibid., p. 47.

About Methane (continued)
“Every 400 pounds of kitchen waste gave rise to a pound of m
 ethane . . .”—
Converted from the same source, p. 398: 2.5 kg methane per Mg, or megagram
(= metric ton) of kitchen waste, and 83 grams of nitrous oxide per Mg.
Methane levels, 1755 and 2011—IPCC, 2013 p. 1402 (Table AII.1.1a: “Historical abundances of the Kyoto greenhouse gases”).
Quantity of Fuel Resource Which Will Release 1 Pound of Methane
Source: Greenhouse Gas Inventory Germany, 1 990–2007. Crude lignite: p. 194.
“The activity rate (crude lignite) has been taken from the STATISTIK DER
KOHLENWIRTSCHAFT (2007). According to the DEBRIV German
lignite-industry association (Deutscher Braunkohlen-Industrie-Verein e.V; DEBRIV 2004), an average emission factor of 0.015 m3 CH4/t (corresponds to
0.011 kg CH4/t) is assumed.” I converted this to [pounds of lignite per pound of
methane] by dividing 0.011 kg by 2.2 and a metric ton of lignite by 2,200, then
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dividing the new lignite number by the new methane number. The other original
methane figures [which I converted in the same fashion] come from p. 195 (Table 40: “Emission factors for CH4 from coal mining, for 2007”): 12.56 kg methane /t extracted hard coal and 0.58 kg/ton stored. The oil figure [similarly
converted] came from p. 202 (Table 41:” Emission factors for oil extraction”):
0.14 kg methane per metric ton extracted oil.
The figure on aviation kerosene is based on the following: (pp. 158–59): “Unburned hydrocarbons, along with carbon monoxide, are among the most important products resulting from incomplete combustion of kerosene [sic].” These are
“emitted at low load levels . . . Taking the available information into account, an
emission factor of 0.04 g/kg may be assumed for methane.” This converts to
0.00004009 lbs methane per lb of kerosene = 1/24,943.

About Methane (continued)
Length of German pipeline and total methane emissions—Greenhouse Gas Inventory Germany, 1990–2007, p. 214 (Table 43: “Gas-distribution network and
emissions from it”). The emission factor was given at 433.9 kg of methane per
kilometer.
174,131 tons of methane—Converted by WTV from 158,301 presumably metric tons.
Reductions in German emissions: Greenhouse Gas Inventory Germany,
1990–2007, p. 214: “Emissions caused by gas distribution have decreased by some
17%, even though gas throughput has increased considerably and the distribution
network has been enlarged by over 40% with respect to its size in 1990. One important reason for this improvement is that the gas-distribution network has been
modernised, especially in eastern Germany. In particular, the share of grey cast
iron lines in the low-pressure network has been reduced, with such lines being
supplanted by low-emissions plastic pipelines. Another reason for the reduction
is that fugitive losses in distribution have been reduced through a range of technical improvements (tightly sealing fittings such as flanges, valves, pumps, compressors) undertaken in keeping with e missions-control provisions in relevant
regulations (TA Luft 1986 and 2002; V DI-R ichtlinie (VDI Guideline) 2440).”
Fugitive fossil fuel and methane emissions of EU‑15 in 2012—EU greenhouse
report, 2014, p. 282. CF, EPA, 2016, p. 159: In 2014, American coal mines
(mostly the underground ones, many of them abandoned) released 67.6 million
metric tons of methane carbon dioxide equivalents, calculated at that factor of
“more than 20 times greater” than CO2.
The CEO of Breitling Energy: Methane’s GWP = 23 + methane in Indian
reservoirs—Chris Faulkner, pp. 23–24.
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Foundation for Deep Ecology: Methane’s GWP was 25 times higher than
CO2’s—Butler and Wurthner, p. 82.
“ ‘by some estimates’ 80 times more p otent . . .”—Information from The
New York Times, Wednesday, August 5, 2015, p. A12 (John Schwartz, “New
Study Challenges Methane Leak Estimates”). [Henceforth cited: “Schwartz
article.”]
“a more accurate fi
 gure . . . is between 86 and 105 t imes . . .”—The full cite reads
that although “a methane molecule lasts only a couple of decades in the atmosphere, compared with centuries for CO2,” it appeared that “the EPA’s old chemistry and 1 00-year time frame had assigned methane a heating value of 28 to 36
times that of carbon dioxide; a more accurate fi
 gure . . . is between 86 and 105
times the potency of CO2 over the next decade or two.”
American methane emissions, 2012: “By my scaremongering calculation . . . the
figure was 8,281.5 t eragrams . . .” + accompanying footnote—In 2012, American
agricultural methane emissions were 201.5 Tg C
 O2-Eqs. (Energy accounted for
another 229.6 Tg, “waste management” for 117.2, “land use” for 5.3 and “industrial” for 3.7.) Total methane emissions were 567.3 out of an entire greenhouse
“budget” of 6,525.6 Tgs. This 567.3 would be 8.69 percent at the EPA’s 100-year
GWP of 21. Conservatively estimating methane’s corrected GWP at 86 times carbon dioxide’s, I calculate its total carbon dioxide emission equivalents at (86 / 21)
× 567.3 = 2,323.2 Tgs, making the actual U.S. total (2,323.2 − 567.3) + 6,525.6 =
8,281.5 Tgs, of which methane’s percentage was now 28%. [As for ag methane
emissions, those would now be (86 /21) × 201.5 = 825.2, or 9.96% of the national
total.]
“Methane in the atmosphere was almost flat . . .”—The Washington Post, December 11, 2016, “Energy and Environment” sec. (Chris Mooney, “Atmospheric levels of methane, a powerful greenhouse gas, are spiking, scientists report”), p. 1 of
4 downloaded for WTV by Jordan Rothacker, October 2017. [Henceforth cited:
“The Washington Post, December 11, 2016.”] “Methane concentrations in the
atmosphere, they report, were rising only at about .5 parts per billion per year in
the early 2000s. But in the past two years, they’ve spiked by 12.5 parts per billion
in 2014 and 9.9 parts per billion in 2015 . . . ‘Methane in the atmosphere was almost flat from about 2000 through 2006. Beginning 2007, it started upward, but
in the last two years, it spiked,’ said Rob Jackson, an earth scientist at Stanford
University who co-wrote the study.”
“Methane emissions in the United States decreased . . .”—7/13/2017 Overview of
Greenhouse Gases | Greenhouse Gas (GHG) Emissions | US EPA, https://www
.epa.gov/ghgemissions/overview-greenhouse-gases, p. 3/4 (LAST UPDATED
ON APRIL 14, 2017), downloaded for WTV by Jordan Rothacker, July 2017.
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Remarks of Dr. Tans on methane versus carbon dioxide—Pieter Tans to WTV,
May 2017. This important passage should be quoted in full: “Now the CH4-CO2 comparison. Using averages for U.S. power plants, 1 kWh of electricity
takes the burning [of] 25 mol of carbon in coal to CO2, while it takes only 10.3
mol of CH4 to burn to 10.3 mol of CO2. Therefore 14.7 mol of CO2 are kept
out of the atmosphere per kWh of electric power. How much CH4 would have
to leak from the well, during processing, transport, etc. to match the GWP saved
by not emitting 14.7 mol of CO2? Assuming the IPCC 100-year horizon which
understates the CO2 impact, I think that number is 28 for CH4. However, that
is on a kg CH4 per kg CO2 basis. I convert the GWP to a per mol basis by dividing 28 by 44/16 (mol weight of CO2/mol weight of CH4), making GWP/mol
equal to 10.2 for CH4. (on a per mol basis emitting CH4 is 10.2 times as effective
as CO2). A fraction “F” of methane is leaked to the atmosphere for every mol
burned. Then F * 10.3 (mol burned)* 10.2 (GWP/mol) has to equal 14.7 mol of
CO2 not burned. So F = 14%. If this much leaks, it would nullify the global
warming benefit of switching from coal to natural gas. As I said, this still understates CO2’s real potential to cause warming. Over 2000 years, the cumulative
amount of heat retained in the Earth system is about 8 times larger than if we
count only the first 100 years. So in my accounting GWP/mol of methane is 8
times smaller than 10.2 or not much larger than that of CO2. Indeed, CH4
oxidizes in the atmosphere to CO2; 1990 of those 2000 years it will be CO2.”
Methane’s atmospheric l ife—The IPCC figure comes from IPCC report, 2007.
The s ulfate-watcher is Ward, p. 3197.
EU methane releases, 1 990–2012—EU greenhouse report, 2014, p. x (Table
ES.4: “Overview of EU‑28 GHG emissions and removals from 1990 to 2012 in
CO2 equivalents [million tonnes]”). The 1990 figure was 607 million [metric]
tonnes carbon dioxide equivalents; by 2012 emissions had fallen to 403 MMT.
By my calculation, that was a decrease of 33.61%.
Footnote: Main reasons for previous—Ibid., p. 115. “Reductions in managed
waste disposal” actually concluded in the original with “on land.”
U.S. and world methane increases over “a comparable period” (to be exact,
2002–14)—McKibben. Cf. AGU Publications. Geophysical Research Letters,
2016. A. J. Turner, D. J. Jacob, J. Benmergui, S. C. Wofsy, J. D. Maasakkers, A.
Butz, O. Hasekamp, and S. C. Biraud, “RESEARCH LETTER: 10.1002/
2016GL067987: A large increase in U.S. methane emissions over the past decade
inferred from satellite data and surface observations,” p. 2218. (“Abstract”: “Here
we use satellite retrievals and surface observations of atmospheric methane to
suggest that U.S. methane emissions have increased by more than 30% over the
2002–2014 period. The trend is largest in the central part of the country, but we
cannot readily attribute it to any specific source type. This large increase in U.S.
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methane emissions could account for 30–60% of the global growth of atmospheric methane seen in the past decade.” [This source henceforth cited: “Geophysical Research Letters, 2016.”]
“Major contributions in the U.S. EPA inventory . . .”—Geophysical Research
Letters, 2016, p. 2219.
Footnote: The Stanford scientist’s assertion—The Washington Post, December
11, 2016, same article, p. 2.
“The U.S. has seen a 20% i ncrease . . .”—Ibid., p. 2222.
“Methane was up 160% from 1750”—Information from EPA, 2016, p. 25.
“We know that technology based on the use of highly polluting fossil f uels . . .”—
Encyclical of Pope Francis, 2015, p. 48 (para. 165).
Footnote: “The air readings are inherently f raught . . .”—Sam Schabacker, interview of June 30, 2015.
The tale of the Bacharach Hi Flow S ampler—Schwartz article.
The tale of Porter R anch—The New York Times, Saturday, March 5, 2016,
pp. A10, A16 (Ian Lovett and Michael Wines, “Emissions Could Hurt a Governor’s Green Image”). “At its peak,” the accident “effectively doubled the amount
of methane emitted daily in the Los Angeles Basin.” Cf. The New York Times
Magazine, April 3, 2016, pp. 40 (Nathaniel Rich, “The Cloud: Life inside the
invisible catastrophe of Southern California’s methane leak”). In this latter
source we are told that the leak eventually let loose at 58 metric tons per hour,
and that an estimated 97,100 metric tons in total were released. On p. 41 this
source gives methane GWP at 84 times carbon dioxide’s.
Footnote: “equivalent to 16% of the nation’s entire carbon dioxide emissions for
2012 . . .”—107,000 [short] tons methane × 86 (methane’s new GWP) =
9,202,000 short tons. U.S. Statistical Abstract, 2015, p. 254 (Table 394: “Carbon
Dioxide Emissions from Fossil Fuel Combustion by Fuel Type and Sector, 1990
to 2012”; data source: EPA, 2014), gives the U.S. carbon dioxide total for 2012
at 5,072.3 teragrams, which = (5,072,300,000 million metric tons) × 1.1 =
5,635,888,888.88 short tons. Dividing 9,202,000 into 5,635,888,888.88 gives
16.33%.
Germany had also made friends with the stuff. Their own Porter Ranch incident
was waiting to happen: “Both natural and man-made underground storage reservoirs are used for safe storage of large amounts of natural g as . . . As of the beginning of 2000, Germany’s underground g as-storage reservoirs had a
working-gas volume of over 16 billion m3. Further expansions are currently in
progress.”—Greenhouse Gas Inventory Germany, 1990–2007, p. 213.
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“A recent assessment of the potential for a future abrupt release of m
 ethane . . .”—
IPCC, 2013, p. 1 11-617.
Mention of gas hydrates in 1 980—Long-Term Energy Resources, pp. lvi, 66. Gas
hydrates are “solids that resemble ice in that gas molecules are incorporated in
the molecular structure of the water. The formation of gas hydrates depends on
temperature, pressure, and salt content of the water” (loc. cit.). But according to
the IPCC (p. 115): “There is low confidence on magnitude of carbon losses
through CO2 or CH4 emissions to the atmosphere from thawing permafrost.
There is low confidence in projected future CH4 emissions from natural sources
due to changes in wetlands and gas hydrate release from the sea floor.”
“If even a small percentage of the methane l eaked . . .”—McKibben. Darling and
Sisterson concluded the same thing (p. 172): Because of methane, “recent studies
suggest that the shift from coal to natural gas might actually be making things
worse from a g lobal-warming perspective!”
U.S. natural gas pipelines, 2014—EPA, 2016, p. 177: “Distribution pipelines
take the high-pressure gas from the transmission system at ‘city gate’ stations,
reduce the pressure and distribute the gas through primarily underground mains
and service lines to individual end users. There were 1,264,340 miles of distribution mains in 2014, an increase of over 320,000 miles since 1 990 . . . Distribution
system emissions, which account for 6 percent of CH4 emissions from natural
gas systems and less than 1 percent of non-combustion CO2 emissions, result
mainly from fugitive emissions from pipelines and stations. An increased use of
plastic piping, which has lower emissions than other pipe materials, has reduced
both CH4 and CO2 emissions.”
“It sounds like it ought to be simple to make a cement s eal . . .”—Ibid., citing
“Harvard’s Naomi Oreskes.”
In his letter to me of August 23, 2016, Gutowski wrote: “Concerning your
query about a ‘cost benefit analysis’ for fossil fuels, I’ve entered some numbers for three common fuels in terms of CO2 emissions per energy value.
You can see that natural gas wins and coal loses. These numbers don’t include the life cycle for the fuels though. So many additional issues could be
brought up. For example, when coal is mined, methane leaks from the mining site. Methane has a very high GWP, on the order of 80 over 20 years
and I think 20 over 100 years. So this leakage and the corresponding GWP
should be added to the direct CO2 emitted from combustion. There is
considerable controversy right now about the amount of natural gas that
leaks, especially from fracking. I had my class do a calculation and we estimate that if just 4.5% of the delivered gas is lost as leaks, natural gas would
be no better than coal (20 year time horizon)! Most estimates are below
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this value but a few are above it. As you can imagine, getting reliable numbers for leaks from extraction through the entire delivery system is very
difficult.”
“The methane generated in the final d ecay . . .”—Morrison and Boyd, p. 37.

About Fracking
Epigraph: “We will open the gates of our c ity . . .”—R and, p. 991.
“I nominate Thanksgiving Day . . .”—Deffeyes, p. 3.
“Well, every oil company does fracking”—Mr. Archie Dunham, interview of
April 25, 2016. For the bulk of his remarks, see text p. 451.
“found maximum emissions in the South Central U.S. . . .”—Geophysical Research Letters, 2016, p. 2220.
Oklahoma poverty, 2011 + “The long-term d eclines . . .” + “Oklahoma’s active
rotary rigs . . .”—Oklahoma Almanac 2013–2014, p. 9.
Happy economic stories from North Dakota and P
 ennsylvania—Investopedia,
accessed at http://w ww.investopedia.com/articles/investing/091614/countries
-highest-fracking-potential.asp on May 15, 2017, for WTV by Jordan Rothacker
(Shobhit Seth, “Countries with the Highest Fracking Potential,” September 16,
2014, 2:01 p.m. EDT), p. 3/7. [This article henceforth cited: “Investopedia, September 2014.”)
U.S. Energy Information Administration “expects U.S. shale gas production
to continue rising . . .”—Council on Foreign Relations, CFR Backgrounders,
June 10, 2015 [“updated”] (James McBride, Senior Online Writer/Editor, Economics, and Mohammed Aly Sergie “Hydraulic Fracturing [“Fracking”]), p. 3/
7; downloaded by Jordan Rothacker for WTV on May 15, 2017, from http://
www.cfr.org/energy-and-environment/hydraulic-fracturing-fracking/p31559.
Hillary’s commercial + “Poland will be part of the Global Shale Gas
Initiative . . .”—The Intercept, May 23, 2016, 2:36 p.m. (Lee Fang, Steve Horn,
“HILLARY CLINTON’S ENERGY INITIATIVE PRESSED COUNTRIES TO EMBRACE FRACKING, NEW EMAILS REVEAL”); downloaded for WTV by Jordan Rothacker on May 15, 2017, from https://
theintercept.com/2016/05/23/hillary-clinton-fracking/, pp. 1–2/7, 4/7.
“delegates from 17 countries . . .” + “Clinton . . . sent a cable to US diplomats . . .”
+ “the Romanians were just sitting on the l eases . . .”—Mother Jones, September/
October 2014 (Mariah Blake, “How Hillary Clinton’s State Department Sold
Fracking to the World”), downloaded for WTV by Jordan Rothacker on May 15,
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2017, from http://w ww.motherjones.com/environment/2 014/0 9/h illary
-clinton-fracking-shale-state-department-chevron; pp. 4/12, 4–5/12 and 10/12.
“Amid continued local o pposition . . .”—Investopedia, September 2014, pp. 3/7, 4/7.
“At this point, it may be necessary to ‘open up’ the f ormation . . .”—Berger and
Anderson, pp. 117–18.
“A perforation gun on a 20,000-foot electric l ine . . .”—Waples, p. 244.
Footnote: “an Ohio house exploded after a fracked gas well l eaked . . .”—Food &
Water Watch brochure, 2011, p. 2.
Same footnote: The incident in Bradford, P
 ennsylvania—Waples, p. 261.
“fracking was associated with earthquakes”: Ohio—The Spokesman-Review
[Spokane, Washington], Saturday, April 12, 2014, p. A2 (Julie Carr Smith,
“Ohio geologists link small quakes to fracking: State says company used common practices”): “Geologists in Ohio have for the first time linked earthquakes
in a geologic formation deep under the Appalachians to hydraulic fracturing,
leading the state to issue new permit conditions . . . that are among the nation’s
strictest.” State Oil & Gas Chief Rick Simmers called the connection between
fracking and earthquakes “probable.” But pro-frackers could take heart: “The
Ohio findings may not have much relevance to other areas.”—Cf. Charleston
Gazette, July 15, 2014, p. 9A (Emily Schmall and Justin Juozapavicius, “Answers
on potential link between injection wells and quakes”): “A new study tracks
earthquakes as far as 20 miles away from wells.”
“In 2007, Oklahoma had one e arthquake . . .”—Time, vol. 187, no. 10, March 21,
2016, p. 38 (Josh Sanborn, “Nation: In 2007, Oklahoma had one earthquake.
Last year there were more than 900. What happened? Greed, politics and the
biggest oil boom in decades”). Loc. cit.: “No place in the world has ever experienced earthquakes at such a rate in such a short t ime . . .” Page 41: “Daniel McNamara, a USGS geophysicist, believes if all d isposal-well activity stopped today,
the state could still have earthquakes for decades. ‘I have never seen anything like
it, never read anything like it,’ he says.” On the same page, we read that many
Oklahoma homeowners lacked insurance against earthquake damage. This reminds me of the situation of West Virginia’s homeowners who woke up to find
mine-blasting beneath their foundations.
Footnote: “Fact 1: Fracking is NOT causing most of the induced e arthquakes . . .”—
U.S. Geological Survey—Earthquake Hazards Program, “Induced Earthquakes:
Myths and Misconceptions: What you do and don’t know about induced seismicity,” downloaded from https://earthquake.usgs.gov/research/induced/myths.
php for WTV by Jordan Rothacker on May 15, 2017.
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Same footnote: University of Calgary fi
 nding—The New York Times, November
17, 2016 (Henry Fountain, “In Canada, a Direct Link Between Fracking and
Earthquakes,” downloaded from https://nyti.ms/2eKGV5l for WTV by Jordan
Rothacker on May 15, 2017.
Information on “frac sand,” silicosis, number of fracks per day in the U.S.—
Sunday Gazette-Mail [Charleston, WV], June 29, 2014, p. 14A (Zahra Hirji,
“Minnesota ‘frac sand’ mining town wants answers on pollution”). The “gold
rush” claim came from Jane Cowgill, of Citizens Against Silica Mining in Winona, which lay in southern Minnesota. According to the article, this locality
“got the state to install in January a pollution monitor for crystalline silica, or
frac [their spelling] s and—the first in Minnesota not financed by the fracking
industry.”
“Prior to a frack stage, the near-wellbore area is cleaned up . . .” + definition of
proppant—Chris Faulkner, pp. 6 7–68. Cf. Waples (p. 246), who breaks down a
frack into four stages: first, an acid stage “to clear cement debris in the wellbore
and provide an open conduit for other frack fluids”; second, a pad stage that uses
“slickwater” to open the formation; third, a “prop sequence” of water combined
with proppant material; and fourth, a flushing stage.
“Each Marcellus well will require from three to five million g allons . . .”—Waples,
pp. 244–45.
North Dakota fracking leak—Charleston Gazette, July 24, 2014, p. 8C (Lisa
Song, “ ‘Saltwater’ from fracking spill much different than ocean water”). The
hydrogeologist emeritus was Bill Kappel.
Footnote: The tale of Range Resources and its s ludge—Charleston Gazette,
Thursday, May 29, 2014, p. 1C (Ken Ward Jr., “Rejected Pa. drilling waste
brought to W. Va.”). The Figure 1.5 microSv was converted by WTV from the
original figure of 150 microrems.
Same footnote: “The flowback sludge measured 2.12 . . .”—Divided by 60, this
roughly equals 0.0353 micros per minute, which corresponds to my Naraha reading of 0.036 (I:247, 6).
Same footnote: “1.5 micros an hour . . . corresponded to Mary Cook’s
headstone . . .”—Divided by 60, this is 0.025; Mary’s Cook’s headstone was 0.24;
see same table, multiple header 4.
Same footnote: “The violence present in our hearts . . .”—Encyclical of Pope
Francis, 2015, p. 1 (para. 2).
The 19 m
 ethane-contaminated wells in Dimock, Susquehanna County,
Pennsylvania—Waples, p. 260.
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Radiation in frack waste in Fayette County, West Virginia; remarks of Mary
Rahall—Charleston Gazette, May 14, 2015, p. 4A (“Opinion” sec., Barbara Daniels, “Leaking injection wells pose serious threat in Fayette County”). This case
is also mentioned in OVEC 2016, p. 8. Cf. also Food & Water Watch brochure,
2011, citing The New York Times (February 2011): “Three-quarters of the gas
wells reviewed in Pennsylvania and West Virginia produced wastewater with
high levels of radiation.” According to James Burkhart, Thomas Huber and
George Bolling, “Potential Radon Release During Fracking in Colorado” (hard
copy from JBurkhar@uccs.edu, distributed by Food & Water Watch), “there is
some evidence that r adium-226, r adon-222 and other toxic substances have been
detected at well heads [sic] of fracking operations” (“Abstract” on p. 20). This
paper reports levels of 3.0 to 45 picocuries per liter (= 113 to 166 Bq/cu meter),
which were “not alarming,” but “at about 10 times the normal outdoor level” (p.
26, “Conclusion”).
Footnote: Conversion of picoCi to Bq [for Cs‑134 and -137]—3,000 picocuries
per liter x 0.0367 Bq / 1 picoCi = 110.1 Bq/l × 1 liter / 0.265 U.S. gallons × 1 gal
/ 62.4245 lbs × 2.2 lbs / 1 kg = 14.64 Bq/kg. The Japanese standard for this radioisotope was 10 Bq/kg.
Mary Rahall: “Tom Rhule from Charleston . . .” + footnoted comment (“I’m not
sure exactly how deep the sludge pits were . . .”) + “. . . were only allowed to test
the stream down stream . . .”—E‑mail of Thursday, December 29, 2016, 1:56
p.m., to Laura Michele Diener, who printed it out for WTV.
Mary Rahall: “Before 2012, I knew nothing about hydraulic f racturing . . .”—
E‑mail of Thursday, December 29, 2016, 3:42 p.m., to Laura Michele Diener,
who printed it out for WTV.
Footnote: Mary Rahall: “Since the permit hearing, more people are aware . . .”—
E‑mail of Thursday, January 26, 2017, 1:03 p.m., to Laura Michele Diener, who
printed it out for WTV.
The case of D & L Energy—Herald-Dispatch, March 19, 2013, p. 6E (Julie Carr
Smyth, “Groups, activists seek Ohio fracking wastewater review”). The quoted
individual at the Center for Health, Environment and Justice was Teresa Mills.
The owner of Hardrock Excavating LLC was Ben Lup, and the accusation of
illegally dumping included both him “and employee Michael Guesman.”
Dr. Cyla Allison: “Fracking is science without conscience . . .”—OVEC 2015, p. 4
(“Groups Call for Marcellus Drilling Moratorium”).
Maria Lambert: “Probably forty-six out of forty-eight people . . .”—Bell, p. 72.
“fracking was exempted from provisions of the Safe Drinking Water Act”—
Food & Water Watch brochure, 2011, p. 5.
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“[A more recent study from 2009 suggests that] fracking has as much as 105
times the global warming potential . . .”—Ibid., p. 7. Source in fn. 112.
Footnote: Reports on n
 on-responses of European Commission DG Climate Action and California EPA—Jordan Rothacker to WTV, December 2016.

4: Among the Most Vigilant Protectors of the
Environment
Epigraph: “We now know that we live on top of a supply of hydrocarbons . . .”—
Chris Faulkner, p. 77.
Footnote: “I can say unequivocally . . .”—Herald-Dispatch [Huntington, West
Virginia], Sunday, June 21, 2015, p. 7A (Bill Raney, “Pope fails to acknowledge
fossil fuels’ role in creating electricity”). “I am concerned the Pope does not acknowledge that with his challenge to all of us to improve the way we use the indigenous resources our Lord has blessed us with in this world.”

“Walk into the Light”
Sharon C
 arlisle—Interviewed in her home in Loveland, Colorado, July 5, 2015.
She was an elegant brunette with fine bone structure and lovely arched eyebrows.
Ms. Carlisle’s art installation—“Pink Stardust is the name of the second installation (now being created) for my art installation series titled My Manhattan
Project—about our nuclear history in the US. skin (about the beginning and
end of our war with Japan—and the beginning of our nuclear age) was the first.
skin was exhibited in the Loveland Museum / Gallery in Loveland Colorado, in
2001.”
The “environmental leukemia” c ase—In reviewing the transcript of her interview, Sharon Carlisle added the following: “Below is one example of public comment to the Governor’s Blue Ribbon Task Force on Fracking. Public Comments,
January 13, 2015–January 29, 2015. Kyle Larson, Frederick, CO.: ‘My name is
Kyle Larson. In 2011 I purchased a house in the Eagle Valley subdivision of Frederick[,] CO. My wife Teresa and I moved in in August of that year. We came to
understand that there were plans to expand the Oil & Gas [sic] operations that
were located within a few hundred feet of our house directly across the street in
an open space area. The plans were to add several more wells through the process
of fracking. At that time our concerns were primarily focused on what was going
to be the impact on our view and property values. I spent some time looking at
the reports prepared by the City of Frederick detailing the site plans and the
management of the operation as they proceeded. It was very clear that as homeowners, and citizens of the City of Frederick we did not have much say in the
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process. Besides we trusted that our city & State [sic] officials would insure our
rights, health, and property were being protected. In the summer of 2013 Sundance Energy began the work. At the time I was in Omaha NE for work. My
wife Teresa and my youngest Daughter [sic] Michaela were subject to the noise
and obnoxious fumes that were present during the operation. My wife Teresa
sent several emails to officials at the State complaining about the noise, dust, and
fumes she was experiencing. Near the end of August my oldest daughter, Amber,
her Husband [sic] Juan, and our 1 year old granddaughter Gabriella all moved in
with us. During this time I kept reassuring Teresa that although all this disturbance was a royal pain, it would soon be over and that as far as I could tell there
was no documented evidence suggesting that fracking operations were dangerous to the people who lived in close proximity to the wells. Furthermore I truly
believed that if the Oil & Gas [sic] industry, as well as our elected and appointed
officials, had any doubt as to the safety of what was occurring they would quite
frankly not allow it. Fast forward to April of 2104 [sic]. On April 16, 2014 there
was a flash fire at the site caused by a static electricity spark and a n
 on-compliant,
unauthorized, ungrounded storage tank containing hundreds of gallons of
chemicals. Although the flames were extinguished in a timely manner by the
Frederick fire department, during the time when the fire was raging the air surrounding the well, including our home was exposed to the smoke and fumes
created by the fire. After that incident no further operations to construct or work
on actual well were undertaken. There was significant work done to clean up and
landscape the whole area as specified in [the] site plan. In August of 2014 my
daughter Amber begin to experience extreme fatigue that none of us could explain. After a short period of time without any improvement my wife Teresa
contacted doctors at University [H]ospital to try and discover what was happening. At Amber’s first apt. the Doctor’s [sic] discovered her platelets were very low
and suggested she come for testing every couple days until she could see a hematologist. After approx. one week she was able to see the hematologist and the
hematologist ordered a bone marrow biopsy. This was the first time we heard the
word Leukemia [sic]. The bone marrow biopsy was on a Monday and by Tuesday
afternoon it was confirmed that my 29 year old, healthy, wife of my son in law,
mother of a two year old, sibling to 2 sisters and one brother, daughter had contracted Leukemia [sic]. The doctors told her to go home and report to the hospital the next day so they could get her started on chemotherapy to hopefully save
her life. Amber has as of this date been through several chemotherapy treatments
and is scheduled next month to have a bone marrow transplant in hopes that it
will thoroughly eradicate the cancer cells that are trying to kill her. Also during
this same time frame our beautiful granddaughter Gabriella has developed reactive airway disease that her Doctors [sic] have let us know is a common malady
for folks who live in close proximity to oil & gas operations. Gabriella has also
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developed a rash on her face that as yet her Doctors [sic] have not been able to
explain. During this ordeal Amber’s doctors have made it clear that there are
known carcinogenics present from fracking operations that could cause Leukemia [sic]. In fact as Amber has no other factors that might be the cause, Ambers
[sic] doctors would not allow her to go back to our home. We struggled with
what to do and ended up deciding that under no circumstance could we expose
Amber or anyone else in our family to the risk that quite possibly is associated
with our home. Nor could we morally sell or rent our home with the knowledge
that living there might very well be the cause of Amber’s illness, and any new
residents would then be exposed to this same risk. We proceeded to move to an
available rental house in Centennial. Since this move it is our observation that
both of the conditions Gabriella has struggled with seem to be getting better.”

“We’re Really Talking About Relative Risk”
Footnote: Texas as the “top-producing state” for natural gas—USEIA, “Natural
Gas, 2014.”
Description of Weld County, and Greeley’s situation therein—Delorme Atlas
and Gazetteer: Colorado, 10th ed. (Yarmouth, Maine: DeLorme, 2011),
pp. 30–31, 21, 41.
Overturning of Longmont’s anti-fracking ordinance—The New York Times,
Tuesday, May 3, 2016, p. A10 (Michael Wines, “Colorado Strikes Down Local
Bans on Fracking”): “Colorado’s Supreme Court on Monday struck down local
government prohibitions on hydraulic fracturing . . . In separate rulings, the
court said a moratorium in Fort Collins and a ban in Longmont were invalid
because state law pre-empted them.” As I finished this chapter, activists were
collecting signatures for a Supreme Court–approved balloting attempt to
reestablish local control over fracking.
“At Noble Energy, we are driven by our p urpose . . .”—“OUR MISSION: Exploration Investors Careers,” at http://w ww.nobleenergyinc.com/about‑us/our
-mission‑68.html, downloaded by Jordan Rothacker on September 9, 2016.
“Our Value”—Screen shot (“©2016 Noble Energy Inc.”) without web address,
downloaded by Jordan Rothacker, presumably on the same day as the previous
snippet. “Our Value” appears as a menu option in the home page called http://
investors.nobleenergyinc.com/governance.cfm, downloaded by Jordan on September 9, 2016.
The travails of Noble in 2016—Financial Times, Tuesday, October 11, 2016,
p. 13 (Don Weinland, David Sheppard and Neil Hume, “Noble sells wholesale
energy unit to Calpine for $800m in turnaround drive”).
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“We have pretty good quality oil for r efining . . .”—John Mahoney, interview of
July 2, 2015, in a Greeley coffee shop near his office.
Greeley Unexpected—No publisher; no date [received July 2015; Brad Mueller
said that this was the latest issue].
Brad Mueller—Interviewed in his office in Greeley, July 3, 2015.
Footnote on produced water—R aymond and Leffler, p. 199.
Newspaper clipping about accidents in Greeley—Clipping from [what was probably] The Greeley Tribune [the relevant information having been cut off], Monday,
March 24, 1984, page omitted (but must be in “A” sec., before A10) (B. T. Steadman and Dolores Whiskeyman, “Doctors urge drilling limits: Mead fire adds to
concern”). [Henceforth cited: “March 24, 1984, Greeley Tribune article.”]
“Two facts are indisputable . . .”—The Greeley Tribune, January 23, 1985, p. A8
(Tribune’s Opinion: “New drilling rules will protect public.”). On March 19,
1985, before p. A12 (Steve Kanigher, “City loses bid for well safety rule”), the
paper reported the amendment of a proposal “supported by Weld County and
industry officials” that all central Weld wells be “stage cemented” to 3,000 feet if
within 500 feet of inhabited place. I read that the amendment was for “daily
monitoring within residential guidelines”; if a well’s surface pressure exceeded
250 psi, the state was supposed to be informed of a mitigation plan within eight
hours. Again, part of the clipping is missing. Evidently the original version of the
proposal had been more rigorous. In any event, the result is summed up in the
sad and gentle submission of Weld City Commissioner Gene Brantner: “I think
things could have been stricter. But I think it was a good compromise.”
The explosion in F
 irestone—Information and citations from The Los Angeles
Times, Sunday, April 30, 2017, p. A7 (David Kelly, “Colorado neighbors fearful
after deadly house explosion”). I have abridged the COGC’s announcement that
“there is no immediate threat to the environment or public safety.” The director,
a Mr. Matthew Lepore, actually hedged his bets by saying that the Commission
“believes there is no immediate threat . . .”
“By the end of the summer, the Obama a dministration . . .”—The Greeley Tribune, Sunday, July 5, 2015, p. A6 (“Sunday Voices” sec., Nick Loris, guest columnist, “Clean Air Act: Now it’s Congress’ turn to act”).
The “national newspaper”: “global temperatures . . . the highest in recorded human history”—USA Today, Thursday, July 2, 2015, p. 8A (Doyle Rice, “Dangerous heat wave scorching Europe”).
Sam Schabacker—Interviewed at the Food & Water Watch office in Denver,
June 30, 2015.
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Sara Barwinski: “I certainly tried to foster a collaborative approach . . .”—E‑mail
from her to Jordan Rothacker (for WTV), Sunday, Oct. 9, 2016, at 8:09 p.m.
Sara Barwinski: “I also served on the Governor’s Task Force . . .” She was one of
19 members. See The Colorado Independent, September 16, 2014, “Environment
/ Energy” sec., downloaded for WTV by Jordan Rothacker from http://www
.coloradoindependent.com/149307/sara-barwinski‑a‑minority‑of‑one‑on‑hicken
looper-fracking-commission, p. 1 of 7 (John Tomasic, “Sara Barwinski, a minority of one on Hickenlooper fracking commission”).
“natural gas systems were the largest anthropogenic source . . .”—EPA, 2016,
pp. 36–37. Loc. cit.: “Methane . . . is 25 times as effective as CO2 at trapping heat . . .”
“Those emissions have decreased b y . . . 14.8 p ercent . . .”—Ibid.
Footnote re: ALA’s claims of poor air quality—The Denver Post, “PUBLISHED:
April 29, 2015 at 6:58 am | UPDATED: April 24, 2016, at 5:01 pm,” Bruce
Finley, “Bad air: Denver, western cities rise up list of nation’s m
 ost-polluted,”
downloaded for by Jordan Rothacker on February 6, 2017, from http://www.
denverpost.com/2015/04/29/bad-air-denver-western-cities-rise‑up‑list‑of
‑nations-most-polluted/, p. 1/4. The CDPHE air division spokesman was Christopher Dann. The Environmental Defense Fund official quoted was the regional
director, Dan Grossman. This article also said: “Denver’s air is deteriorating,
with increased ozone and soot, pushing the city from 26th to 13th among m
 ost-
polluted cities in the nation, the American Lung Association s aid . . . Rising
temperatures and drought in the West are creating ideal conditions for episodes
of high pollution from tiny particulates, the officials said.” That couldn’t possibly
have had anything to do with climate change.
Two Counties Compared: McDowell versus Weld
Information from Rand McNally Commercial Atlas & Marketing Guide 2010,
vol. 1: Guide (141st Edition) (Chicago: Rand McNally, 2010), pp. 54 and 72
(“Counties”), 112 and 121 (“Counties: Population Trends”).

“They Just Shut Down the Opposition”
Bob Winkler—Interviewed in a restaurant just before the “Tour of Destruction” of
Greeley he provided on July 1, 2015, with some further notes made on that tour.
Excerpts from COGCC leaflet—State of Colorado Oil and Gas Conservation
Commission, Colorado Department of Natural Resources, 2‑page. leaflet: “Information on Hydraulic Fracturing,” n.d. Collected 2015.
Excerpt from USGS—OVEC 2016, p. 8 (“USGS Study Shows Fracking Waste

2:57 AM

9780525558491_Carbon_SN.indd

105

4/5/18 2:57 AM

S o u r c e s  f o r p a g e s  3 4 7 – 3 5 2

106

Contaminating Fayette Co.”), citing “USGS scientist Denise Akob, lead author
of the study.”
Excerpt from Food & Water Watch leaflet—Single sheet, folded and numbered
as 4 pages, “National Campaign to Ban Fracking,” labeled “winter 2016,” although it was collected in 2015.
“A salty mystery is brewing . . .”—Earth Island Journal, Tuesday, January 12,
2016, at http://w ww.truth-out.org/news/item/34381, downloaded for WTV
January 2016 (Kate Dougherty, “Oil and Gas Development May Pose New Hazard to Water Quality in Arid Lands”).
Mr. Winkler: “We’ve got over 20,000 wells in this c ounty . . .”—In 2013, Forbes
called the county “the largest producer of oil and gas in the state, with 15,000
wells producing more than 10 million barrels of oil annually” (Forbes Poulson
article, p. 2/4).
Footnote: “since [1949], the process has helped augment production . . .”—
Waples, p. 244.
“The major premise of civilization . . .”—Leopold, p. 317 (“The Virgin Southwest,” 1933).
“The majority of the water the town uses . . . is surface w
 ater . . .”—To Jordan
Rothacker, Friday, September 9, 2016, at 3:26 p.m., from Larry Lorentzen, Town
Administrator/Clerk, Town of Wellington, Colorado, 970-568-3381, lorentll
@wellingtoncolorado.gov. Complete text except for salutation.
Footnote: The West Virginia environmental newsletter—Winds of Change, fall
2015, p. 17 (Rose Edington, OVEC Board Chair, “OVEC Board Fracking
Tour”). [This issue henceforth cited: “OVEC 2015.”]

About Volatile Organic Compounds
Epigraph: “When he rose next a sheet of fl
 ame . . .”—Kornbluth, The Syndic,
p. 126.
Chloroform in tapwater—Journal of Exposure Science and Environmental
Epidemiology, 2008, vol. 18, p. 428 (Y. S. Lin, P. P. Egeghy and S. M. Rappaport, “Relationships between levels of volatile organic compounds in air and
blood from the general population”). [This source henceforth cited: “Lin et al.,
2008.”]
Calculated German total VOCs from roofing: Greenhouse Gas Inventory Germany, 1990–2007, p. 233 (Table 49: “Production and laying of roof and sealing
materials with bitumen, and relevant activity rates and emission factors”) gives
an emission factor of 0.018 kg NMVOC per sq meter for “production of roof and
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sealing sheeting with bitumen,” and 0.043 kg NMVOC per sq meter to lay the
roofing. The sum of these two factors is 0.061 kg/sq meter = 0.1342 lbs for each
10.758 square feet. Multiplying this by 189 million (since p. 232 of the same
source asserts that “some 189 million m2 of roof and sealing sheeting were produced in Germany”) yields 25,363,800 lbs VOCs for the total area.
VOCs released from German petrol fuels, 2006—Greenhouse Gas Inventory
Germany, 1990–2007, p. 206. I calculate that 13 million cubic meters =
459,095,000 cubic feet, and that 1.4 metric kilotons = 3,086,440 pounds.
The EU’s 58% reduction of V
 OCs—Figure from the EU greenhouse report,
2014, p. xvii, between 1990 and 2012, regarding the EU‑28 countries.
“atmospheric lifetimes ranging from hours to m
 onths . . .”—IPCC, 2013, p. 174.
Taciturnity of the Japan Moth Repellent Association—Greenhouse Gas Inventory Japan, 2015, pp. 3‑36 and ‑37.
“A fugitive emission in a lcohol . . .”—Ibid., p. 3‑50.
Bread’s emission factor—Ibid., p. 3‑51 (recalculated from 4.5 kilograms of VOCs
per ton),
VOCs from roasted coffee and smoked fi
 sh—Greenhouse Gas Inventory Germany, 1990–2007, p. 272 (Table 68: “NMVOC from the food industry
[2.D.2]”). Emission factor of coffee roasting: 0.069 kg/[metric] t, which produced a total of 37.7 tons VOCs in 2006. [I calculate this at 14,497 lbs coffee per
lb VOC.] The factor for smoked meat and fish was 0.0023 kg/t [total VOCs that
year: 6.6 tons]. 0.069 = 3 × 0.0023. [By the way, this source furnished two other
emission factors for foods mentioned here: craft bakeries’ bread: 3.0 kg/t “with
reduction measures taken into account”; total emissions for this in 2006, 2,654.4
[metric] tons; and beer: 0.002 kg/hl; total VOCs 194.4 t.
Methanol in window washer fluid—Ibid., p. 3‑46 (Table A 3‑49: “VOC content
rate for car washing and repairing products”).
VOCs in nail polish remover and s unscreen—Ibid., p. 3‑42 (Table A: “3‑44
VOC content rate based on classification in Yearbook of chemical industry”).
VOCs in premium versus regular g asoline—Ibid., Annex pp. 3‑20, ‑21
(“A3.1.1.3.f. NMVOC fugitive emissions from gas stations (1.B.a.v) . . .”): “It was
found that an emission factor based on the approximate formula was not so different from an emission factor provided in actual measurement research by Yokota (2012) (1.41g/L for premium gasoline, 1.44g/L for regular gasoline by
Yokota (2012): 1.44g/L by Agency for Natural Resources and Energy (1975).”
Emissions of refined sake, beer and w
 hiskey—Ibid., Annex (Table A 3‑59:
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“Emission factors for brewing alcoholic drinks” (recalculated from 0.08 kg/
100L, 0.035 kg/100L and 15 kg/100L, respectively).
“Not a well-defined group . . .”—IPCC, 2013, p. 718.
Footnote: “Non-CH4 volatile organic compounds . . .”—EPA, 2016, p. 314. This
source goes on, as befits the earlier portions of “About Volatile Organic Compounds”: “In the United States, emissions from product use are primarily the
result of solvent evaporation . . . The major categories of product uses include:
degreasing, graphic arts, surface coating, other industrial uses of solvents (e.g.,
electronics), dry cleaning, and non-industrial uses (e.g., uses of paint thinner).”
Mean propane levels in Houston, Pasadena and B
 oulder—Gilman et al., 2013,
p. 1298.
“Overall, the [Northern Front Range Metropolitan Area . . .]”—A. Abeleira, I. B.
Pollack, B. Sive, Y. Zhou, E. V. Fischer and D. K. Farmer, “Source characterization
of volatile organic compounds in the Colorado Northern Front Range Metropolitan Area during spring and summer 2015,” in Journal of Geophysical Research:
Atmospheres, research article 10.1002/2016JD026227; downloaded for WTV by
Jordan Rothacker, September 2017. My citation comes from the abstract.
VOC-related ozone level i ncreases—Gilman et al., 2013, pp. 1298, 1303.
Average GWPs of VOCs—IPCC, 2013, p. 740 (Table 8.A.5: “GWP and GTP
for VOCs for time horizons of 20 and 100 years from the literature”).
Smoking, obesity, gender and VOC blood l evels—Lin et al., 2008, p. 421.
The primary source of VOCs was solvents—Greenhouse Gas Inventory Germany,
1990–2007, p. 108: “The vast majority of emissions of sulphur dioxide, nitrogen
oxide and carbon monoxide are combustion-related. In the category of NMVOC
emissions, however, solvent use is the most important emissions factor.”
VOCs from burning wastepaper—Greenhouse Gas Inventory Japan, 2015,
p. 3‑56 (Table A 3‑66: “NMVOC emission factors for industrial waste incineration by facility type”), converted to 403,139.557 pounds VOCs per combusted
pound.
Japanese vehicles: VOCs per number of miles: Calculated from data in the same
source, p. 3‑41 (Table A 3‑3: “NMVOC emission factors for automobile
[g NMVOC/k m]”). In 2013 light gasoline vehicles passenger included LPG
emitted 0.015 and diesel passenger vehicles 0.070 g/km.
Information on solvent and reactants such as toluene and methyl ethyl k etone—
Greenhouse Gas Inventory Germany, 1990–2007, p. 310.
Emission factors for printer’s ink (applied and in production) + glue (in
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production)—EU greenhouse report, 2014, pp. 5 10–11. Original figures for
applied ink were: 132–800 kg VOCs per ton ink. [“The emission factor applied (260 kg / t ink) is the average of emission factors for newspaper printing (54
kg / t ink) and for books and other leaflets printing (132–800 kg / t ink).”] At
[132 to 800 kg] × [2.2. lbs / 1 kg] per [1 (metric) tonne × 2,204.6 lbs / tonne], I
calculate 0.132 to 0.798 VOCs/lb. For produced ink, 30 kg / ton = 0.0299 pounds
VOCs per pound. For produced glue, 20 kg / ton = 0.01995 pounds VOC per
pound.
Denmark’s paint-based VOC e missions—EU greenhouse report, 2014, p. 499
(Table 5.6: “Sector 3 Solvent and Other Product Use: EU‑15 emissions of CO2,
N2O, NMVOC and GHG”). By my calculation, 239 Gg = 562,899,400 lbs.
Footnote: “It smells like you stepped into a chemical f acility . . .”—Sam Schabacker interview of June 30, 2015.
The study in Erie, C
 olorado—John C. Hughes, D.O., Colorado Society of Osteopathic Medicine, “Natural Gas Drilling Emissions of Volatile Organic Compounds Found in the Blood of Colorado Residents Living Near Drilling
Operations in Erie, Colorado,” unnumbered pp. 1, 4. The same author wrote
“Volatile Organic Solvent Screening and Treatment for Patients Living in the
Colorado Gas Patch, Vail, Colorado, August 14, 2015,” on p. 34 of which he
found that in the locality of Erie, 10 out of 11 tested patients living 200 to 800
feet from frack wells had elevated ethylbenzenes.
The study in Silt—John Colson, Aspen Journalism, May 30, 2014, “Family says
drilling caused health issues, ”downloaded on 6/29/2017 from [Family says drilling caused health issues | AspenTimes.com], http://www.aspentimes.com/news/
regional/family-says-drilling-caused-health-issues/ by Jordan Rothacker for
WTV. The tester was the same Dr. Hughes as in previous note.

“I Guess We’re Kinda Learning to Cope With It”
The CEO of Breitling Energy: “exempted fracking from the reporting requirements of the Safe Drinking Water Act . . .”—Chris Faulkner, pp. 85–86 + author
bio on back jacket inside flap. On pp. 89–90 Faulkner bemoans “the industry’s
poor track record of educating the public about pretty much everything it
does . . . In effect, the industry says to John and Jane Doe, who own a farm where
there’s drilling going on, ‘There are a whole bunch of chemicals I’m putting down
that hole and they’re all top secret.’ ”
Keeping Trade Secrets in Pennsylvania
Text of b ill—OIL AND GAS (58 PA.C.S.)—OMNIBUS AMENDMENTS
Act of Feb. 14, 2012, P.L. 87, No. 13. Session of 2012 No. 2012‑13. AN ACT [Cl.
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58] Amending Title 58 (Oil and Gas) of the Pennsylvania Consolidated Statutes. Downloaded for WTV by Jordan Rothacker, May 2017.

“I Guess We’re Kinda Learning to Cope With It” (continued)
“So what’s really in the frack fluid s lurry? . . .”—Chris Faulkner, pp. 87–88.
“Our mission is to awaken a sense of wonder . . .”—Web home page of the Poudre
River Learning Center, accessed for me by Jordan Rothacker, February 2016. The
drivel continues: “through education of students, families and local residents
along the Colorado Northern Front Range.”
“Natural gas overtook coal . . .”—Charleston Gazette, Tuesday, July 14, 2015,
p. 6A (Tom Murphy, AP, “Natural gas surpasses coal as biggest U.S. electricity
source”). The surpassing had taken place “earlier this spring.” The stats: Natural
gas, 31%, coal, 30% and nuclear, 20%.
“There are hotels and motels in Wheeling . . .”—Charleston Gazette, Friday, December 12, 2014, p. 5A (“Readers’ Voice”).
Thoreau: “Look at their fields . . .”—A Week . . . , p. 9 (A Week . . .).
Footnote: Sharon Carlisle’s picture—Reporter-Herald, posted August 18, 2013,
8:01 p.m. MDT, http://reporterherald.com/news/loveland-local-news
/ci_2388185; Jessica Maher, “Protect Our Loveland organizer Sharon Carlisle
plans to sit on a downtown bench every day through Election Day.”
Sharon Carlisle: “A faux grassroots organization called L.E.A.P. . . .”—She wrote
the above as part of her additions and corrections to the interview transcript.
Footnote: The list of 2011’s “top ten energy producers”—Food & Water Watch,
brochure: “The Case for a Ban on Gas Fracking,” June 2011, p. 5. [This document
henceforth cited: “Food & Water Watch brochure, 2011.”]
The a nti-frackers who visited Loveland to hear B. J. Nikkel—www.counter
punch.org, posted by Phillip Doe on June 13, 2014 @ 8:47 a.m., “Lies, Damned
Lies and Fracking Lies,” pp. 1–2/4.
B. J. Nikkel’s e ditorial—www.dailycamera.com/guest-opinions/ci_27029563,
posted: Fri Nov 28 13:50:25 MST 2014, B. J. Nikkel and Hugh McKean, Guest
commentary: “Oil and gas bans irresponsible,” p. 1/2. Mr. McKean “is a Loveland city councilman.”
“The historian must not try to know what is truth . . .”—Adams, p. 1137 (The
Education).
My assistant’s report on B. J. Nikkel’s refusal to communicate with me—Jordan
Rothacker to WTV, December 2016.
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Eric E
 wing—Interviewed in his home in LaSalle, July 2, 2015.
Footnote: Allegations of Dr. Wilma S ubra—OVEC 2012, p. 3 (“Water and
Wellness Versus Fossil Fuel Extraction”).
Footnote: “Benzene hydrocarbons can permanently damage . . .”—Norman A.
Frigerio, “Your Body and Radiation” (Oak Ridge, Tennessee: United States
Atomic Energy Commission Division of Technical Information, “Understanding the Atom” ser., 1967 rev. of 1966 ed.), p. 42.
“A well-structured initiative approach . . .”—Investopedia, September 2014, p. 2/7.

Collateral Damage
Remarks of Muneshige Osumi—The Japan Times, Monday, March 11, 2013, p. 3
(Mami Maruko, “Unable to return, Futaba residents fear becoming lost tribe:
No homecoming in sight for those who agreed to host nuclear plant”).
My Japanese interpreter: “Some of the activists must have lost their friends . . .”—
Ms. Kawai Takako, interviewed in Tokyo, January 2017.
“There are a lot of cases filed in Japan as w
 ell . . .”—E‑mail reply from Mr. Yamasaki Hisataka to Ms. Kawai Takako, translated by her and printed out for WTV,
January 9, 2017. English slightly emended by WTV, upon discussion with translator.
Tale of the Matsumoto f amily—The Japan Times, Tuesday, March 19, 2013, p. 3
(unattrib., “30% of nuclear evacuee families live apart”). The Reconstruction
Agency stated that “fragmented families account for” 46.7 percent of nuclear
evacuees from Namie. Futaba, Tomioka and Okuma were in slightly better situations, their respective percentages being 39.2, 34.9 and 31.2%. For other cases,
see The Japan Times, Sunday, March 10, 2013, p. 7 (“Time Out” sec., Winifred
Bird, “Two years on, Fukushima evacuees seek justice and a normal life.”)
Remarks of Hoshino Yuji—The Japan Times, Sunday, February 17, 2013, p. 8
(Winifred Bird, “Fukushima radiation threatens to wreak woodland havoc”).
The article placed him “at the foot of the mountains in Sanno.”
Tale of Mrs. Watanabe H
 amako—The Japan Times, Wednesday, August 27,
2014, p. 1 (unattrib., “Tepco liable for evacuee’s suicide: court: Fukushima family
awarded 49 million yen in compensation”).
Tale of the suicided dairy farmer—The Japan Times, Friday, February 22, 2013
(Masami Ito, “Suicide prompts wife to sue Tepco”); Friday, May 31, 2013 (Tomohiro Osaki, “Widow in farmer suicide sues Tepco”); June 8, 2013, pp. 1–2
(“Tepco accepts blame for farmer’s suicide”). His name was Shigekiyo. A Soma
cattle farmer named Kanno likewise hanged himself when his milk was banned.
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The same source relates that 12 days after No. 1 melted down, Mr. Tarukawa
Hisashi, aged 64, hanged himself from a tree in his vegetable field because certain produce shipments had been banned due to radiocontamination. Tepco
settled out of court with the widow; the newspaper called this the “first admission of culpability in such a case.”
Tale of the 83‑year-old Futaba p atient—The Japan Times, Sunday, September 14,
2014, p. 2 (unattrib., “Tepco to settle 3/11 suit”).
“Although no one has officially died . . .”—The Japan Times, Friday, March 14,
2014, p. 2 (unattrib., “4,000 sue Fukushima nuclear plant builders”). Cf. the same
issue, p. 1 (unattrib., “Tohoku suicides tied to 3/11 keep rising: Fukushima saw
surge while nationwide rate dipped to below 27,300”).
Re: r isk-benefit a nalyses—Consider the moment when that West Virginian hero,
Attorney General Patrick Morrisey, addressed a rally of the faithful: “I stand here
together with you united in our outrage over the Obama administration’s plans
to use the Environmental Protection Agency to put you and our nation at risk.”—
At risk!—At risk of what?—Why, of burning less c oal—in the United States, at
least; Japan would keep right on buying it so long as her reactors remained idle;*
perhaps less coal might be mined in West Virginia, so that fewer miners would
have jobs, which of course was tragic, given how poor, not to mention unemployed, so many Appalachian miners already were—never mind Big Coal’s role in
that: automate, lay off, devastate, abandon. But all right; say Americans were at
risk, but what about global warming, all no comments to the contrary? And what
about black lung? Was that a risk, and did it “outrage” Attorney General Morrisey? So far as I know, he made no comment about it at the rally.—It was his
arch-villain, the Obama administration, that right about then finally brought
into play a rule to reduce the permissible concentrations of coal dust. There would
be more dust sampling, and citations against negligent coal operators. Both measures were no‑brainers, one would think. Therefore Ohio-based Murray Energy
and the National Mining Association sued separately over the rule, which was finalized in April. The National Mining Association called it a one-size-fits-all approach
that fails to reflect the constructive suggestions from representatives of industry and
labor. I would love to see those constructive suggestions.
“I stand here together with y ou . . .”—Coal Valley News, Wednesday, August 6, 2014, p. 5A (cont’d from p. 1, Ron Gregory, “Officials attend rally”).
Footnote: Assertion of Mr. Yusuke K
 ajikawa—The Japan Times, Wednesday, March 12, 2014, p. 2 (cont’d from p. 1, unattrib., “Reactors still feared
* According to Mr. Yusuke Kajikawa, station chief of what might well be Japan’s most unsafe nuclear facility, the cost of burning imported coal, oil and natural gas was costing “an extra 10 billion yen
a day.”
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despite new rules”). Imported fuels had increased the trade deficit “to a
record 11.5 trillion yen.” Mr. Kajikawa’s bailiwick was the t hree-reactor
complex at Hamaoka. “Decades of r esearch . . . described Hamaoka as the
country’s most dangerous atomic station, because it is closer to Tokyo and
also near an earthquake fault line.”
The Obama administration’s rule on coal d ust—It went into effect on August 8, 2014. Description of it and the two quotations on or from its foes
come from another article on the same page of the Coal Valley News as the
Ron Gregory piece.
Postscript to “I stand here together with you . . .”—While writing Carbon Ideologies I kept seeing this crooked cost-benefit analysis almost everywhere I went. Another example might help drive the message further home: In 2014, an entity
gloriously named Dominion Resources was said to be “considering” a natural gas
pipeline running 450 miles from West Virginia to North Carolina. As our prior
hero Corky DeMarco explained: The construction of this pipeline will mean valuable job creation and state and local revenues that we cannot afford to pass up. Since
he was (as you may remember) the Executive Director of the West Virginia Oil
and Natural Gas Association, his arithmetic probably had to come out in favor of
any natural gas pipeline built by any company, and I might even agree with his
result, if and only if I knew just how to make the full calculation, which would
respect the tragedy of the commons in factoring in (as smiling old Corky somehow forgot to do), the costs to all of us of further fouling our planetary nest by
burning natural gas, not to mention the health effects of natural gas extraction
and the possibility of harm to property values, six rivers’ worth of drinking water,
and such endangered creatures as the Cheat Mountain salamander. Micromorts
and microlives, tons of carbon dioxide discharged, aren’t these germane? In pondering whether or not to restart her reactors, Japan has to weigh the economic damage, as fossil fuel imports drive record trade deficits, against risks to safety and the
environment. There at least I perceive lip service to the other side of this calculus.
One might even try to quantify it in dollars. By 2100, rising temperatures will
impose costs amounting to 3 percent of the global economy. Thus the United Nations
Intergovernmental Panel on Climate Change. How much would Corky’s pipeline
contribute to that 3 percent? More than zero, I suppose. But Corky left this out.
Moreover, I would have liked to know to whom exactly Corky meant to direct the
pipeline’s income. Would those state and local revenues add up to any significant
share of the loot? For whatever this might be worth, Dominion’s headquarters was
in Virginia, not West Virginia. If West Virginians got almost none of the income,
then maybe “we” could afford to pass it up. Indeed, a month after Corky aired his
opinion, the Coal Valley News announced that Alpha Resources had seen fit to let
1,200 coal miners go. The mines are being idled due to sustained weak market
conditions and government regulations that have challenged the entire Central
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Appalachian mining industry. These layoffs gave Representative Shelley Moore
Capito occasion to use a trope we have heard before: The unlevel playing field of
anti-coal regulations, market conditions, and the rise in natural gas production is
turning the lights out on hardworking West Virginia families. And as the president
continues to ramp up his a nti-coal efforts, we will see more dark days like today.
Enough said, my fellow stalwarts! Meanwhile the Coal Valley News went on to
explain the mine closures as follows: A major contributor to the demand erosion has
been competition from natural gas . . . In other words, maybe Corky’s aspirations
would only turn more lights out! But there was no time for such arcane wigwag
gings; Corky called it “imperative” to pass H.R. 6, a bipartisan-supported bill that
would require the Department of Energy to a pprove . . . liquefied natural g as . . .
applications within 90 days. Only seven applications had been approved so far; 24
were still in the queue, and poor Corky couldn’t stand that.
Citations for this postscript:
Corky on natural gas—Coal Valley News, Wednesday, July 2, 2014 (Corky
DeMarco, “Exporting liquid natural gas will bolster W. Va. natural gas
infrastructure and economic growth”).
Harm to property values, six rivers’ worth of drinking water and the Cheat
Mountain salamander—These concerns among others were expressed by
the Greenbrier River Watershed Association and the Friends of Blackwater. Charleston Gazette, Wednesday, September 3, 2014, p. 6C (“Pipeline,”
cont’d from p. 1C).
“Japan has to weigh the economic damage . . .”—The Japan Times, Wednesday, March 12, 2014, p. 1 (unattrib., “Reactors still feared despite new
rules”).
United Nations Intergovernmental Panel on Climate Change: “By 2100,
rising temperatures will impose costs amounting to 3 percent of the global
economy”—The Japan Times, Thursday, March 4, 2014, p. 9 (Ramesh Ponnuru, “Limiting emissions could hurt more than help.”
Dominion’s headquarters (“R ichmond-based Dominion Resources”)—
Charleston Gazette, Thursday, May 29, 2014, p. 2C (unattrib., “W. Va. to
N.C. pipeline proposal”).
“are being idled due to sustained weak market conditions . . .” + “A major
contributor to the demand erosion . . .”—Coal Valley News, Wednesday,
August 6, 2014, p. 1A (Fred Pace, “Alpha announces 1,200 layoffs at several
mines: Two mining operations in Boone”).
Shelley Moore Capito’s v iew—Same article, cont’d on p. 5A.
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“Somebody’s Got to Step Up and Be Creative”
John M
 ahoney—Same interview of July 2, 2015.
Footnote: The drill bit at the Phillips Petroleum Company M
 useum—Seen in a
visit to Bartlesville, Oklahoma, in July 2016.
The Bank of Oklahoma V.P.: “They can drill 40,000 feet . . .” + remarks in attached f ootnote—Mr. Sam Hewes, most of whose interview (July 9, 2016) appears in the oil section.
Footnote: The Dutch study on S MEs—Journal of Cleaner Production, p. 9. The
study was done by Delft Technical University.
Mr. Mahoney’s remarks on refineries—Here I should quote Mr. Roger Taylor of
Pawhuska, Oklahoma (interviewed beginning on text p. 476): “I know in this
area, what I’ve heard about coal, they have tried to do away with the coal because
of the air quality. And there has not been a refinery built in the United States
since 1970 something. People don’t want to build in certain places. And so we
don’t have enough capacity. Like for instance you’ll see in the news that there’s a
fire in some refinery. It may be in Louisiana and prices in Montana go up! And
that’s because there’s not enough refinery. It would be a very expensive thing. But
think about it! It would be so much more modern!”
Sam Schabacker as “leading the resistance”—The speaker (on the phone, June
2015) was Gary Wachner [who had in turn been described by Earth Justice lawyer Mark Freeman as an activist].
Remarks of Mr. Schabacker—Same interview of June 30, 2015.—He mentioned
“the Solutions Project housed in Stanford. Mark Jacobson, the guy’s brilliant and
has done quite a bit of research that shows that the country could transition into
renewable energy. So they created a worldwide report and they have state by state
plans. The plan for Colorado is instead of investing billions of dollars to retrofit
our buses to be natural gas burning and build gas pipelines and then forty years
from now saying, holy shit, we’re locked in!, if we had the political will to make
the transition now, we’d create 86,000 jobs and save 7.5 billion dollars each year,
and the average consumer would save a huge amount. Food & Water Watch is
dedicated to creating political will.” I myself considered our case hopeless.
Footnote: High Country News, Feb. 11, 2015, Joshua Zaffos (“Fractivists target Denver to build support: ‘A new campaign launches to stop fracking before
it starts in and around Denver.’ ” Downloaded from www.hcn.org/articles/
fractivists-target-denver-to-build-support for WTV by Jordan Rothacker,
August 2017.
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The Garden Never Went White
Details on cockscombs, curdling milk and a whitening garden at Chernobyl—
A lexievich, p. 70 (miscellaneous testimony).
Bob Winkler’s editorial—The Colorado Statesman, Wednesday, May 3, 2017,
“Winkler: Living in a northern Colorado ‘sacrifice zone,’ by Bob Winkler on
April 21, 2017,” downloaded hard copy, without attached Internet locators.
“But just as instincts may fail an a nimal . . .”—Eiseley, vol. 1, pp. 5 8–59 (The Immense Journey, 1957).

OIL
Oil Ideology
“My inquiries for natural c uriosities . . .”—G. T. Vigne, Esq. F.G.S., A Personal
Narrative of a Visit to Ghuzni, Kabul and Afghanistan, and of a Residence at the
Court of Dost Mohamed: with Notices of Runjit Sing, Khiva, and the Russian Expedition (London: Whittaker & Co., 1840; 2004 facsimile pub. by J. Jetley for Asian
Educational Services, New Delhi), pp. 61–64.—Mr. Vigne’s notions deserve to be
bookended with Sir Thomas Browne’s: “For our endeavors are not onely to combate with doubts, but alwayes to dispute with the Devill: the villany of that spirit
takes a hint of infidelity from our Studies, and by demonstrating a naturity in one
way, makes us mistrust a miracle in a nother . . . having seene some experiments of
Bitumen, and having read farre more of Naptha, he whispered to my curiositie the
fire of the Altar might be naturall; and bade me mistrust a miracle in Elias when
he entrench’d the Altar round with water; for that inflammable substance yeelds
not easily unto water, but flames in the armes of its Antagonist; and thus would hee
inveagle mine belief to think the combustion of Sodom might be naturall, and
there was an Asphaltick and Bituminous nature in that Lake before the fire of
Gomorrha.”—Sir Thomas Browne, Religio Medici and Urne-Buriall, ed. Stephen
Greenblatt and Ramie Targoff (New York: New York Review Books, 2012; orig.
texts respectively ca. 1643 and 1658), p. 24 (Religio Medici).
“One of the leading sources of motive p ower . . .”—Britannica, 11th ed., vol. XX
(ODE to PAYMENT OF MEMBERS), p. 36 (“oil”).
“liquid fuel may be stored . . .”—Ibid., vol. XI (FRANCISCANS to GIBSON),
p. 279 (“fuel”).
“With gasoline came the different kinds of engines . . .”—Irmagarde Richards,
Our California Home (Sacramento: California State Department of Education,
1933).
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“Greater speed, greater c leanliness . . .” + “expensive and inconvenient c oaling . . .”
+ “The motorship as we now know it . . .” + “the motor passenger liner—6,000
tons l arger . . .”—A . C. Hardy, Motorshipping: A Study of the Diesel-Engined Ship
in Relation to Present-Day Shipping. . . . (London: Chapman & Hall Ltd., 1935),
pp. 23, 9, 20, 7.
“The increased nitrogen supply in soils that have been c ontaminated . . .”—Foth,
p. 149.
“In theory, no booze can be i mported . . .”—C[yrus] L. Sulzberger, A Long Row
of Candles: Memoirs and Diaries [1934–1954] (New York: The Macmillan Company, 1969), p. 520 (diary entry for April 5, 1950).
“Oil, the only major energy s ource . . .”—Long-Term Energy Resources, p. 17 (Joseph Barnea, “Long-Term Energy Resources and the Energy Outlook”).
“Still continues to be the most convenient form of e nergy . . .”—Han, p. 24.
“The economic prosperity of our modern society . . .”—Olah, Goeppert and
Prakash, p. 35.
“More than 95% of the e nergy . . .”—Olah, Goeppert and Prakash, p. 36.
“Petroleum . . . is relatively abundant . . .”—Michael T. Klare, Blood and Oil: The
Dangers and Consequences of America’s Growing Petroleum Dependency (New
York: Henry Holt & Co./Metropolitan Books, 2004), p. 8.
“Oil fuels more than automobiles . . .”—Ibid., p. 9.
“The availability and cost o f . . . p etroleum . . .”—Herald-Dispatch, Sunday, June
19, 2016, p. 7A (guest column: “Fracking is necessary, beneficial to American
economy”).
The petroleum t ree—Duffy and Smith, p. 61, Figure 4‑1 (by Ethyl Corp. and
Gulf Oil Corp.).
“more than half of each barrel of oil consumed in the US is used to manufacture
things like heart valves . . .”—Chris Faulkner, p. 92.
“worldwide, about 6% of oil is used . . .”—Olah, Goeppert and Prakash, loc. cit.
“. . . President Putin, whose 15 years in power . . .”—The Moscow Times, no. 5628,
Thursday, June 11, 2015, p. 1 (Anastasia Bazenkova and Peter Hobson, “Rising
Poverty Threatens Putin-Era Prosperity”).
Oil “for decades has preserved stability in Saudi A rabia . . .”—The Washington
Post, February 26, 2016, p. A17 (cont’d from p. A1: Hugh Naylor, “Saudi pivot
to austerity could stoke civil unrest”).
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“THANK YOU[,] SHELL . . .”—The New York Times, Friday, November 20,
2015, p. A21 (AIO advertisement).
Footnote: “Our mission is to e xcel . . .”—John W. Graham and Wendy C. Havlick, Mission Statements: A Guide to the Corporate and Nonprofit Sectors (New
York: Garland Publishing, Inc., 1994), p. 443 (Shell Oil Co.).
“There’s instant prestige . . .”—Robert Levering, Milton Moskowitz and Michael
Katz, The 100 Best Companies to Work for in America (Reading, Massachusetts:
Addison-Wesley Publishing Co., 1984), p. 108 (“Exxon”).
“The oil and gas operations in the [Niger] Delta . . .”—Index on Censorship,
vol. 26, no. 4, July/August 1997 (issue 177), pp. 5 4–55 (“Interview: Dangerous
Liaisons: John Jennings, by Nevine Mabro”).
“In Markovo, [a Siberian village,] the success . . .”—The Soviet Way of Life, trans.
Leonid Shkanov (Moscow: Progress Publishers, 1974), p. 445.
“The shale boom created a housing b oom . . .”—Time, vol. 185, no. 3, February 2,
2015, p. 36 (various reporters, “Economy: The Cost of Cheap Gas”).
“The flow of oil into the U[nited] A[rab] E[mirates] . . .”—Sharjah Commerce
and Tourism Development Authority, Sharjah: My Destination (Sharjah, UAE,
2015), p. 96.
“The consumption of [metric] 1 tonne of oil . . .”—Greenhouse Gas Inventory
Mexico, 1990–2002, pp. 64, 66, citing Goldemberg, 2001.
“What might the President d o . . .?”—Time, same issue as above, p. 27 (Amity
Shales, “Commentary” sec.).
“Gas makes the big difference” + “Gas, the comfort fuel” + “See what happens . . .”
+ “Keep on saving as you drive”—Sharp, pp. 177, 445, 249 (no date).

About Oil
“And then—hush! . . .”—Sinclair, Oil!, p. 73.
“Crude oil makes an excellent f uel . . .”—Ellis and Rumely, p. 73.
Kerosene: “10 to 18 carbon atoms per molecule”—Verbatim from John R. Lewis,
p. 179.
Lantern kerosene: “the British Victorians imported that stuff to illuminate their
households”—Mitchell, p. 452 (“lighting”): “After the North American petroleum fields were tapped in the early 1860s, inexpensive oil lamps [in Britain]
became the most common form of domestic light.”
Modest character of the oil business until 1909—Kenneth S. Deffeyes, Beyond
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Oil: The View from Hubbert’s Peak (New York: Farrar, Straus & Giroux/Hill and
Wang, 2005), p. 5: “From 1859 through 1908, the major petroleum product was
kerosene for lanterns.”
Technological advances: Ford, Dubbs, cracking, etc.—Information from Berger
and Anderson, pp. 212–21.
Gasoline: “six to eight carbon atoms per molecule”—Verbatim from John R.
Lewis, p. 180.
“For pharmaceutical purposes crude petroleum is no longer generally u sed . . .”—
Britannica, 11th ed., vol. XXI (PAYN to POLKA), pp. 3 22–23 (“petroleum”).
Petroleum jelly in lip balms, sticks of eye shadow, etc.—Ernest W. Flick, Cosmetic
and Toiletry Formulations (Park Ridge, New Jersey: Noyes Publications, 1984),
pp. 82, 103. In the two products mentioned, petroleum jelly (in this course given
its more formal name of petrolatum) made up about 10% by weight.
“The general adoption of the new fuel . . .”—Britannica, 11th ed., vol. XI
(FRANCISCANS to GIBSON), p. 278 (“fuel”).
Oklahoma’s oil production, 1901 and 1 908—Ibid., vol. XX (ODE to PAYMENT OF MEMBERS), p. 59 (“Oklahoma”).
The same in 1970—Britannica, 15th ed., Macropaedia, vol. 13, p. 544 (“Oklahoma”).
Goal of cracking: “a discrete number of hydrocarbons of lower molecular
weight”—Boustani et al., January 28, 2010, p. 14: “Cracking is an industrial process that is utilized to take the output fractions from an oil refinery (generally
complex mixtures of saturated and un‑reactive hydrocarbon) and reduce it to
smaller number of low molecular weight hydrocarbons.”
Manufacture of b utadiene—Metcalfe, Williams and Castka, p. 352.
And of glycerol, together with its uses—Ibid., p. 365.
“If the oil demand falls . . .”—K napp, p. 27.
Cracking or natural gas as sources of propane and b utane—McGraw-Hill Encyclopedia of Science & Technology, 11th ed. (New York: M
 cGraw-Hill, 2012),
vol. 13 (Par to Plan), p. 255 (“petroleum processing and refining” table 2: “Main
sources of petrochemical intermediates”).
Hitler: “we must reach the oil fi
 elds . . .”—Gen. Walter Warlimont, Inside Hitler’s
Headquarters 1939–45, trans. R. H. Barry (Novato, California: Presidio Books,
n.d. (1990s?); orig. trans. 1962; orig. German ed. n.d.; prob. 1962), p. 226.
Information and slogans from Phillips—After a visit to the Phillips Petroleum
Company Museum in Bartlesville, Oklahoma, July, 2016.
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“Today, petroleum is the chief source . . .”—Morrison and Boyd, p. 374. Admitting the existence of coal-based chemical feedstocks, an Indian chemist concluded all the same: “Without the raw material base provided by petroleum, a
very large part of . . . fertilisers, synthetic substitutes for cotton[,] . . . wool and
natural rubber[,] and the enormous amount of plastics being used to‑day would
not have been p ossible . . . Agriculture could not have provided the much larger
requirement of fibres of natural rubber for to‑day’s industries.”—Chemtech IV,
p. 2.13 (ch. 2, “Petrochemicals”).
“Our need for, and our consumption of, petroleum . . .” + “two knowledgeable
experts in the field”—Berger and Anderson, p. 241 + back cover.
“the world has come to depend predominantly on conventional or light oil . . .”—
Long-Term Energy Resources, pp. x liv–x lv.
World use of oil in 1990 (conversion to bb/ld by WTV)—Kroschwitz and
Howe-Grant, vol. 13, p. 744 (“hydrocarbons”: “survey”), p. 746 (Table 2: “Worldwide Oil Consumption Trends”). For the reader’s convenience I have rounded
64,680,000 to 64.7 million barrels.
“Nothing is more damaging to a new truth . . .”—Johann Wolfgang von Goethe,
Maxims and Reflections, ed. Peter Hutchinson, trans. Elisabeth Stopp (New
York: Penguin, 1998), p. 96 (no. 715).
Oil as “the greatest cause of global carbon dioxide releases until 2005”—Coal
Information 2012, p. II.16.
Footnote: Emissions of Pennsylvania (Marcellus shale) versus Utah—High
Country News, September 8, 2015, news analysis, n.p. (Internet download,
printed for WTV by Teresa McFarland in September 2015) (Sarah Tory, “Scientists Track Energy’s ‘Fugitive Emissions’ from Above”).
Same footnote: “preparing oil for use”: Germany—Greenhouse Gas Inventory
Germany, 1990–2007, p. 202 (Table 41: “Emission factors for oil extraction”).
“Removing gases, water and salt from the oil”: 100 kg CO2 per [metric] ton =
100 lbs/1,000 lbs, or 1 lb carbon dioxide emitted per 10 lbs oil.
Same footnote: “Oil gave off an order of magnitude less methane per unit volume
than did natural gas”—Ibid., pp. 3–80. Cf. p. 3‑78 (Table 3‑62: “Emission factors
for fugitive emissions from oil production [kt/103 m3]”); 3‑84 (Table 3‑69: “Emission factors of fugitive emissions during production of natural gas [kt/103 m3]”).
Same footnote: U.S. energy required to extract and refine oil—Boustani et al.,
January 28, 2010, p. 17; converted from MJ as usual.
Same footnote: Information on EU‑15 petroleum refining emissions, 2 012—EU
greenhouse report, 2014, p. 151.
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Oil as “the main contributor to OECD emissions . . .”—Coal Information 2012,
p. II.17.
Quantity of German Oil Whose Extraction Will Release 1 Pound of Specified
Greenhouse Gases
Source: Greenhouse Gas Inventory Germany, 1990–2007, p. 202 (Table 41:
“Emission factors for oil extraction”). Original figures given in kilograms of
GHG per [metric] ton of petroleum, which I have converted by dividing the
GHG’s number by 2.2 and the petroleum’s number by 2,200, then dividing the
new petroleum’s number by the new GHG’s number. Original figures: carbon
dioxide, 100 kg/t; methane, 0.14; nitric oxide, 0.07; sulfur dioxide, 0.14.
“German petroleum extraction in 2007 . . .”—Loc. cit.
For “total pounds of greenhouse gas released by German oil extraction that year,”
I converted 3.414 million metric tons to pounds and divided by each GHG’s
“pounds of oil to release 1 lb of greenhouse gas.”

About Oil (continued)
“from 1985 to 1995, China’s oil demand doubled”—Information from Index on
Censorship, vol. 25, no. 4, August 1997 (issue 177), p. 142 (“Some Startling Facts
About Oil”).
“In the USA, oil has re‑emerged . . .”—Index on Censorship, same issue, p. 140
(Edward L. Morse, “A Case for Oil”).
American oil consumption, 1 997–2002—USDA Report 24, p. 8. (Cf. C. William Harrison, Oilmen and What They Do (New York: Franklin Watts, Inc.,
1965), p. 120: “In the slightly more than one hundred years that have passed
since Colonel Drake drilled the world’s first oil well, the United States has produced and consumed 60 billion barrels of crude oil.”)
A book from 2004: “At present, petroleum products account for 97 p ercent . . .”
+ “the fighting machines that form the b ackbone . . .”—Michael T. Klare,
Blood and Oil: The Dangers and Consequences of America’s Growing Petroleum Dependency (New York: Henry Holt & Co./Metropolitan Books, 2004),
pp. 7, 9.
Remarks of Mr. Sam Hewes—Interviewed July 9, 2016, in a restaurant near his
home in Edmond, Oklahoma.
“Only one out of 20 Earthlings was A merican . . .”—Information from the same
source, pp. 10–11.
American oil consumption, 2015: 20m bbd / 2.5 gal per capita: Inman, p. xii.
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“Call it 325,000 BTUs”—2.5 gal × 7.036 lbs [density of diesel] / 1 gal × 18,450
BTUs [HHV of heavy grade commercial fuel oil] / 1 lb = 324,535.5 BTUs.
“We know not yet what we have d one . . .”—Thoreau, A Week . . . , p. 104 (A
Week . . .).
“It is foreseeable that, once certain resources are depleted . . .”—Encyclical of
Pope Francis, 2015, p. 17 (para. 57).
“every gallon” of g asoline . . . “burned gave off 20 pounds of carbon dioxide”—
EPA, “2014 Fuel Economy Guide,” p. 4: “The United States uses about 19 million barrels of oil per day, t wo-thirds of which is used for transportation . . .
Every gallon of gasoline your vehicle burns puts about 20 pounds of CO2 into the
atmosphere; the average vehicle emits around 5 to 8 tons of CO2” (per year, evidently).
Percentage of American petroleum spent on transportation, 1990 and 2 012—
U.S. Statistical Abstract, 2015, p. 254 (Table 394: “Carbon Dioxide Emissions
from Fossil Fuel Combustion by Fuel Type and Sector, 1990 to 2012”). Teragrams of carbon dioxide equivalents for petroleum: transportation, 1990: 1,457.9
out of 2,025.9 = 71.96%; transportation, 2012: 1,698 out of 2,127.6 = 79.8%.
“Oil remains the world’s dominant fuel . . . ”—BP Statistical Review of World
Energy June 2017 full report, 66th edition. London: Purepint Group, 2017. “Data
compilation: Centre for Energy Economics Research and Policy, Heriot-Watt
University, ceerp.hw.ac.uk.” [Henceforth cited: “BP Statistical Review, 2017.”]
Downloaded for WTV by Jordan Rothacker, September 2017, page 11.
Oil feedstocks and chemical magicking into tire-rubber—Boustani et al., January 28, 2010, pp. 13–18.
One tire cost about seven gallons of oil—Ibid., p. 20, converted from 26.4 liters
by dividing by 3.78 liters per U.S. gal, to get 6.98 or about 7 gal.
American car tires made in 2004, the energy needed to make them, and the CO2
released in the process—According to Boustani et al., January 28, 2010 (p. 4),
255 million passenger car tires (79% of all tires made that year) were manufactured in the U.S.A. in 2004. “For a set of four new passenger car tires, it would
take about 4,145 MJ to extract the raw materials, process it, and manufacture the
tires” (p. 56). Thus the total energy required to produce those tires would be 255
million × ¼ [4,145 MJ] × 948.067 BTUs / 1 MJ = 250,520,779,331,250 BTUs,
or about 250.6 trillion BTUs. From the table of Calorific Efficiencies on I:214 we
see that the HHV of commercial fuel oil, heavy grade, ca. 1975, is 18,450 BTUs/
lb. Dividing by this, and multiplying by 3 to account for power plant energy losses,
we get 40,735,086,070.1219 (about 40.7 trillion) lbs of fuel oil. Plugging in as an
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approximation the density of diesel fuel at 7.036 lbs/gallon (I:582), we divide by
this to get 5,789,523,318.66429 (about 5.7 billion) gal. From the table “Carbon
Dioxide Emissions of Common Fuels” (I:200), we see that heavy heating oil emits
1.890 lbs carbon dioxide for each 10,000 BTUs. Dividing [250,520,779,331,250
× 3] BTUs by 10,000 and then multiplying by 1.890 gives us 142,045,281,880.819
lbs, or 71,022,640.9404094 (call it 71 million) U.S. tons.
“After the tanks have been emptied . . .”—Greenhouse Gas Inventory Germany,
1990–2007, p. 208.
Mosler incident and its two p recursors—The Seattle Times, Saturday, June 4,
2016, p. A1 (Seattle Times staff, “Oil-Train Fire in Gorge: Cars derail, Bakken
crude burns near small town east of Portland”), p. A4 (cont’d).
Extinction: “90% of our planet’s previous species had gone that route”—Eiseley,
vol. 1, p. 277 (The Unexpected Universe).
“Washington state is becoming a western gateway . . .”—Ibid., p. A1 (Lynda V.
Mapes, “ ‘We are playing catch‑up’ to o il-train danger”).
“ships that burn oil with as much as 5% sulfur . . .”—Ward, p. 3198, calling them
“a significant source of sulfur emissions.”
The incident in Manila B
 ay—The Japan Times, Saturday, August 10, 2013, p. 4
(unattributed, “Spreading diesel oil spill paints Manila Bay red”).
“Coloradans throw away more than a million gallons . . .”—Weld County Household Hazardous Waste Program brochure: “A guide to household hazardous products . . .” (n.d.; collected 2015), unnumbered page titled “Automotive
Products.”
“my personal 22 daily k ilowatt-hours might have burned a gallon and a half of
oil”—Calculated from U.S. EIA, July 2016: “Amount of fuel used to generate
1 kWh: . . . Petroleum = 0.00173 barrels (or 0.07 gallons).” I assume the ⅔ thermodynamic inefficiency is accounted for here. In that case, 22 × 0.07 × 3 for
power plant wastage = 1.54 gallons. [Cross-check: 22 kWh × 3,413 BTUs/kWh
× 3 burned BTUs/BTU of power generation × 1 lb heavy heating oil/18,450
BTUs × 1 gal/7.036 lbs = 1.7352 gal.]
“meanwhile releasing 35 pounds of carbon dioxide.” In the table “Carbon Dioxide Emissions of Common Fuels” (I:201), we read that diesel (the closest equivalent there to heavy fuel oil) comes in at 22.40 lbs CO2/gal Multiplying this by
1.54 gal gives 34.496 lbs.
My research assistant’s log of failures to get answers from oil companies—Letter
to WTV from Jordan Rothacker, June 2016.
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“Oil has built great cities . . .”—C. B. Glasscock, Then Came Oil: The Story of the
Last Frontier (Indianapolis: Bobbs-Merrill, 1938), pp. 322–23.
“Chickasha was now defined . . . as a ‘healthcare center’ . . .”—Chickasha Chamber of Commerce Community Guide 2014: Building Our Future Together, p. 9.
This city was in Grady County.
“oil and gas consulting services” and “operations”—Ibid., pp. 73–74.
“the energy business indirectly accounts for 1 in 5 jobs . . .”—Time, vol. 187,
no. 10, March 21, 2016, p. 38 (Josh Sanborn, “Nation: In 2007, Oklahoma had
one earthquake. Last year there were more than 900. What happened? Greed,
politics and the biggest oil boom in decades”).
“TOP O Texas oil field service . . .”—Thrifty Nickel Want Ads, Tulsa, Oklahoma,
vol. 12, no. 26 (July 7 –July 13, 2016), p. 3.
Quotations on British Petroleum’s settlement for Deepwater—The Wall Street
Journal, Friday, July 3, 2015, pp. A1 and continuation on A4 (Daniel Gilbert and
Sarah Kent, “BP to Pay Out $18.7 Billion to Settle Spill”). The “litigation analyst” was Tom Claps.
Footnote on dolphin mortalities and the Gulf’s health scores—Herald-Dispatch,
Saturday, April 18, 2015, p. 7A (AP, “Gulf health 5 years after BP spill: resilient
yet scarred”).
The Oklahoma placemat—It has children’s distractions on the back. On the
front it reads: “OKLAHOMA: THE SOONER STATE” and “ROUTE 66”
and “NATIVE AMERICA: MADE IN THE USA,” although “MADE IN
THE USA” may refer to the decorative frame of barbed wire immediately below
those words. Collected from a fast food joint in Oklahoma, 2016.
Ads for Keystone Gas Corporation and Blue Flame Gas Company—Kush Home,
summer 2016, p. 20.
My research assistant’s report on Keystone Gas Corp.—Jordan Rothacker to
WTV, December 2016.
“ENERGY PROVIDER . . .”—Pamphlet by the Phillips Petroleum Company
Museum, Bartlesville, Oklahoma. Collected 2016.
Diorama at the Oklahoma History Center (Oklahoma City)—Photographed on
a visit in July 2016.

About Internal Combustion Engines
“And the Diesel engines stand like black marble idols . . .”—Gladkov, p. 15.
“The Diesel motors shimmered in black and brass . . .”—Ibid., p. 286.
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“No machine gives out as much useful energy . . .”—American Electricians’
Handbook, p. 1.31.
“Compared to many other m
 achines . . .”—Steve Parker, p. 39.
Comparative Heat Efficiencies of Engines
All 1911 figures from Ellis and Rumely (steam engine efficiency “seldom higher”
than 12%); 1972 figures from Stambler, p. 132; 2015 figures from Prentiss, p. 20.
Gas and diesel stats for 1998—Norman, Corinchock and Scharff, p. 13: “Diesel
fuel contains more heat energy (BTUs or joules) than does gasoline . . . Fuel efficiency in diesel engines can be as high as 40%. In contrast the gasoline engine,
at peak efficiency, converts only about 25% of its fuel energy into usable power.
The rest is lost as heat.”
Gas and diesel stats for 2007—Nigel Calder, Marine Diesel Engines: Maintenance, Troubleshooting, and Repair, 3rd ed. (Camden, Maine: International
Marine/McGraw-Hill, 2007; orig. ed. 1987), p. 2: “The average diesel engine has
a thermal efficiency of 30% to 40%. In other words, only about one-third of the
heat energy contained in the fuel is being converted to usable power. Roughly
half of the remaining t wo-thirds is lost . . . in the form of hot gases.” Gasoline
engines “have a thermal efficiency of 25% to 35%.”
“Typical” thermodynamic efficiency of gasoline engine, 2 010—Sahni et al., p. 6.
Theoretical efficiencies of gasoline and diesel engines, 1968—Zemansky,
pp. 176–77.

About Internal Combustion Engines (continued)
“The internal combustion engines in today’s cars convert less than 20% . . .”—
Argonne National Laboratory [U.S. Department of Energy], Transportation Technology R & D Center, “Just the Basics,” downloaded from www.transportation
.anl.gov by Jordan Rothacker for WTV, August 2017.
Footnote: “high efficiency engines tend to run at very hot temperatures . . .”—
NASA, 2010, p. 798 (Caitlin Harrington, “Leaner and Greener”).
Specs of the G. B. Selden Road E
 ngine—Stephen van Dulken, Inventing the 19th
Century: 100 Inventions That Shaped the Victorian Age, from Aspirin to the Zeppelin (New York: New York University Press, 2001), pp. 2 6–27.
“the shores echo to the roar of powerful m
 otors . . .”—Eiseley, vol. 1, p. 220 (The
Firmament of Time, 1960).
Figures on the 3.5‑liter internal combustion gasoline V‑6 engine—Sahni et al.,
January 28, 2010: “The gasoline engine considered in this a nalysis . . . is a 3.5L
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internal combustion gasoline 60° V‑6 engine with a 5.2L engine oil capacity. For
the analysis let us consider a base year, which is assumed to be 1987 . . . [A] consumer on an average drives the car for 120,000 m
 iles . . .” (p. 2). “Thus an engine
manufactured in 1987, on an average consumes 443 GJ of absolute energy during
the 120,000 mi of driving.” One GJ = 948,067 BTUs. Therefore, 443 GJ =
419,993,681 BTUs. From the table “Carbon Dioxide Emissions of Common
Fuels” (I:199), we see that gasoline [petrol] releases 1.671 lb of carbon dioxide per
10,000 BTUs. Dividing 419,993,681 by 10,000 and multiplying by 1.671 give us
70,180.944; call it a round 70,000 pounds of “carbonic acid.”
Footnote: Rolling resistance defined as “the energy a tire consumes per unit distance of travel”—Boustani et al., January 28, 2010, p. 43. The equation given here
is: Rolling Resistance = FRR = F (Hysteresis Losses, Road Frictional Losses, Tire
Aerodynamic Drag). Page 23 (citing the Society of Automobile Engineers: “Rolling resistance of the free-rolling tire is the scalar sum of all contact forces tangent
to the test surface and parallel to the wheel plane of the tire . . . Rolling resistance
coefficient is the ratio of the rolling resistance to the load of the tire.”
Rolling resistance energy loss ratios of trucks and c ars—Ibid., p. 43, citing a
report by the Society of Automotive Engineers entitled “Reducing Tire Rolling
Resistance to Save Fuel and Lower Emissions.” Boustani et al., however, conclude: “In this study, we take the contribution of rolling resistance on vehicle
fuel consumption to be on average 15% for passenger cars, and 24% for
heavy trucks. Furthermore, we illustrate the results based on the range for the
contribution of rolling resistance on vehicle energy expenditure. We consider the
range of contribution to be 10 to 20% for passenger cars and 15 to 33% for heavy
trucks.”
Information on the Ferrari F‑12—EPA, “2014 Fuel Economy Guide,” p. 8.
Jacob Dickinson—Interviewed by phone, June 3, 2017.
1982 figure on U.S. auto-related jobs—James J. Flink, The Automobile Age
(Cambridge, Massachussetts: The MIT Press, 1988), p. 406.
“The automobile today it part of the furniture . . .”—T. R. Nicholson, Cars of the
World in Color (London: Blandford Press, 1970), p. 1.
Auto emissions reductions, 1979 and 1985—Michael J. Kromida, SAE, ed.,
Motor Emission Control Manual, 7th ed. (New York: Motor/Hearst Books,
1987), p. 0-114 (Federal Mandated Standards). In regard to carbon monoxide,
automobiles did far better than that. Here are some Japanese statistics: Gasolinepowered passenger cars, 1/1,979 pounds per mile; diesel-powered ones, 2.4 times
that—subject of course to technological amelioration, for as Dr. Cheng commented: “Older diesels do not have exhaust catalyst installed . . . But modern
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diesels do have an oxidation catalyst so that the diesel vehicle CO emission is
better or comparable to the gasoline vehicle.”
Footnote on Japanese CO2 emissions—Greenhouse Gas Inventory Japan,
2015, Annex 3‑7, Table A 3‑2 (“CO emission factors for automobiles”), expressed
in g‑CO/k m. The figure for light gasoline vehicles passenger was 0.382 [ =
0.2292 g per mi. = 1/1,979 lb per mile]; and for diesel, 0.159 [= 1/4,754 lb
per mile].
Carbon Dioxide Emissions of Three N
 ew-Model American Cars
All data are from Motor Trends, July 2016. The Cadillac figure is from p. 61
(Chris Walton, “2017 Cadillac XT5 AWD 3.6 [Platinum]”). The Audi’s is from
p. 104 (Chris Walton, L
 ong-Term Test: “2015 Audi A3.18T, A3 TDI, 2016 Audi
S3”). The Jaguar’s is from p. 90 (Angus MacKenzie, “The Practical Sports Car:
It Worked for Porsche. And It Will Work for Jaguar, Too.”). Dr. Wai Cheng of
MIT comments: “These numbers are probably correct. They are the numbers
from the official driving test (the Federal Test Procedure), which is different
from . . . everyday driving.”

About Internal Combustion Engines (continued)
“3‑D navigation, HID headlights, LED f oglights . . .”—Motor Trend, July 2016,
p. 48 (“First test: 2017 Chrysler Pacifica: Alive & Kicking: Proof Positive the
Minivan Ain’t Dead”).
“the ultimate symbol of a modern progressive and mobile society”—Jan Jennings, p. 20.
“There is no alternative in s ight . . .”—Flink, loc. cit.

What Was the Work For? (continued)
“Can’t imagine a world without m
 otors . . .”—Graham Swift, Last Orders (London: Picador, 2012 repr. of 1996 ed.), p. 80.
Description of traffic—After a visit to Dhaka, Bangladesh, in May 2015, and a
visit to Moscow, June 2015.
The “Tourist Map of Bangladesh”—“A product of Tourist Operators Association of Bangladesh,” published October 2012, obtained in 2015.
Epigraph: “Sleek with lacquer . . .”—Stewart, p. 105.
“. . . was flying away from” the world, “at the rate of a hundred miles an
hour . . .”—Ayn Rand, Atlast Shrugged (New York: Signet / New American Library, n.d. (1975?), pbk. repr. of 1957 ed.), pp. 230–31.
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“Where are we going?” she s aid . . .”—John O’Hara, The Big Laugh (New York:
The Ecco Press, 1997 repr. of 1962 ed.), pp. 168, 173.
“She turned to the door of the motor units . . .”—R and, p. 234.
“And once again, in the twink of nothing . . .”—Jack Kerouac, On the Road: The
Original Scroll (New York: Viking, rev. and redacted version pub. 1957; this version wr. 1951, pub. 2007), pp. 1 20–21.

5: The Whole World Depends On It Here
“The physico-chemical sciences . . .”—Trotsky, p. 347.

The Liberty Torch
“Veracruz brings in 41 to 5 9% . . .”—Centinela, año 7, numero 313 (Jueves 18 de
Décembre de 2014), trans. by WTV.
Poza Rica: One of the “traditional h
 ydrocarbon-producing areas”—Long-Term
Energy Resources, p. 383 (Eng. Abundio Juarez Mendez, “Current and Future
Hydrocarbon Exploitation in Mexico”).
Footnote: Remarks of the former CEO of Conoco—Mr. Archie Dunham, interviewed at his home in Dana Point, California, April 25, 2016.
Percentages for coal and oil in Mexican carbon emissions, 2010, and comparable
information for Japan and the U.S. in accompanying f ootnote—Coal Information 2012, p. III.31 (Table 2.7: “Key energy and CO2 emissions data for OECD
countries [2010]”). The two percentage figures were calculated by WTV from:
oil, 254.57 tonnes [= metric tons] out of 416.91; coal, 38.51 tonnes.
Hermann Hesse: “The wave is already g athering . . .”—Hermann Hesse, Magister
Ludi (The Glass Bead Game), trans. Richard and Clara Winston (New York:
Bantam, 1972 repr. of 1969 ed.; orig. German ed. 1943), p. 329.
Footnote: Information on Mexican p etro-accidents, 2 007–15—The New York
Times, Thursday, April 2, 2015 (national ed.), p. A9 (Paulina Villegas, “4 Killed
in Explosion and Fire on a Mexican Oil Platform”).
The Dutch report on worldwide carbon dioxide pollution—Olivier et al., p. 64.
Footnote: “In crude-oil refining . . .”—Greenhouse Gas Inventory Germany,
1990–2007, p. 218.
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6: You Will Have Beautiful Lawns and Green Grass
Epigraph: “I shall celebrate the chariots . . .”—Propertius, Elegies, trans. Jeffrey
Henderson (Cambridge, Massachusetts: Harvard University Press / Loeb Classical
Library, 2006; rev. repr. of 1990 ed.; cited part “hardly later than 22” [p. 2], p. 253.
Mr. Archie D
 unham—Same interview of April 25, 2016.
Mr. Dunham’s contribution to Bush and C
 heney—Juhasz, p. 226.
“a fully integrated and broadly based oil and gas company”—Hast, p. 399, who
goes on to say that the company was incorporated in 1920 as Marland Oil Co.,
named after the “Pittsburgh attorney turned maverick oil wildcatter” who “had
come to Oklahoma in 1908 and a year later discovered oil on Indian burial
grounds near Ponca City.”
Footnote: “With continued declines . . .”—Sierra Club, leaflet, provided by Doug
Hayes, with some of title and provenance omitted in photocopying: “All Risk,
N . . . The Alberta Clipper Tar . . . ,” unnumbered p. 3. [Henceforth cited: “Sierra
Club leaflet on Enbridge.”]
Same footnote: Percentage electric power contribution of German renewables—
The New York Times, Wednesday, December 7, 2016, p. A10 (Melissa Eddy,
“Court Upholds Nuclear Halt in Germany”).
“On the whole, oil consumption is expected to stagnate or decrease”—Greenhouse
Gas Inventory Germany, 1 990–2007, p. 206.
Footnote: Remarks of Mr. Ali al‑Naimi—The Wall Street Journal, Wednesday,
February 24, 2014, p. A2 (cont’d from p. A1: Bill Spindle, “Saudi Arabia Won’t
Come to Oil’s Rescue”).
Footnote: “household use of energy” in 1 986—Han, pp. 15, 19. Loc. cit. (p. 15):
“In India, household energy consumption has been declining from a low 21.3 per
cent in 1953–54 to a lower 13.7 per cent in 1978–79 . . . The use of electricity is
only one per cent.”
Footnote: “Much of the world is changing its mind about coal . . .”—Sturgill
response to Economist, p. 2.
Footnote: “Unatttributed post-Soviet testimony: “We were completely impoverished people . . .”—S vetlana Alexievich, Secondhand Time: The Last of the Soviets:
An Oral History, trans. Bela Shayevich (New York: Random House, 2017; orig.
Russian ed. 2013), p. 28 (anonymous).
Footnote: “There is no alcohol allowed anywhere on the [North] Slope . . .”—
Laskas, p. 220.
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Footnote: “The possibility of damage to the global e conomy . . .”—Chris
Faulkner, p. 149.
Same footnote: “The point here is that debating climate change is a fantastic
waste . . .”—John Hofmeister, former President, Shell Oil Company, Why We
Hate the Oil Companies: Straight Talk from an Energy Insider (New York: Palgrave Macmillan, 2010), p. 64.
Same footnote: “If greenhouse gases continue to i ncrease . . .”—EPA, 2016, p. 53.
“At one time Conoco was owned by DuPont”—In 1991, Hast (p. 399) called
Conoco Inc., “based in Houston,” a “wholly owned subsidiary” of DuPont.
“CFC atmospheric abundances are d ecreasing . . .” + “CFC‑12 has the largest
atmospheric a bundance . . .”—IPCC, 2013, p. 169.
Increasing concentrations of HCFCs, with especial reference to HCFC‑22—
Ibid., p. 170.
Footnote: The birth of Chemours, which handled all “fluro [sic] products”—
A lec Johnson, owner, “The Big Three Refrigerant Manufacturers,” February 22,
2015 (downloaded for WTV in November 2016 by Laura Michele Diener from
http://rfrigeranthq.com/the-big-three-refrigerant-manufacturers/ . . .).
Same footnote: Advertising copy from Chemours—“Chemours Freon refrigerants Official Page” (downloaded for WTV in November 2016 by Laura Michele
Diener from https:/w ww.chemours.com/R efrigerants/en_US/products
/Freon/ . . .).
“HFC-134a . . . will no longer be acceptable . . .”—Entry on “FreonTM 134a refrigerant” in same Chemours bizzwhizz.
“GREENHOUSE GAS LINKED TO F
 LOODS . . .”—The New York Times,
Tuesday, February 23, 2016, p. A1 (“Weather Report”).
“Arizona’s Scorpions Get Early Start . . .” The New York Times, Saturday, April
30, 2016, p. A8 (by Fernanda Santos). I have inserted this item out of chronological order since the passage cited refers to February rather than to April.
“Highlight: Near-Record Warmth . . .”—The New York Times, Wednesday,
March 9, 2016, p. B6 (by Justin Gillis).
“Ice-Sheet Melt . . .”—The New York Times, Thursday, March 31, 2016, p. A1 (by
Justin Gillis).
“Leaders Meet to Sign a Climate Pact . . .”—The New York Times, Friday, April
22, 2016, p. A12 (by Justin Gillis and Coral Davenport).
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7: It’s All Economic in the End
“That’s Federal Regulations”
“A record 558,400 Oklahomans . . .” + remarks of Chuck M
 ai—Pawhuska
Journal-Capital (“Serving Osage County for 112 Years”), vol. 112, no. 25,
Wednesday, June 29, 2016, p. A1 (Chris Day, “Gas prices lower than year ago:
Stable gas prices to boost Fourth travel”).
Oklahoma oil and gas yields: “more than 3 percent of total U.S. production . . .”—
Oklahoma Almanac 2013–2014, p. 938 (“Value of Petroleum and Natural Gas
Production, 2000–2011”).
Footnote: “Like West Virginia, Oklahoma consumed energy on a higher per
capita b asis . . .”—U.S. Statistical Abstract, 2015, p. 614 (Table 946: “Energy
Consumption End-Use Sector and Selected Source by State: 2012”). West
Virginia: total, 723 trillion BTUs and per capita, 389 million BTUs. U.S.: total,
94,971 trillion BTUs and per capita, 303 million BTUs.
“Human discomfort, morbidity and m
 ortality . . .”—IPCC, 2013, p. 1066.
“Maybe that would also apply to sweltering Oklahoma”—Oklahoma Almanac
2013–2014, p. 945 (“2010 Crop Weather Review”): August: “The average statewide temperature was three degrees above normal, making it the eighteenth
warmest August since 1895.” Did that prove anything or not? When I was alive
we preferred to say: That’s just the weather, not the climate.
Predictions for North A
 merica—Ibid., p. 1258.
“warming near the Great Lakes area . . .”—Ibid., p. 1257.
The Nellie Johnstone No. 1: “The first producing well in Indian Territory”—
Berger and Anderson, p. 8.
“the energy city”—Bartlesville Convention and Visitors [sic; in the text I have
added a possessive apostrophe out of kindness] Bureau, “Visit Bartlesville, Oklahoma” (24‑page brochure, counting unnumbered back cover page; collected
2016); p. 4 (“Our Story”).
The “Scenic By‑Way” + “the headquarters of the Osage Nation”—Map of “Osage
County: True Cowboys, Proud Osages, Tallgrass Prairies, Sky Blue Lakes,” collected in Oklahoma, 2016.
Cushing’s first gusher + the dates of Cushing brick b uildings—Laura Lou Wells,
Young Cushing in Oklahoma Territory (Stillwater: Frontier Printers, Inc.; sponsored by the Cimarron Valley Historical Society and Cushing Chapter
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DAR, n.d.; wr. 1975), pp. 18, 203. And it is a shame to omit one detail from
p. 199: ca. 1914 the “Presto-lights” on cars could ignite “the large amounts of gas
in the air.”
Footnote: Cushing as “The largest commercial oil storage hub . . .”—The Dallas
Morning News, Thursday, July 7, 2016, downloaded for WTV by Teresa McFarland on July 7, 2016; “Energy” section. Matthew Philips, Bloomberg (published:
October 26, 2015), “Cushing oil hub faces emerging threat: Earthquakes.”
The yellow pages for greater Bartlesville—Specifically The User-Friendly Phone
Book, Bartlesville Area 2015–2016 [including, among other places, Pawhuska],
p. 141 (Gas—Butane & Propane & Natural): Miller Bros. Propane and Southern
Star Natural Gas Pipeline (in the Community section, p. 2, was Oklahoma Natural Gas with that 800 number); and on p. 141 again (Gasoline—Wholesale),
appeared the Dennis Oil Co. Inc., Froman Oil & Propane Co., Henton-Sturm
Oil Co. and Wilcoxson Oil Co. out in Hominy. There were no listings for coal.
“On the average, we handle over 4 million barrels per day . . .”—C
 ushing Citizen,
vol. 121, no. 39, Wednesday, July 6, 2016, p. 10 (ad for Plains All American Pipeline, L.P., which was in the business of transporting and selling crude oil from
“U.S. and Canadian energy supplies”).
Sharon Carlisle: “The National Chamber of Commerce and every Chamber of
Commerce . . .”—Interview in Loveland, Colorado, of July 5, 2015.
My research assistant’s report on Tracy Caulfield—Jordan Rothacker to WTV,
December 2016.
Federal Register citations on Enbridge’s places of business—Vol. 78, No. 1 /
Wednesday, January 2, 2013 / Notices; furnished courtesy of the Sierra Club
attorney, Doug Hayes.
Enbridge’s end run—Some information, including quotations, from The Washington Spectator, vol. 40, no. 12, December 1, 2014, pp. 1, 3 –4 (Lou Dubose,
“State Department Approves Clone of the Keystone XL”). According to Doug
Hayes of the Sierra Club, parts of this (the pipeline capacity and amounts of oil
carried, the no comment, the denied FOIA request) were in error, so I have
corrected those, per notes of Laura Michele Diener (phone conversation with
Doug Hayes, 4:00 on January 9, 2017). “I can say that Enbridge expanded their
Alberta Clipper department . . .” from same notes. [I have also referred to: Letter
of June 16, 2014, from David H. Coburn, “Attorney for Enbridge Energy,
Limited partnership” (p. 5), Steptoe and Johnson LLP, Washington, D.C., to
Ms. Mary D. Hasell, Office of Environmental Quality and Transboundary Issues, U.S. Department of State. Re: Supplemental Information in Support of
Enbridge Energy, Limited Partnership’s November 20, 2012 Application for a
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Presidential Permit; p. 1, fn. 2.] Just before Carbon Ideologies went to press,
Mr. Hayes provided further comment (e‑mailed corrections to Laura Michele
Diener, August 2017; printed out by her for WTV), which I have used here and
there in this long paragraph.
Enbridge’s pipeline capacity: 880,000 barrels per day—Recorrected from Doug
Hayes’s assessment of 800,000 barrels, per the following, which he kindly provided. I have also referred to: Letter of June 16, 2014, from David H. Coburn,
“Attorney for Enbridge Energy, Limited partnership” (p. 5), Steptoe and Johnson
LLP, Washington, D.C., to Ms. Mary D. Hasell, Office of Environmental Quality and Transboundary Issues, U.S. Department of State. Re: Supplemental Information in Support of Enbridge Energy, Limited Partnership’s November 20,
2012 Application for a Presidential Permit; p. 1, fn. 2.
“Any failure on the part of E
 nbridge . . .”—Same letter, p. 2.
What the pipeline carried (tar sands crude) + “ . . . give the landlocked tar sands
industry access to ports . . .”—Sierra Club leaflet on Enbridge, unnumbered p. 1.
Bob Winkler on Keystone: “You put that through Chicago or A
 tlanta . . .”—
From the Greeley, Colorado, interview of July 1, 2015.
“Enbridge intends to construct the i nterconnections . . .”—Same letter, p. 5 (also
quoted in Washington Spectator article).
Footnote: “mining for tar s ands . . .” + “Tar sands e xtraction . . .”—Ibid., unnumbered pp. 2, 4.
“Enbridge Safety Report to the Community”—Dated 2014 but with a 2015 insert. Pages cited: pp. 1, 4, 5, 10, unnumbered p. 16 (back cover).
“Fukushima Nuclear Plant No. 1 had generated three times more than” Enbridge’s 1.6 G
 W—No. 1 (Daiichi) generated 4.7 GW: MIT Technology Review,
vol. 118, no. 1 (January/February 2015), p. 28 (Peter Fairley, “Can Japan Recapture Its Solar Power?”), p. 30.
“responsible for three of the fifteen largest offshore oil spills . . .”—Sierra Club
leaflet on Enbridge, unnumbered p. 2.
“the merest 0.00012% loss”—Calculated from 100% × [2,921 / 2 ,405,421,468].
Mr. Roger T
 aylor—Interviewed at Buffalo Joe’s restaurant in Pawhuska, July
2016.
My calculations for the rigs which ran Mr. Taylor’s gas—3,000 gallons per 6,000
feet divided out to 1 gallon per 2 feet. Since the density of diesel is 7.036 pounds
per gallon, one pound of diesel would drill 3.41 inches. The per-pound high
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heating value of diesel is 18,500 to 20,000 BTUs [see I:214], so diesel’s average
HHV = 19,250 BTUs. Therefore, it would take 5,645 BTUs to drill an inch.
Mr. Vann Bighorse—Interviewed at the Osage Cultural Center, July 2016. In
the paragraph beginning: “There was a man named James B
 igheart . . .” I found
four pronouns potentially confusing. Therefore I changed “they made” to “our
people made,” “they went in” to “we went in,” and “they wanted to have the minerals” to “we wanted to have the minerals.”
Oil was “an article of trade among the Seneca Indians”—K roschwitz and Grant,
vol. 13, p. 745 (“hydrocarbons”: “survey”).
Footnote on “young engineer H.V. Foster”—Bartlesville Convention and Visitors [sic] Bureau, p. 4.
Footnote: “Until 1906 the Osages lived on a r eservation . . .”—Britannica, 11th
ed., vol. XX (ODE to PAYMENT OF MEMBERS), p. 59 (“Oklahoma”).
Same footnote: Other data on Caddo, Wichita and O
 sage—The Nature Conservancy, Tallgrass Prairie Preserve Self-Guided Nature Trail (16‑page pamphlet).
Keith and Deanna L ambert—Interviewed in Buffalo Joe’s restaurant in
Pawhuska, Oklahoma, July 2016.

“It’s All Economic in the End”
Mr. Sam Hewes—Interviewed July 9, 2016, in Edmond, Oklahoma.
Touching words from the Bank of Oklahoma—From the Bank of Oklahoma
web page, downloaded for WTV by Jordan Rothacker, September 2016. The address was https://w ww.bankofoklahoma.com/en/Other/Company_Profile.page.
“More than 200 feet taller than the Washington Monument . . .”—Berger and
Anderson, p. 130.
Oklahoma’s highest and lowest t emperatures—U.S. Statistical Abstract, 2015,
p. 261 (Table 408: “Highest and Lowest Temperatures by State Through 2013”).
[Data source: U.S. National Oceanic and Atmospheric Administration, 2014.]
For Oklahoma City, the highest temperature in the 59‑year record was 113 degrees during some unspecified August.—Ibid., p. 263 (Table 410: “Highest Temperature of Record—Selected Cities”). [Airport data. Through 2012.] [Data
source: Same as for previous table.]
Footnote on Tangier Island, Virginia—The New York Times Magazine, July 10,
2016, p. 48 (John Gertner, “The Lost Island”). The speaker was Michael Oppenheimer, “a professor at Princeton who studies the intersection of climate
change and policy” (p. 46).
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Footnote: “Every 24 hours, some 2 million passengers worldwide . . .”—NASA,
2010, p. 735 (James Banke, “Advancing Propulsive Technology”).
Same footnote: The IPCC in 2007 “found that aviation accounts for about
3 percent of the potential warming effect of global emissions that could impact
Earth’s climate”—Ibid., p. 790 (Caitlin Harrington).
Global Primary Energy Consumption by Source
Data selected from U.S. Statistical Abstract, 2015, p. 897 (Table 1393: “World
Primary Energy Consumption by Region and Type: 1980 to 2011”). As noted,
these are consumption sources. [Data source: U.S. Energy Information Administration, 2014.] For slightly different figures, cf. p. 896 (Table 1392: “World Primary Energy Production by Region and Type: 1980 to 2011”). Percentages and
multiples calculated by WTV.
For a rough cross-check on the figures for world consumption in 1980 and 2011,
note that 519.2 divided by 283.1 quads = 1.83. According to Livingston et al.,
p. 18, “current annual world energy demand” ca. 1982 was 290 EJ = 275 quads.
According to Prentiss, p. 15, “total energy use for the world is about 500 exajoules” ca. 2015; and 500 divided by 290 is a roughly comparable 1.72.

“It’s All Economic in the End” (continued)
Footnote: “Measured carbon emissions meanwhile went up by 1.77”—
Information from the same source, p. 900 (Table 1399: “Carbon Dioxide Emissions from Consumption of Fossil Fuels by Country: 1980 to 2011”). [Data
source: U.S. Energy Information Administration, 2014.] The world total for
1980 was 18,433.2 million metric tons; for 2011, 32,578.6. The former goes into
the latter about 1.77 times.
The photograph of the Tucker Sand Gusher—Eileen Russell Huff, Lakes of Oil:
Ben Russell’s Rare Photo Record of an Early-Day Oklahoma Oil Boom (Stillwater:
New Forums Press/The New Forums Oklahoma Centennial Collectors’ Series,
2006), p. 15.
“Nobody seemed to care about the loss of these t housands . . .”—B. Traven, The
Treasure of the Sierra Madre (New York: Hill and Wang/Farrar, Straus & Giroux, 1967; orig. ed. 1935), p. 22.

8: I Am Here Only for Working
Epigraph: “But the exercise of labour . . .”—Karl Marx: Selected Writings, ed.
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David M
 cClellan (New York: Oxford University Press, 1977), p. 250 (Wage-
Labour and Capital, presented as lecture 1847, pub. 1849).

Little Reason to Stop
How it was in the U.A.E.—It was 2:00 on a Thursday afternoon. The women
shaded their faces as they walked; a few had parasols, but most used newspapers or pieces of cardboard. People reeked of sweat. The air, turbid, moist and
vaguely impure, did not much relieve my lungs. Walking around the block
made me tired. How glad I felt not to be living in such a place!—Of course that
was only my first day. On my second I felt acclimated—and so, reader, will
you! That means I can stop feeling guilty about your life . . .—which I did, so
that it became a pleasure to sit on a rare unoccupied tree-shaded bench, while
internal combustion engines with bearded taxi drivers in them pulled up and
honked horns, each proposing to burn carbon on my behalf, and a little boy
chased pigeons as a young man in a dark T‑shirt sat smoking a cigarette and enjoying the pleasures of electricity on his cell phone. It was a quiet Friday. A hijabbed woman clambered down concrete stairs from the overpass, each step
manufactured (as we know) at a significant cost in carbon dioxide, and in one
hand she held a plastic bag of groceries, while the other shaded her head with a
parasol which looked to be some synthetic fiber, so that she had fossil fuels in
both hands.
“If you had any doubt as to the oil wealth of the U
 AE . . .”—Jenny Walker, Stuart
Butler, Anthony Ham, Andrea Schulte-Peevers, Oman, UAE & Arabian Peninsula, 4th ed. (“printed in China”: Lonely Planet Publications, 2013), p. 338 (“Abu
Dhabi to Sila”).
Ruwais: “no spoor of it on the large-scale national m
 ap . . .”—[Lack of] information from Britannica, 15th ed., vol. 18 (TAYLOR to UTAH), pp. 8 62–63
(“United Arab Emirates”). [For the remainder of the chapter my citation for this
source will be: “Same Britannica entry.”] The map appears on p. 863.
Abu Dhabi: “the richest city in the world”—Andrea S chulte-Peevers and Jenny
Walker, Dubai and Abu Dhabi, 8th ed. (“printed in China”: Lonely Planet Publications, 2015), p. 201 (citing the Sovereign Wealth Fund).
“Since the first settlement began . . .”—Sharjah Commerce and Tourism Development Authority, p. 5. According to that same Britannica entry, Sharjah was
once (and to me more interestingly) known as “a centre for the smuggling of gold
from the United Kingdom to India and Pakistan.”
Discovery of oil, unification of U.A.E. + “The wealth of Abu Dhabi and
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 ubai . . .”—S ame Britannica entry. Even in 1976 (loc. cit.) “the union’s economy
D
is dominated by the oil boom in Abu Dhabi and Dubai emirates.”
“One hotel in Abu Dhabi . . .” (the Emirates Palace) “dispensed gold bars” from
its lobby ATM—Schulte-Peevers and Walker, p. 137.
The bellboy’s claim about Emiratis leaving their cars running at Ruwais Mall—
The claimant was Ravindra, without whom this chapter could not have been
written. You will meet him often.
Footnote: Conversion from 6 dirhams per l iter—At the exchange rate of 3.6 to
1, 6 dirhams per liter = USD $1.67 per [1 liter = 0.263 gallons] = $6.35 a gallon.
American and Emirati per capita carbon dioxide e missions—[Nicholas H
 eath-
Brown, publisher,] The Statesman’s Yearbook: The Politics, Cultures and Economies of the World, 2016, 152nd ed. [“published annually since 1864”] (New York:
Palgrave Macmillan/St. Martin’s Press LLC, 2015), pp. 1329 (“United States of
America”) and 1232 (“United Arab Emirates”). Original figures converted by
WTV (@ 1 metric ton = 1.023 short tons) from 19.2 tonnes per capita [U.S.] to
21.164 (“down from 20.4 tonnes per capita in 2004”), and from 43.1 tonnes per
capita [U.A.E.] to 47.509.
Information on Petrochina International I raq—“Dubai Oil Companies Directory / List of Oil Companies in Dubai,” p. 3 of 4, downloaded and printed for
WTV by the hotel concierge from http://alldubai.ae/dubai/d irectory
/oil-companies‑in‑dubai/, November 2016: “Registered in the Republic of Iraq
to conduct the oil operations on behalf of a consortium of PetroChina International Iraq FZE, Petronas Carigali Iraq Holding B.V., Total E & P Iraq and
South Oil Company of the Iraqi Ministry of o il . . .” The subsidiary in Internet
City was PetroChina Haifaya FZ‑LLC.
Oil use of the fan rated at 290 watts—290 watts × [0.056884 BTUs per min /
watt] × 45 min. = 742.3362 BTUs. Hence my usage was 742.3362 BTUs. The
typical HHV for commercial fuel oil, heavy grade, ca. 1975, and not much different now, was 18,450 BTUs per lb (see I:214, table of Calorific Efficiencies,
multiplier header 201). Dividing my usage by the HHV yields 0.0402 lbs of oil.
The density of diesel fuel (a decent approximation) is 7.036 lbs/gallon. Converting from pounds gets us a usage of 0.00572 gal, or about 1/175 gal, which (at
8 pints per gal) equals 1/22 pint. Of course, a fossil fuel power plant wastes 2/3
of whatever it burns. So my true usage was 3/22, or about 1/7, of a pint.
American and Emirati use of fossil f uels—Central Intelligence Agency, The
World Factbook: The Indispensable Source for Basic Intelligence, 53rd ed.: 2016–17
(Washington, D.C.: U.S. Government Printing Office, 2015), p. 781 (“United
Arab Emirates”). [This source henceforth cited: “CIA factbook, 2 016–17.”]
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The Central Intelligence Agency on “agricultural land”: 4.6%—CIA factbook,
pp. 792 (U.S.A.) and 783 (U.A.E.).
Export crops: strawberries, flowers and dates—The Statesman’s Yearbook,
p. 1234.
“since 2000 the population had tripled”—Information from the same source,
p. 1232.
“the U.A.E. remained the fourth largest oil and gas exporter on earth”—Ibid.,
p. 1234. The main export markets (mostly for crude oil and natural gas) were:
Japan, a 36.4% share; India, 7.5; South Korea, 7.1; Singapore, 6.3 (loc. cit.). The
“retrenchments” were the result of soft oil prices. According to the CIA factbook
(p. 782), “oil and gas output” created 25% of GDP ca. 2015. In 2008 their share
of GDP had been 36.8% (Statesman’s Yearbook, loc. cit.).
The Dubai Mall: “not merely the world’s largest . . .”—Schulte-Peevers and
Walker, pp. 97–98.
“one of Dubai’s sexiest stores” (Nayomi)—Loc. cit.
“With more than 12,000 retail o utlets . . .”—“The Dubai Mall Guide” (pamph
let, collected 2016).
Footnote: Explanations of abaya, kandura, etc.—Sharjah Commerce and Tourism Development Authority, pp. 1 6–17.
The aquarium: “largest viewing panel on earth.” End matter to “The Dubai Mall
Guide.”
Footnote on amount of heat to be removed each hour from the skating r ink—
(1) One refrigeration ton expresses the quantity of heat which must be removed
from a ton of water to make it freeze in 24 hours—namely, 12,000 BTUs per
hour: not quite a pound of West Virginian coal’s worth, or four and a half gallons of medium grade commercial fuel oil. (2) This second figure was calculated
thus: Commercial fuel oil, medium grade, ca. 1975, had a high heating value of
18,570 BTUs/lb [see table of Calorific Efficiencies, I:215, multiple header 202].
So 12,000 BTUs would require 0.646 lb medium grade commercial fuel oil,
which at a density (which I approximate as usual with diesel fuel’s) of 1 gal per
7.036 lbs [see stats and conversions section, part 9A (I:582)], converts to 0.0918
gallons, or 0.7347 pints. (3) For the skating rink my grandfather’s Mechanical
Engineers’ Handbook advises (p. 18‑23 [Harold M. Hendrickson, “Mechanical
Refrigeration”]) that “refrigeration capacity should be from 0.4 to 0.85 ton per
100 sq ft of floor surface, although the load may be much higher for open-air
rinks or other unusual conditions.” Now, how large was the rink in question?
“The Dubai Mall Guide” called it Olympic sized. According to Jordan Rothacker
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(electronic search verbally reported to WTV, November 2016), an Olympic rink
is 30 × 60 = 1,800 square meters, which I multiply by 10.758 square feet per
square meter to convert to 19,364.4 square feet. Since it was an open air rink, I
assume that “the load was much higher” than 0.85 ton. For this rough estimate
I will propose a nice round 1 ton per 100 square foot, or 193.644 tons, which
works out to [12,000 × 193.6] = 2,323,728 (call it 2 million) BTUs per hour.
(4) This amount heat is in [2,323,728 / 18,570] = 125.133 pounds of medium
grade commercial fuel oil, which works out to 17.785 gallons. The triple of this
(needed to burn in a power plant) would be 53.355 gallons.
Same footnote: R. J. Clausius—Zemansky, p. 184.
“Abu Dhabi’s branch of the Louvre”—On Saadiyat Island, Abu Dhabi. See
Schulte-Peevers and Walker, p. 157.
“They import soil from India and Australia . . .”—Mr. Priyank Srivastava, interviewed in the Dhafra Hotel, October 15 and 17, 2016.
Footnote on manufacturing in 2 008—Statesman’s Yearbook, loc. cit.
“a quarter of Gross Domestic Product derived from oil and gas”—See note above
for “the U.A.E. remained the fourth largest oil and gas exporter on earth.”
Footnote on height of the Burj K halifa—Schulte-Peevers and Walker, p. 7 (given
in meters; converted to feet by WTV).
“the wonderfully incongruous alpine slopes of Ski Dubai”—Ibid., p. 19.
Information on Harlow International—“Dubai Oil Companies Directory / List
of Oil Companies in Dubai,” loc. cit.
Footnote: “One bright spot is [Trump’s] agenda for American energy . . .”—The
Wall Street Journal, weekend ed., Saturday/Sunday, November 2 6–27, 2016,
p. A10 (“Opinion” sec., unattrib., “A Trump U.S. Energy Boom”).
The beach at Jebel D
 hanna—To me it looked uncontaminated, in contradistinction to the CIA’s listing of “environmental—current issues” “beach pollution
from oil spills” (CIA factbook, 2016–17, p. 781).
Footnote: “UAE forces led the US‑led c oalition . . .” + “the g overnment . . .
ordered financial institutions . . .”—The Statesman’s Yearbook, p. 1232.
Ads for ADCO, ADNOC, Takreer, Haliburton, E‑Marine PJSC—Abu Dhabi
yellow pages, 2016, pp. 200, 202, 17; unnumbered glossy front matter: listing for
United International Group—Management Supply.
The Pakistani taxi driver whose friend worked on an offshore oil rig—
Interviewed in his cab while he chauffeured me in Dubai, October 23, 2016.
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I cite him again in the “Solutions” chapter, where you will hear his views on c oal-
fired power plants, texting and other life-improvements.
Ads for pipeline draftsman and pipefitter—Khaleej Times, vol. XXXVIII, no. 181,
Thursday, October 13 [Muharram 12, 1438, or 2016 in our years] late edition, p. 9.
In the same place was another a second ad for pipe fitter but “for AC Company.”
“Together they comprised the largest refining operation in the country.”—U. S.
Energy Information Administration, Country Analysis Brief: United Arab
Emirates (10 pp.). Last Updated: March 21, 2017. No web address given. Downloaded by Jordan Rothacker for WTV, July 2017. [Henceforth cited: “USEIA:
UAE, 2017.”] Page 5: “The UAE has four refining facilities, the largest of which
is the Ruwais facility. A major expansion at the Ruwais refinery in 2015 doubled
the facility’s capacity from 400,000 b/d to 817,000 b/d, bringing total refining
capacity in the UAE to 1.1 million b/d . . .”
Footnote: Prohibitions on photography, by the National Media Council of
U.A.E.—From the website uaeinteract.com, downloaded for WTV by Jordan Rothacker, November 2016. He read this list to me over the phone, and at the same
time recounted me his wife’s memory of the talk of the man who was arrested.
Bedspace ads—Same issue, pp. 3, 6. The want ads were also often ethnically specific, as with this one on p. 7 (punctuated exactly per original): “CALL CENTER
AGENT (FILIPINA) required. Must have At least 1 year Call Center experience.”
“The population of the Emirates did not exceed 20% Emirati”—Information
from Schulte-Peevers and Walker, p. 205. According to the CIA factbook,
2016–17, p. 782, “about 85% of the population consists of noncitizens,” but this
figure dated from 2005. The CIA categoried the U.A.E.’s ethnic groups as follows
(loc. cit., 1982 data): Emirati, 19%; “other Arab and Iranian,” 23%; South Asian,
50%; other expatriates, 8%.

“It’s a Very Big Problem to Give Information”
The petroleum workers in this chapter were interviewed on October 1 5–17, 2016.
Most of them had to pay a commission to an employment agent in return for a
plane ticket and visa. The following ad in the same issue of the Khaleej Times
(p. 9) may indicate such an arrangement: “LOADING UN LOADING [sic]
Helper . . . water bottle company . . . must be less than 40year [sic],” 1,500–1800
dirhams + accommodation, transportation, “visa and overtime provided.” As for
the three managerial types I interviewed in the Dhafra, it did not feel appropriate to ask about their initial hiring arrangements.
This seems the right place to insert that when I asked the Harper’s fact-checker,
Ms. Rachel Poser, what if any advice she would give to improve her magazine’s
much abbreviated draft of this chapter, she replied that she took issue with my
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implication that many of these guest workers did not understand electricity generation. The “broken English” in which they expressed their ideas might, she
thought, make them appear less sophisticated than they were, in which case I
would fail to prove my point. I stand by my opinion, but give Ms. Poser’s judgment for what it is worth.
Footnote: “Two white collar types described it more technically . . .”—These were
Utkir Umarov and Marat Sagimbayev, whose joint interview appears later on in
this chapter.
Sex ratio of the “total population”: 2.18 males per female—CIA factbook,
2016–17, p. 782 (2015 figure).
Remark of The Statesman’s Yearbook—“Males constituted 85% of the economically active labour force in 2005 (one of the highest percentages of any country
in the world)” (p. 1234). And for what it is worth (loc. cit.): “The United Arab
Emirates had 19,000 people living in slavery according to the Walk Free Foundation’s 2013 Global Slavery Index.”
U.A.E.’s “collapsing real estate prices” and damage from the international banking crisis—CIA factbook, loc. cit.
Footnote: “A refinery is essentially a group of manufacturing plants . . .”—
McGraw-Hill Encyclopedia of Science & Technology, 11th ed. (New York: McGraw-
Hill, 2012), vol. 13 (“Par” to “Plan”), p. 279 (“petroleum processing and refining”).
Entry for GULFAB Gulf Prefab Houses Factory LLC—Abu Dhabi yellow
pages, 2016, p. 112.
Footnote on air pollution in Ruwais—Environment Agency Abu Dhabi, Air
Quality Report Jul–Sep 2016, dowloaded for WTV by Jordan Rothacker, June
2017, from www.ead.ae, pages unnumbered. “This report establishes the Air
Quality Index (AQI) to evaluate air pollution. EAD simplifies the Ambient Air
Quality State by calculating the AQI Range based on Air Quality National Standards, for the major five parameters[:] Particle matter, Ground level ozone, Sulfur dioxide, Nitrogen dioxide and Carbon monoxide . . . AQI = Pollution
concentration Air Quality Standard . . . Note that the compliant category means
AQI values below 100 which [are] normally expected to be [good or] satisfactory.
The tables below display Air Quality Index according to US EPA AQI classifications, and National Ambient Air Quality Standards for UAE.” Details for Ruwais follow: PM‑10: 7 good days, 42 moderate days, 23 days “unhealthy for
S[pecial] G[roups],” 9 days unhealthy, 4 very unhealthy, 5 hazardous; daily maximum, 818 micrograms per cubic meter; federal limit 150. Ozone: 0 good,
29 moderate, 59 unhealthy for SG, 2 unhealthy, 0 very unhealthy, 0 hazardous;
8‑hour average maximum, 201 micrograms per cubic meter; federal limit 120.
Sulfur dioxide: 89 compliant. Nitrogen dioxide: 90 good; daily maximum,
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50 micrograms per cubic meter; federal limit 150, so for once it was under the
limit. Carbon monoxide: 78 good, 12 moderate days; 8‑hour average maximum:
8.3 micrograms per cubic meter [again, Ruwais showed the highest concentrations]; federal limit 10.
Same footnote: Information on sulfurous natural gas—USEIA: UAE, 2017, p. 6.
Iwahar: “for each month . . . he took home 1,989 . . .”—If his monthly salary was
[1,320 + 250 = 1,570 AED], and a month was 30 days, then 1 day’s wages would
be [1,570 / 30 = 52.3 AED], in which case a day’s double salary would be 104.66
AED. Assuming four Fridays in a month, we get [104.66 × 4 = 418.64 AED].
Then a full month’s pay would be [418.64 + 1,570 = 1,988.64 AED], which I call
1,989 AED, which would be U.S. $552.41.
Footnote: “Oil companies in North Dakota . . .”—Sierra Club leaflet, ca.
2013–15.
Same footnote: Testimony of Ecuadorean farmer—Index on Censorship, vol. 25,
no. 4, August 1997 (issue 177), p. 175 (Emily Walmsley: “Colonos’ complaint”:
interview with José Arnaldo Parra Comacho, “on the outskirts of Lago Agrio,”
in the Amazon jungle).

A Comparison to Cameroon
“The average salary of all these men”—(1,300 [Saqib] + 1,000 [Mahiveer] +
[0 for Sahabudin since his salary figure looked erroneous to me and so was not
counted] + 600 [Kamal] + 900 [Kumar] + 1,989 [Iwahar]) = 5,789, which
divided by 5 = 1,157.8 AED, or (at the exchange rate of 3.6), U.S. $321.611.
A year’s pay would then be 13,893.6 AED, or $3,859.33.
Per capita GDP of U.A.E. (2014): $66,300—CIA factbook, 2 016–17, p. 782.
Gilbert from Cameroon—Interviewed in Abu Dhabi, October 19, 2016.
Information on MCT International D
 ubai—“Dubai Oil Companies Directory /
List of Oil Companies in Dubai,” loc. cit., pp. 1 –2.
Per Capita Gross Domestic Products and Unemployment Rates of Some U.A.E.
Guest Worker Countries—Information from CIA factbook, 2016–17: Cameroon: GDP (2014) and unemployment (2001), p. 140; India: GDP and unemployment (2014), pp. 3 45–46; Kazakhstan: GDP and unemployment (2014), p. 394;
Kyrgyzstan: GDP (2014) and unemployment (2013), pp. 418–19; Pakistan: GDP
and unemployment (2014), p. 567; Philippines: GDP and unemployment (2014),
p. 590; U.A.E.: GDP (2014) and unemployment (2001), p. 783; U.S.A.: GDP
and unemployment (2014), p. 792.
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Spoons and Chopsticks
Footnote: Colors of the U.A.E. flag, and the meaning of the black stripe—CIA
factbook, 2016–17.
Mr. Marat Sagimbayev and Mr. Utkir Umarov—Interviewed in my room at the
Dhafra, October 16, 2016.
Polygon nuclear tests: “the equivalent of one Hiroshima for every i nhabitant . . .”
+ cancers @ 3× the national a verage—Bradley Mayhew, Richard Plunkett and
Simon Richmond, Central Asia, 2nd ed. (Singapore: Lonely Planet, 2000),
p. 242.
Footnote on radiocontamination in K
 azakhstan—[Russel Edge, Division of Radiation, Transport and Waste Safety], International Atomic Energy Agency
[IAEA], “Assessment and Proposals for Uranium Production Legacy Sites in
Central Asia: An International Approach” (“drafted” 2009–2010), no web address provided, downloaded for WTV by Jordan Rothacker, June 2017. [Henceforth cited: IAEA, 2009–2010.] Pages 24, 35, 39.
 ailuu-Suu—Or, as my ignorant ears heard it, “Mylasor.” But the spelling has
M
been verified by Jordan Rothacker, who reports that this place was indeed known
for radiocontamination. The Central Asia guide spells it “Mayluu-Suu,” and describes it as one of the “secret mining towns” (p. 338).
Footnote on Mailuu-Suu—Blacksmith Institute press release, downloaded
on June 23, 2017, from http:// w ww.blacksmithinstitute.org/ t he-2 006-
top -ten‑of‑worst-polluted-places.html for WTV by Jordan Rothacker; and
IAEA, 2009–2010, pp. 49, 54. For more details, see an article in The Guardian,
Monday, August 3, 2015, 02.00 EDT, David Trilling, “ ‘Everyone associates
the dumps with death’: the Kyrgyz town built on nuclear waste”; at https://www
.theguard i an.com/ world/ 2 015/ a ug/ 03/ k yrgyzstan-nuclear-w aste-health
-pollution.
Footnote: “Kirgizya ranks first in Central A
 sia . . .”—Britannica, 15th ed.,
vol. 10 (JACKSON to LIVESTOCK), p. 489 (“Kirgiz Soviet Socialist Republic”).

About Batteries and Fuel Cells
Epigraph: “. . . Pour into the water . . .”—The Papers of Thomas A. Edison, vol. 8:
New Beginnings, January 1885–December 1887, ed. Paul B. Israel et al. (New York:
Rutgers, The State University / Baltimore: Johns Hopkins University Press,
2015), p. 302 (to Theodore Miller and John Miller, New York, Dec. 24, 1885).
“providing a direct means for energy utilization . . .”—Jacqueline I. Kroschwitz, ed.,
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Kirk-Othmer Concise Encyclopedia of Chemical Technology, 4th ed. (New York:
John Wiley & Sons / A Wiley-Interscience Publication, 1999), p. 217 (“batteries”). [This source henceforth cited: “Kroschwitz, 1999.”]
Comparative Battery Energy Densities
Original values [except for Pu-239], converted from each 1 Wh/kg by multi
plying × [3.413 BTUs / Wh] × [1 kg / 2.2046 lbs] = 1.548 BTUs/lb: lead
acid, 30–50 Wh/kg = 46.44–77.40 BTUs/lb; NiCd, 45–80 Wh/kg =
69.66–123.84 BTUs/lb; NiMH 60–120 Wh/kg = 92.88–185.76 BTUs/lb;
reusable alkaline; 80 (initial) Wh/kg = 123.84 BTUs/lb; Li-ion, polymer,
100–130 Wh/kg = 154.80–201.24 BTUs/lb; Li-ion, 110–160 Wh/kg =
170.28–247.78 BTUs/lb.
HHV of pure carbon—Baumeister and Marks, p. 9-189 (Etheridge): “9.2 million
times more energy” than from “a pound of pure carbon.” [See I:213, table of
Calorific Efficiencies, header 152.]
Energy density of Pu-239 (in this case, its self-heating value)—See I:236, which
has already been cited: Kroschwitz and Howe-Grant, vol. 19 (“pigments to powders, handling”), pp. 408, 417 (entry on plutonium and plutonium compounds).
The figure given was 1.824 +/− 0.18 BTUs per second. Accordingly, I calculated
this isotope’s 50-year as follows: Pu-239 @ 1.8 BTUs/g/sec [from I:246] for 50
years [since the lifetime of the Voyager probes, loc. cit., was > 53 years] = × 60 ×
60 × 24 × 365 × 50 × 453.39 [gramweight of 1 lb] = 128,739,728,160 BTUs. A
half-century is so trivial a period in comparison to the 24,100-year half-life of
Pu-239 that I could approximate the 50-year energy density of that substance
with simple multiplication.

About Batteries and Fuel Cells (continued)
Calculation of American solar energy collection per square foot per day—In
“About Solar Energy” [I:168] we were informed by Dr. Canek Fuentes-Hernandez:
“In the US, in 2000 . . . about 250 000 km2 [no superscript] [were] covered by
urban developments. If . . . only half [this] area . . . were covered with 17% efficient photovoltaic cells[, t]his would supply about 106 TWh/day.” If 1/2 ×
[250,000 sq km] = 125,000 sq km = 106 Twh/day, then: 125,000 sq km × [1,000
sq m / 1 sq km] × [1 sq ft / 0.092903 sq m] = 1,345,489,381.4 sq ft = [106 TWh
per day × [3,413,000,000,000 BTUs/ TWh] = 361,778,000,000,000 BTUs/day.
Dividing both sides of the equals sign by 1,345,489,381.4 yields: 1 sq ft = 268,882.09
BTUs per day.
Photovoltaic cells: “19 times more than that pound of carbon’s one-time best.”—
[268,882.09 / 14,000] = 19.2.
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“a chemical engineering expert at Purdue Polytechnic Institute”—J. Eric Dietz,
PhD [in chemical engineering], PE Professor, Purdue Polytechnic Institute; director in Purdue’s Discovery Park.
Information on fuel cells in paragraph containing “as of 2009”—Argonne National Laboratory [U.S. Department of Energy], Transportation Technology
R & D Center, “Just the Basics,” downloaded from www.transportation.anl.gov
by Jordan Rothacker for WTV, August 2017.
E-mails between Jordan Rothacker and the U.S. DOE [in the person of Schiltz,
Benjamin E.], July 28–August 2, 2017; downloaded for WTV.
“A remarkable and valuable device . . .”—G. J. Young, President, Surface Processes Research and Development Corporation, Dallas, Pennsylvania, ed., Fuel
Cells, vol. I (New York: Reinhold Publishing Corp., 1961 repr. of 1960 ed.), p. 6.
“Waste of material” + “the electromotive force . . .” + “a convenient means . . .”—
Britannica, 11th ed., vol. III, Austria Lower to Bisectrix, pp. 532, 533 (“battery”).
“A hydrogen-oxygen fuel cell system . . .” + associated footnote—G. J. Young, vol.
II (New York: Reinhold Publishing Corp., 1963), pp. 3–4 (intro., referencing the
year 1961).
Same footnote: “over-all efficiencies exceeding 40 percent . . .”—Same work, vol.
I, p. 3 (H. A. Liebhafsky and D. L. Douglas, “Introduction”).
Hydrogen-fuel-celled vehicles in Germany—The New York Times, Wednesday,
July 5, 2017, pp. B1–2 (Stanley Reed, “A Bet on Hydrogen Cars”).
“From 40–60% based on the lower heating value of the fuel . . .”—Kroschwitz,
1999, p. 952 (“fuel cells”).
“From the economic standpoint . . .” + “It is not adequate simply to obtain current . . .” + “. . . a saturated hydrocarbon, in particular, ethane . . .”—vol. II, pp.
182, 189 (C. E. Heath and C. H. Worsham, Esso Research and Engineering
Company, “The Electrochemical Oxidation of Hydrocarbons in a Fuel Cell”).
The methane fuel power pack—vol. II, p. 50 (C. G. von Friedersdoff, Institute of
Gas Technology, “An Outline of the Economics of a Domestic Fuel Cell System”): “A methane fuel power pack would be an attractive domestic application
if the savings in fuel cost of natural gas over purchased electricity were sufficient
to pay out the investment within a reasonable time . . .”
“In the simplest fuel cell . . .” + “Only a fuel carbonaceous in part . . .”—vol. I, pp.
1–2, 3 (H. A. Liebhafsky and D. L. Douglas, “Introduction”).
“Fuel cells operating on pure H2 and O2 . . .”—Kroschwitz, 1999, loc. cit. (“fuel
cells”).
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“In reality, degradation or malfunction of components . . .” + “high initial cost
and short operational lifetime”—loc. cit.

H A PPI LY E V E R A F T E R
“Companies to develop floating r eactors . . .”—The Japan Times, Saturday, January 16, 2016, p. 4 (unattrib., headline as given in text).

A N D SO, A N D T H E N
Epigraph: “Fear of global warming . . .”—Heartland Institute FAQ, August 2016.

Last Days of the Assyrians
Epigraph: “Opinions are spread a broad . . .”—Goethe, p. 95 (no. 704, from Wilhelm Meister’s Journeyman Years).
“There will be no end to time . . .”—Robert Maynard Hutchins, ed., Great Books
of the Western World, vol. 8: The Works of Aristotle: I (Chicago: Encyclopaedia
Britannica, Inc., 1971 repr. of 1952 ed.), p. 459 (Meteorology, trans E. W. Webster, Book I, 353a.15–20).
“life . . . demands a security g uarantee . . .”—Eiseley, vol. 1, p. 446 (“The Lost
Notebooks,” entry for July 23, 1957).
“Between 1750 and 2011, they grew 26% more acidic”—IPCC, 2013, p. 12:
“Ocean acidification is quantified by decreases in pH. The pH of ocean surface
water has decreased by 0.1 since the beginning of the industrial era (high confidence), corresponding to a 26% increase in hydrogen ion concentration.”
“Amazing as was their intelligence . . .”—R. de Rohan Barondes, Garden of the
Gods: Mesopotamia, 5,000 B.C. (Boston: The Christopher Publishing House,
1957), p. 21. Of Assyria he also wrote (p. 22): “She created nothing; she existed
simply to destroy; and when she ceased to destroy she was herself destroyed.”
“If one can imagine a man with no small amount of l earning . . .”—Ibid., p. 22.
Footnote: “In countries where there is greater reliance . . .”—Greenhouse Gas
Inventory Mexico, 1990–2002, p. 66. Cf. p. 64: “According to the figures reported by the IEA for 2003, Mexico occupies 12th place globally as regards CO2
emissions from the burning of fossil fuels, with a total of 374.25 million tonnes
of CO2 or 1.5% of global emissions.” Cf. Eiseley, vol. 1, p. 207 (The Firmament of
Time, 1960): “The western scientific achievement, great though it is, has not
concerned itself enough with the creation of better human beings, nor with
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s elf-discipline. It has concentrated instead on things, and assumed that the good
life would follow.”
“There is no peace and no rest . . .”—Conrad, p. 366.
“Capitalism in Bangladesh . . .”—Pegu, p. 10.
“Not only for the development of the human b ody . . .”—Traven, The Kidnapped
Saint, p. 43 (“The Cart Wheel”).
“The consumption of sulfuric acid is an index . . .”—Metcalfe, Williams and
Castka, p. 258.
“As one of the most attractively valued s ectors . . .”—The Putnam Fund for
Growth and Income, semiannual report, April 30, 2015 p. 8 (Robert D. Ewing,
“Interview with your fund’s portfolio manager”). “Energy” seems to mean “fossil
fuels.”
“To most of the world success is never bad . . .”—Steinbeck, The Winter of Our
Discontent, p. 187.
Accidents and the Bottom Line
“The immediate cause of the Macondo well blowout . . .” + “The focus on controlling c osts . . .”—National Commission on the BP Deepwater Horizon Oil
Spill and Offshore Drilling, Report to the President: Deep Water: The Gulf Oil
Disaster and the Future of Offshore Drilling (Washington, D.C.: U.S. Government Printing Office, January 2011), pp. vii, 291. Loc. cit., p. 225: “From 2004
to 2009, fatalities in the offshore oil and gas industry were more than four times
higher per person-hours worked in U.S. waters than in European waters, even
though many of the same companies work in both venues.”
Tim Bailey: “This . . . confirms i nformation . . .”—Already quoted in coal chapter, but for convenience I cite it again: Charleston Gazette, Friday, November 14,
2014, p. 7A (cont’d from 1A: Kate White, “Late miner’s sister: ‘Thank God, it
has finally happened’ ”).
Mr. M.Y.: “The major p roblem . . . for T
 epco . . .”—Already quoted and cited in
nuclear chapter; Kawauchi interview of February 2014.

Last Days of the Assyrians (continued)
Footnote: “Beginning in 2008, Entergy management o fficials . . .”—Beyond
Nuclear, pp. 23–25, 33.
“As a man’s real power g rows . . .”—Ursula K. Le Guin, A Wizard of Earthsea
(New York: Bantam Books, 1975 repr. of 1968 ed.), p. 71.
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The socialist realist: “He went to see Artem down at the engine sheds . . .”—
Nikolai Ostrovsky, How the Steel Was Tempered: A Novel in Two Parts, trans.
R. Prokofieva (Moscow: Progress Publishers, 1979?; orig. Russian wr. 1930–34),
p. 341.
“Capitalism must maximize profit . . .”—Roberto et al., p. 21.
“A saving of millions of kilowatt hours or gigaJoules is only c ommunicable . . .”—
K roschwitz and Howe-Grant, vol. 12 (“Fuel Resources” to “Heat Stabilizers”),
p. 440 (“energy management”).
“By 2012, more than 365 billion tons of carbon had been e mitted . . .”—Oreskes
and Conway, pp. 18–19.
 ootnote—“Many of the problems that occurred once the spill was deF
tected . . .”—Whelton blog, 2016, p. 32.
Global carbon emissions, ca. 2016: “not quite 33 billion tons a year”—The Statesman’s Yearbook, p. xxi (“Key World Facts”), stated as 32.2 billion tonnes
(× 1.023 = 32.9406 billion good old American short tons).
“Does Jones think h
 uman-caused climate change is r eal? . . .”—Sacramento News
and Review, vol. 28, issue 29, Thursday, November 3, 2016, p. 17 (Scott Thomas
Anderson, “Badge of Mystery: Charismatic candidate or embattled lawman—
who is the real Sheriff Scott Jones?”).
“When the Prime Lilly, a massive cargo ship . . .”—Charleston Gazette, Monday,
July 28, 2014, p. 3A (“Mining,” cont’d from p. 1A). The ship’s name was neither
italicized nor q uote-marked in the original.
Great Britain’s shell game—This shell game brought about “rapid divergence between the UK’s emissions as reported to the United Nations Framework Convention on Climate Change (production-based) and those from consumption
since 1990: the UK’s c onsumption-based emissions are now more than 30 per
cent greater than reported production-based figures. This difference is entirely
due to the offshore materials p roduction . . . Thus, any reported gain in UK material efficiency, measured by the economic ratio, would disguise the true worsening of the UK’s physical material e fficiency . . . This phenomenon is not limited
to the UK, [as is seen from] . . . the balance of trade of CO2 for 11 countries,
strongly re‑inforcing the conclusion that production-based figures are a poor indicator of a nation’s environmental impacts.”
Another shell game, from Greenhouse Gas Inventory Japan, 2015. First, consider
p. iii: “The target given to Japan for the first commitment period (five years from
2008 to 2012) was to reduce average emissions of greenhouse gases by six percent
from the base y ear . . . With a fi
 ve-year commitment period average of 8.4% below
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the base year emissions (including removals from forests etc and Kyoto mechanism credits), Japan has achieved its emission reduction target.” Meanwhile,
p. E.S.2 reports: “Total GHGs emissions in FY2013 (excluding LULUCF3)
were 1,408 million tonnes (in CO2 eq.). They increased by 10.8% compared to
the emissions in FY1990 (excluding LULUCF).”
“The commitment to past e missions . . .”—IPCC, 2013, p. 105.
“Our local ecology, our seasonal t raditions . . .”—Amy Seidl, Early Spring: An
Ecologist and Her Children Wake to a Warming World (Boston: Beacon Press,
2009), p. 157.
American Electric Power shutters some p lants—Herald-Dispatch, Monday,
April 6, 2015, p. 2A (AP, “AEP prepares to close 6 coal-fired plants: Closing to
affect 4 states including W. Va. and Ohio”).
Mr. Kawama Tatsuhiko—Previously cited interview in Iwaki, February 2014.
“The relatively low share . . . from energy industries in France . . .”—EU greenhouse report, 2014, p. 133.
David Kennedy: “My little town is dying . . .”—Charleston Gazette, Monday,
June 9, 2014, p. 7A (Adam Beam and Jonathan Mattise, “Even under attack, coal
maintains its political muscle”).
The man from Local 154, the rally and the three state l eaders—Herald-Dispatch,
Thursday, July 31, 2014, p. 1A (Joe Mandak, “Coal interests from three states
rally before hearings”).
The request of Wyoming Gov. Matt Mead—Huntington Dispatch, April 28,
2013 (Ben Neary, AP, “Wyoming gov.: Don’t look at global effects of coal”).
The two headlines about Mr. Abe—The Japan Times, Saturday, March 16, 2013,
p. 1 (unattributed, “6 of 8 panelists who voted to phase out atomic power by
2030s axed: Abe purges energy board of antinuclear experts”), and Thursday,
May 30, 2013, p. 1 (Reiji Yoshida, “India closer to getting technology: Abe,
Singh ink statement on nuclear deal”).
The tale of Build‑Up—The Japan Times, Wednesday, July 25, 2012, p. 1 (unattrib., “Lead used to show less radiation: Probe targets ploy to shield dosimeters”).
The peons who toiled at No. 1—Mr. Kawama claimed that “most of the crimes
are committed by decontamination workers: violent acts, driving under the influence, and so on; I take it that they must be under some kind of stress from
work.”
“Much of the material collected here is obscene”—Alexievich, p. ix (translator’s
preface by Keith Gessen).
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NRC’s rules of containment vents, etc.—Lochbaum et al., pp. 2 50–51. The “Mitigation Strategies Order” (March 12, 2012) was slightly less vague. It “requir[ed]
all U.S. nuclear power plants to implement strategies that will allow them to
cope without their permanent electrical power sources for an indefinite amount
of time These strategies must keep the reactor core and spent fuel cool, as well as
protect the thick concrete containment buildings that surround each reactor.
The mitigation strategies are expected to use a combination of currently installed
equipment (e.g., steam-powered pumps), additional portable equipment that is
stored on‑site, and equipment that can be flown in or trucked in from support
centers” (NRC: Mitigation Strategies, 2016).
“The NRC considered revising its regulations . . .”—United States Nuclear Regulatory Commission, “NRC: Hardened Vents and Filtration (for Boiling Water
Reactors with Mark I and Mark II containment designs),” October 3, 2016
[2‑page PDF] (downloaded for WTB by Jordan Rothacker, September or October
2016, from http://w ww.nrc.gov/reactors/operating/ops-e xperience/japan
-dashboard/hardened-vents.html). “For plant-specific documents, visit our
Plant-Specific Japan Lessons-Learned Activities page.”
Footnote: The NRC’s r esponse—In the interest of fairness I would like to give the
NRC its full say. Here is the entire e‑mail (sent to Jordan Rothacker on Wednesday, Sep 28, 2016 at 7:46 a.m., from Mr. Scott Burnell, public affairs officer):
Hello Mr. Rothacker and Mr. Vollmann;
In the years following the Fukushima nuclear accident, the NRC carefully
examined the available evidence with detailed analyses. The agency used
these analyses to determine appropriate actions for enhancing the already
acceptable safety of U.S. nuclear power plants. All U.S. nuclear power
plants have complied with the NRC’s order to ensure they can keep the
reactor core and spent fuel pool cool, along with protecting the structure that
provides the final barrier to radioactive material reaching the environment.
The plants have put in place additional resources and most, if not all, of a
suite of additional procedures to reduce the already very low possibility of an
accident releasing radioactive material into the environment. The plants are
also considering their recently reanalyzed seismic and flooding hazards to
ensure the additional resources and procedures remain available.
http://www.nrc.gov/reactors/operating/opsexperience/japandashboard
/mitigationstrategies.html
[For brevity I have omitted the text of both links referenced.—W TV]
The U.S. nuclear power plants with designs similar to those at Fukushima
Dai-Ichi are also complying with the NRC’s order to enhance or install

9780525558491_Carbon_SN.indd

150

4/5/18 2:57 AM

8

S o u r c e s  f o r p a g e 5 9 1

151

systems to vent their containment structures. The vents will help the reactor’s
safety systems prevent damage to the nuclear fuel. If damage occurs the vents
will maintain the containment’s ability to protect the environment from
any radioactive material that might escape the reactor. The NRC’s analysis
supporting the venting requirements also examined the potential for adding
an engineered filter to the vent path. This work took into account the
experience of the agency’s counterparts overseas. The analysis concluded the
potential benefit fell short of justifying inclusion of an engineered filter
requirement. The existing vent order requirements, however, include
additional measures to protect containment. These measures would
effectively filter the vast majority of radioactive material before it would
travel through the vent.
http://www.nrc.gov/reactors/operating/opsexperience/japandashboard
/hardenedvents.html
In short, the NRC certainly imposes well-defined safety limits on U.S.
reactors, without prescribing a single solution for complying with the limits.
The reactor owners must then prove to the NRC’s satisfaction that their
methods will meet those safety limits. To use the car speed limit analogy, the
nuclear power plants must show their brakes will prevent the reactor from
exceeding the limit, or that their engine (reactor) cannot exceed the limit, or
that another set of systems will keep the reactor under the limit.
Please let me know if you have additional questions. Thank you.
“The actions of the West Virginia legislature following the MCHM spill were
worse”—The following anecdote makes for a pleasant comparison: In March
2013, somebody Japanese discovered, spread over half a kilometer along a river
that feeds into Lake Biwa, bags full of wood chips—300 tons of them. The Takashima municipal government assured locals that these chips “were part of a
road-paving project . . . there was nothing to worry about.” When an organization in Kyoto measured the spot, the level turned out to be 12,000 becquerels per
kilo. (The contaminant was c esium-137, as usual, so it must have come from Plant
No. 1.) According to the prefecture, the chips read merely 3,000 becquerels per
kilo, or possibly 3,900—an insignificant difference, since any flotsam under
8,000 becquerels could be “treated as industrial waste not subject t o . . . special
handling.” [A year later, an issue of the Yomiuri Shimbun concluded that 30% of
tested agricultural reservoirs in Fukushima Prefecture “have over 8,000 Bq /kg
of cesium in the mud.”] In the end, criminal complaints were filed against the
owner of a construction firm, along with a certain “executive with a consulting
firm in Tokyo,” and these two defendants’ go‑between. Then what? I never heard
how it came out. What does this leave us thinking about the Takashima municipal government, not to mention nuclear power itself? The incident at Lake

2:57 AM

9780525558491_Carbon_SN.indd

151

4/5/18 2:57 AM

S o u r c e s  f o r p a g e s  5 9 1 – 5 9 3

152

Biwa was, one might say, irrelevant to the theoretical safety of nuclear power. But
we were condemned to realities, and the fact was that two years after the catastrophe, nuclear materials continued to endanger the Japanese public. But at least
nobody exempted from oversight any future dumping of radioactive waste.
“We . . . admit to being energy o ptimists . . .”—Singer, p. 43.
Statistics on Japanese, American and world reactors, 2016—Olivier et al., pp. 56, 55.
Chinese figure on same—BP Statistical Review, 2017, pp. 43, 7.
Regional use of coal, oil and natural gas—Ibid., p. 10.
Efficiencies of Thomas Edison’s light bulb and Mazda lamp—See I:579 (definition of a lumen).
“an almost 35‑fold improvement”—To be precise, 52 divided by 1.5 = 34.67.
“From 1986 to 1992, improvements in engine design lowered ‘global airplane
transport’ emissions per unit volume of fuel by 16%”—Greenhouse Gas Inventory
Germany, 1990–2007, p. 158: “Unburned hydrocarbons, along with carbon
monoxide, are among the most important products resulting from incomplete
combustion of [aircraft] kerosene. They are emitted primarily at low load levels.
As engine efficiencies have improved, [which] . . . has involved increases in
combustion-chamber temperatures and pressures, the specific emission factor for
unburned hydrocarbons has decreased. For example, the E[mission] F[actor]
(H[ydro]C[arbons]) for global airline transports in 1986, for all flight phases, is
given as 1.34 g [of GHG]/kg [combusted fuel], while that for 1989 is 1.25 g/kg
and that for 1992 is 1.12 g/kg (DLR, 1999).” Hence (1 − [1.12 / 1.34]) × 100%
= 16.42%.
Information on Bainitic steels—Resources, Conservation and Recycling, 2011,
p. 372: “Bainitic s teels . . . can have strengths up to 2500 MPa compared to conventional steel around 700 MPa,” and 2,500 / 700 = 3.57; hence my statement that
Bainitic steels’ strengths were up to 3.6 times stronger than those of ordinary steels.
“energy efficiency should be the first energy s ource . . .”—EUROPEAN COMMISSION. “REPORT FROM THE COMMISSION TO THE EUROPEAN
PARLIAMENT AND THE COUNCIL. 2016 assessment of the progress
made by Member States in 2014 towards the national energy efficiency targets
for 2020 and towards the implementation of the Energy Efficiency Directive
2012/27/EU as required by Article 24 (3) of the Energy Efficiency Directive
2012/27/EU Brussels, 1.2.2017 COM(2017) 56 final” (Brussels, 1.2.2017
COM(2017) 56 final). No web address provided. Downloaded for WTV by Jordan Rothacker, February 2017. Page 11. [For more details, cf. European Commission, COMMISSION STAFF WORKING DOCUMENT, Accompanying
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the document REPORT FROM THE COMMISSION TO THE EUROPEAN
PARLIAMENT AND THE COUNCIL: Assessment of the progress made by
Member States towards the national energy efficiency targets for 2020 and towards
the implementation of the Energy Efficiency Directive 2012/27/EU as required by
Article 24 (3) of Energy Efficiency Directive 2012/27/EU {COM(2015) 574 final}
(Brussels, 18.11.2015).]
“The number of people in the world with basic needs still u nmet . . .”—Gutowski
et al., Annu. Rev. Environ. Resour., 2013, pp. 89–90, 92.
“With great cunning and luck we might approach 80% efficiency in making the
‘big five,’ which would reduce their energy inputs by 37%”—Gutowski et al.,
Phil. Trans. R. Soc. A 2013 371, 20120003, pp. 6 –7: “The major e nergy-intensive
steps for the top five materials are already in the vicinity of 60 per cent efficient
(relative to their thermodynamic l imits) . . . If we make the fairly aggressive assumption that these can be further improved to within half the remaining distance to the theoretical limit (approx. 80% efficient), then we estimate an
additional overall reduction in total energy r equirements . . . of about 19 per cent,
for a total of 37 per cent when c ombining . . . s trategies . . . [B]reakthrough
technologies . . . include increased direct carbon injection in blast furnaces, direct smelting of iron ore using coal, black liquor gasification for paper, inert anodes for aluminium and other c utting-edge technologies, some of which may not
have been discovered yet.”
Production of crude, 1980 and 2 103—U.S. Statistical Abstract, 2015, p. 897
(Table 1394: “World Daily Crude Oil Production by Major Producing Country:
1980 to 2013”). World total [in thousands of barrels per day]: 1980: 59,558;
2013: 76,054—a 28% increase.
Footnote: “rising Third World demand might cause global production of the ‘big
five’ to double, while absolute energy inputs must fall by half in order to hold the
line against climate change”—Gutowski et al., Annu. Rev. Environ. Resour.,
2013, p. 92: “The Intergovernmental Panel on Climate Change recommends a
minimum reduction in carbon emissions by half by the year 2050. If we make
the reasonable assumption that the materials sector will see a doubling in demand by that time, then the carbon intensity of the materials sector must be
reduced by 75%. Clearly, this magnitude of improvement cannot be met through
efficiency improvements alone.”
Same footnote: “we have looked at the possibility of reducing the energy intensity of material production by 75 per c ent . . .”—Gutowski et al., Phil. Trans. R.
Soc. A 2013 371, 20120003, p. 11.
“Regarding the question ‘If the whole world . . .” “—E‑mail from Dr. Canek
Fuentes-Hernandez to Jordan Rothacker, Monday, July 3, 2017, at 11:48 a.m.
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“TRUMP ABANDONING GLOBAL CLIMATE ACCORD”—The New
York Times, Friday, June 2, 2017, p. A1 (Michael D. Shear).
The Centers for Disease Control’s non-invitation to look at specific questions in
eastern Kentucky—Herald-Dispatch, Wednesday, August 6, 2014, p. 3C (Bruce
Schreiner, “Mining method listed as concern at health forum”).
Footnote: “The Interior Department has ordered a halt . . .”—The New York
Times, Tuesday, August 22, 2017, p. A12 (Lisa Friedman with Brad Plumer,
“U.S. Agency Halts Study of Health Near Mining”).
Releasing about four pounds of carbon dioxide while burning 17,000 BTUs—
For carbon dioxide figure (about a pound per mile), see “About Internal Combustion Engines,” text p. 422. Re: the approximately 17,000 BTUs: Plugging in
from the table of Calorific Efficiencies [I:215, header 226, round approximation
from 3 vals. given] and using the density of gasoline on I:582, I calculate as follows: 4 mi × [1 gal / 30 mi] × [6.152 lbs / gal] × 21,000 BTUs / lb] = 17,225.60
BTUs.
“improving a kilogram of water into ice in one second cost 431.37 BTUs”—The
energy needed to produce a kilogram of ice in one second was calculated [in Allain article, 2014, p. 3 of 5] at 4.55 × 105 watts [= 455,000 watts]. Since 1 watt =
1 joule / sec = 0.000948067 BTUs, then 455,000 watts = 431.37 BTUs.
Power consumption of blender—Rated at 750 watts; calculated at 750 W ×
[1 W / 0.000948067 BTUs per second] × 60 sec = 42.66 BTUs per min. [See
the table of Comparative Power Requirements on I:70, header 19.] Multiplied by
5 min, this usage would be 213.31 BTUs.
Footnote: “One could get used to catastrophe . . .”—Béla Zombory-Moldován,
pp. 24–25.

Rhonda Reed
Epigraph: “Death, ere thou hast slain another . . .”—Alastair Fowler, The New
Oxford Book of Seventeenth Century Verse (New York: Oxford University Press,
1991), p. 253 (William Browne of Tavistock, 1623 [“Epitaph for Marie, Countess of Pembroke”]).
Description of A
 izu-Wakamatsu—From a visit on October 24, 2014.
Rhonda Reed—Interviewed on June 24, 2014.

The Eternal Carboniferous
Epigraph: “Brownouts, blackouts and electric rationing reversed the ‘safety above
all’ r esponse . . .”—Wylie, pp. 1 19–20. Since the text does not focus specifically
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on carbon emissions, I must do the discreet thing, and tuck in another morsel of
it here as a tidbit for c itation-trawlers: “Thus the air became fouler, the dust it
bore loaded with more dire particles, the water on the land grew more putrid and
poisoned like the waters beneath it, and the sea drank in an ever less assimilable
load of lethal garbage while the dry land accumulated an ever heavier burden of
biocidal agents. The people in great majorities prevailed and the industries serving them stimulated their senseless c hoices . . .”
“I had to learn the hard w
 ay . . .”—Leopold, p. 876 (original introduction to
A Sand County Almanac).
“The hope of the f uture . . .”—Ibid., p. 316 (“Game Management,” 1933).
“If we were indeed always . . .”—Thoreau, A Week . . . , p. 412 (Walden, 1854).
Canadian carbon-dioxide-equivalent emissions, 1990–2008—Canada Yearbook
2011, pp. 1 72–73 (Table 12.1, “Greenhouse gas (GHG) emissions, by source, 1990
and 2008”), all in carbon dioxide equivalents. Statistics from 1990: carbon dioxide, 456,000 kilotons; methane, 74,000 [at the old faulty GWP of 21, so I have
multiplied by 86/21 to obtain 303,048]; nitrous oxide, 50,000. Statistics from
2008: carbon dioxide, 547,000; methane, 99,000 [× 86/21 = 405,430]; nitrous
oxide, 52,000. The 2008 total divided by the 1990 total is 1.2415.
“Household energy use grows in proportion to disposable income . . .”—Resources,
Conservation and Recycling, 2011, p. 376.
The Pakistani driver who picked me up in Dubai’s “Internet City”—Interviewed
October 23, 2016. He was the one whose friend had worked on an offshore oil
rig at 1,800 dirhams a month; see text p. 517.
“In 1 875 . . . Americans burned the most fuelwood ever”—Information from
Baumeister and Marks, p. 9‑6 (Eugene Ayres, “Sources of Energy”).
The words of Lavoisier—Robert Maynard Hutchins, ed.‑in‑chief, Great Books of
the Western World, vol. 45: Lavoisier, Fourier, Faraday (Chicago: Encyclopaedia
Britannica, Inc., 1975 repr. of 1952 ed.), p. 2 (Antoine Laurent Lavoisier, Elements of Chemistry, 1789, trans. Robert Kerr).
“Mass extinctions typically involve runaway greenhouse w
 arming . . .”—Ward,
p. 3199.
Dave Gillihan and the c oal-export terminal (which would be called Millennium
Bulk Terminal)—Seattle Weekly, vol. 41, no. 22, June 1–7, 2016, p. 5 (Sara Bernard, “The Last Boat to China: Of six proposed coal-export facilities in the Pacific Northwest, only one is still a live—and even that one’s debatable”).
“Calculate back from 37.6 metric tons of carbon d ioxide . . .”—[37.6 metric tons
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CO2] × [1.1023 short tons CO2 / 1 metric ton CO2] × [2,000 lbs CO2 / 1 short
ton CO2] = 82,892.96 lbs CO2. From I:201 (“Carbon Dioxide Emissions of
Common Fuels”), we see that 1 lb bituminous coal gives off 2.466 lbs CO2.
Therefore, we divide total CO2 by 2.466 to get 33,614 lbs combusted bituminous
coal. If we rate it at a moderate 12,500 BTUs per lb, then it could generate
420,179,237.6 BTUs.
“That would cover the energy bills of not quite 17 Swiss citizens”—From the
2014 Swiss entry of the table “Per Capita Power Consumption, ca. 1925 and ca.
2014” (I:64), I take 24,966,095 BTUs, which divides into 436,074,614.7 BTUs
16.83 times.
The longtime resident of Redding, California—Interviewed in a bar in May 2016.
Footnote: “Chevron . . . recognizes that the use of fossil f uels . . .”—“Climate
Change I nitiatives—Chevron.com,” accessed by Jordan Rothacker, May 2 016.
“While previous long-term droughts . . .”—IPCC, 2013, p. 1117.
“A cubic mile of rock cooled 100 F . . .”—Baumeister and Marks, p. 9‑231 (“Utilization of the Heat Energy of the Earth”). An equally delightful dream, from
Long-Term Energy Resources, pp. l xix–l xx (intro.) was of a “permanent magnetic
motor” which might generate electricity while “requiring no fuel or other energy
input except the very gradual using up of the magnets.”
Footnote: “This figure equates to 4.5 quadrillion BTUs”—Assuming 1 BTU =
1/12,500 lb of coal. Here the copy editor inserts: “On I:197 the conversion is
1 quad = 45 million short tons of coal, so wouldn’t 180 millon tons be 4 quads,
not 4.5?”—But of course all such conversions are approximate.
Same footnote: Running time of 2009-era Montréal subway system with
4.5 quadrillion B
 TUs—“One petajoule is enough to run the Montréal subway
system for a year” (ca. 2009).—Canada Yearbook 2011, p. 156. 1 PJ = 9.481 × 1011
BTUs, which goes into 4.5 × 1015 BTUs about 4,746.334 times.
Same footnote: Number of 1 997-era coma patients served by 4.5 Q‑BTUs in a
year [see I:48]—4.5 quadrillion / 2.37 billion BTUs per patient-year =
1,898,734.17 patients a year.
“The problem with renewables is that they are intermittent . . .” + the sad case of
the German solar array—Roberto et al., pp. 24, 26‑7.
“on one bright summer weekend day in 2012 . . .”—Prentiss, p. 59.
Information on s odium-cooled fast r eactors—The Japan Times, Wednesday, October 15, 2014, p. 1 (unattrib., “Sodium: the future of nuclear power or an element of doubt?”).
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Proposed reduction in driving speeds from 115 to 80 k ph—OECD, 1974, p. 81.
“A shift in speed from 65 to 55 miles per hour . . .”—D. Daryl Wyckoff and David
H. Maister, The O
 wner-Operator: Independent Trucker (Toronto: Lexington
Books/D. C. Heath and Company, 1975), p. 31.
Footnote: “the era of the independent owner-operator largely ended . . .”—Laskas,
pp. 255–56.
“the ‘extra mile’ in fuel e fficiency . . .” NASA, 2010, p. 749 (James Banke, “Advancing Propulsive Technology”).
“High levels of illumination have been f ound . . .”—American Electricians’ Handbook, 2002, p. 10.113.
Amount of carbon dioxide sequestered in Canadian forest land, 1990 and
2008—Canada Yearbook 2011, pp. 172–73 (Table 12.1, “Greenhouse gas (GHG)
emissions, by source, 1990 and 2008”).
“All these efforts might save a quad or two or even three . . .”—Meyer and Gómez-
Ibáñes, p. 148.
Footnote: According to this same report, p. 131 (Table 8.2, “Estimates of energy required per v ehicle-mile for various urban transportation modes”),
mid-1970s automobile (at 12 mpg) required a per-mile propulsion energy of
11,000 BTUs. 1 quadrillion divided by 11,000 is 90,909,090,909.0909, or about
90.9 billion. So a quad could power a single car for 90.9 billion miles, or 200
million cars (a very rough estimate of the American fleet in 1980) for 454.5454
miles.
Remarks of Tom Jones—Previously cited interview by Laura Michele Diener at
Marshall University, May 9, 2014 (here lightly edited to eliminate repetitions
and improve clarity).
Footnote: “Oil rose after stronger U.S. payroll growth . . .”—Investor’s Business
Daily, IBD Weekly, vol. 33, no. 26, week of July 11, 2016, p. B20 (Bloomberg
News, “Oil Prices Rise On Strong June Jobs Increase”).
“The Triumph of Conservation: Another American Achievement”—
Information from USDA Report 24, pp. 11, 3. Another example, evidently also
for the U.S. (Prentiss, p. 13): “Total energy use has increased by around 100
percent since 1960 . . . however . . . energy use per capita has remained approximately the same since 1960 . . . , [the increase being] predominantly due to the
approximately 75 percent increase in population.”
“India is the world’s third largest emitter of greenhouse gases . . .”—Australian
Government: India, 2015, p. 58.
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“Our future life needs electricity”—Honma, p. 260 (ad from July 31, 1996 [Tohoku Electric], translated by Mrs. Keiko Golden).

Tomioka, 2017
Epigraph: “Energy is Eternal Delight”—William Blake, The Marriage of Heaven
and Hell (New York: Oxford University Press, in assoc. with the Trianon Press,
1975), p. xiv. (“The Voice of the Devil”).
Description of T
 omioka—A fter a trip visit on January 10, 2017.
“Amid the desolation of the autumn g arden . . .”—Lady Murasaki Shikibu, The
Tale of Genji, trans. Arthur Waley (New York: Modern Library, 1960, orig. wr.
ca. 1001–20), p. 946 (“The Bridge of Dreams”).
Remarks of Dr. Ed Lyman—Interviewed by phone, January 25, 2017.
Footnote on nuclear events of June–July 2017—personal communication from
Ms. Kawai Takako, July 2017.
Footnote: “Injury by exposure to an atomic b omb . . .” + “nearly twice that of
other districts”—CCMDCABHN, 1981, pp. 105, 79.
“Call it 2.25 hours at 0.4 micros an h
 our . . .”—That is, (590.7 − 589.8 = 0.9) /
2.25.
“3.5 millis, or 3.5 times the international safe standard”—That is, based on the
International Commission on Radiological Protection (and Dr. Lyman). See the
table of Comparative Measured Radiation Levels on I:245.

What We Should Have Done
Epigraph: “By 2007, Germany had already fulfilled a large part of its
obligations . . .”—Greenhouse Gas Inventory Germany, 1990–2007, p. 44.
Epigraph: “Total U.S. emissions have increased by 7.4 p ercent . . .”—EPA, 2016,
p. ES‑4.
On the foregoing subject, the EU greenhouse report, 2014, p. 110 (2.1: “Aggregated greenhouse gas emissions”): “In 2012 total GHG emissions in the EU‑15,
without LULUCF, were 15 % (643 million tonnes CO2 equivalents) below 1990.
Emissions decreased by 0.8 % (30 million tonnes CO2 equivalents) between 2011
and 2012.”
“Instead of resolving the problems of the poor . . .”—Encyclical of Pope Francis,
2015, pp. 1 4–15 (para. 50).
Footnote: “A person who could spend and consume more . . .”—Ibid., p. 61
(para. 211).
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“For the Bearded Man In Your Life . . .”—In Touch, December 5, 2016, vol. 15,
issue 49, p. 41.
Description of Fushimi I nari-Taisha—A fter a visit in January 2017.
“A garment from a ‘fast-fashion’ chain . . .” + “the ‘heroes’ . . .”—Allwood et al.,
2013, p. 10.
“the evidence on increasing product l ifespans . . .”—Resources, Conservation and
Recycling, 2011, p. 370. This source further says, rather inspiringly (and hence
inappropriately for the darkness of Carbon Ideologies): “The desire to replace
goods might be contained if consumers had better information on durability or
if they can be involved in personalising p roduction . . . Several alternative means
to delay product replacement [include]: adding value during the product life cycle (through extended warranties for instance); avoiding purchasing through
leasing . . . ; use of products through a service provider (such as a laundrette);
shared o wnership . . . The decision to delay product replacement depends on a
shift of consumer attitudes, and the little available evidence in this area suggests
that this might happen if consumers find in products some emotional content so
their disposal represents a personal loss” (pp. 369–70). However (p. 376), our
“focus on ‘conspicuous consumption’ suggests that goods made from re‑used
material, or designed for future re‑use, may be seen as less desirable if they symbolise thrift.”
Double glazing and insulating + the house data from Saint L
 ouis—Encyclopedia
of Science and Technology, vol. 4, p. 477 (“comfort heating”).
“We could have burned fossil fuels at higher t emperatures . . .”—Greenhouse Gas
Inventory Japan, 2015, p. 3‑26: “CH4 is generated as a result of incomplete combustion, and as such, if sufficient care is taken to ensure complete combustion,
CH4 will not be generated. N2O is generated through the reaction of NO, which
is generated by combustion, with nitrogen-containing volatile components in
fuels. Consequently, the higher the nitrogen content of the fuel used, the more
likely it is that N2O will be generated. However, the reaction that produces N2O is
also dependent on temperature, with N2O more likely to be generated at lower
temperatures. More N2O will accordingly be generated by furnaces such as fluidized bed boilers that burn fuel at low temperatures (800–900°C).”
The indignant remarks of the Executive V
 ice-President of the National Corn
Growers Association—The New York Times, Sunday, February 1, 2015, Sunday
Business p. 4 (cont’d from Sunday Business p. 1: Burt Helm, “The Climate
Change Bottom Line”). The EVP was named Jon Doggett.
The parallel tales of Infinitus Energy and Waste Management—The New York
Times, Saturday, February 13, 2016, p. B1 (David Gelles, “Losing a Profit Motive: A Skid in Oil Prices Pulls the Recycling Industry Down With It”).
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Remarks of Pope Francis and Jeb B
 ush—The Wall Street Journal, Friday–Sunday,
June 19–21, 2015, Europe edition, pp. 1, 3 (Francis X. Rocca, “Pope Takes Firm
Stand on Climate”).
“Changing fuel prices played a role in the decreasing emissions . . .”—EPA, 2016,
p. 77. “In addition, an increase in the price of coal and a concurrent decrease in
natural gas prices led to a 5.7 percent decrease and a 2.5 percent increase in fuel
consumption of these fuels by electric generators.”
“ ‘continual increases in fuel prices’ likewise helped to reduce transportation
emissions in Germany”—Greenhouse Gas Inventory Germany, 1 990–2007, pp.
163–64: “CO2 emissions depend directly on fuel consumption. From 1990–1999,
these emissions increased, since growth in miles travelled outweighed improvements in vehicle fuel consumption. Prior to the year 2000, CO2 emissions
showed only an increasing trend in the transport sector. Since that year, a first
marked trend reversal has been s een . . . In 2007, fossil-fuel emissions were 27.3
million [metric] t[ons] lower than they were in 2000. The likely reasons for this
trend include reductions in specific fuel consumption, a marked shift toward
diesel vehicles in new registrations, continual increases in fuel prices, use of
biofuels—and consumers’ growing tendency to travel to other countries in order
to make their fuel p urchases . . . [,] which is referred to as ‘refuelling tourism’
(‘Tanktourismus’).”
“We could have captured more of the methane that outgassed from our municipal w
 aste . . .”—At the time of writing, there was one Japanese example, the Tokyo Metropolitan Inner Landfill Site for the Central Breakwater
“Uchigawa-Shobunjo,” whose methane generated electricity.
Footnote on German “intensified collection of biodegradable waste from households and the commercial sector”—Greenhouse Gas Inventory Germany,
1990–2007, p. 382 (8.1.1: “Managed disposal in landfills—landfilling of municipal waste [6.A.1]”; 8.1.1.1: “Source-category description [6.A.1]”).
“and coal mines . . .”—Ibid., p. 193: “Methane emissions from hard-coal mining
have decreased since 1990 as a result of decreasing production and increasing use
of pit gas.” Ibid., p. 198: “In the past, use of pit gas was rarely cost-effective. This
situation changed fundamentally in 2000 with the Renewable Energy Sources
Act (EEG). Although pit gas is a fossil fuel in finite supply, its use supports climate protection, and thus the gas was included in the EEG. The Act requires
network operators to accept, and provide specified compensation for, electricity
generated with pit gas and fed into the grid.”—Here was an American success
story of sorts: EPA, 2016, p. ES‑13‑14: “[Methane] emissions have decreased by
30.6 MMT CO2 Eq. (14.8 percent) since 1990. The decrease . . . is largely due to
the decrease in emissions from transmission, storage, and distribution[,] which
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[in turn] . . . is largely due to reduced compressor station emissions (including
emissions from compressors and fugitives) [and] . . . increased use of plastic piping, which has lower emissions than other pipe materials, and station upgrades
at metering and regulating (M&R) stations.”
“we could have made cost-ineffective the generation of municipal waste . . .”—
Greenhouse Gas Inventory Germany, 1990–2007, p. 383: “Experience gained by
Germany’s w
 aste-management sector shows that reductions of landfilled quantities of biodegradable waste can provide significantly higher contributions to climate protection than can collection and treatment of landfill gas.”
“we could have prohibited the landfilling of any organic wastes”—Greenhouse
Gas Inventory Germany, 1990–2007, p. 400: “As of 1 June 2005, landfilling of
organic and biodegradable waste is no longer permitted in Germany.” Ibid.,
pp. 104–5: “The most significant emissions reduction, at 71.5%, occurred in the
area of waste emissions. In this area, intensified recycling of recyclable materials
(“yellow sack” for recyclable materials, Ordinance on Packaging, etc.), and the
prohibition, in effect since June 2005, on landfilling of biodegradable waste, have
reduced annual quantities of landfilled waste. All in all, these factors have reduced landfill emissions by over 77%. Emissions from wastewater treatment,
which also belong to this source category, are considerably lower, in terms of
amounts, than landfill emissions. Nonetheless, they decreased by over 45%.”
The proposal of Ms. Nakanishi J unko—The Japan Times, Monday, August 18,
2014, p. 3 (Mizuho Aoki, “Scientist weighs homecoming risks in Fukushima”).
Ms. Junko was a fellow at the National Institute of Advanced Industrial Science
and Technology. At one point she compared her proposal to the chlorination of
drinking water, which decreases bacteriological risk but increases cancer risk.
“we could have staggered occupancy into day and night shifts”—Resources,
Conservation and Recycling, 2011, p. 374.


“shift the burden of taxation away from the renewable resource of labour . . .”—
Gutowski et al., Phil. Trans. R. Soc. A 371: 20120496, downloaded from rsta.
royalsocietypublishing.org on November 4, 2014; p. 13, quoting “the suggestion
long-made by Stahel that governments should shift the burden of taxation away
from the renewable resource of labour,” e tc. . . . “As yet it remains largely hypothetical, and has not entered political t hinking . . . In fact implementation could
be extremely difficult: given the current high ratio of labour tax to energy/material taxes, a new tax on materials would have to be set at an extremely high level
in order to maintain net government income, and this would give a significant
first-mover disadvantage to industries in any country beginning the switch.”—
A llwood et al., 2013, pp. 1 1–12: “The net result of policy, even with a high carbon price, remains an incentive to substitute more material for less labour.”

2:57 AM

9780525558491_Carbon_SN.indd

161

4/5/18 2:57 AM

S o u r c e s  f o r p a g e s  6 3 7 – 6 3 9

162

Footnote: “. . . looking for the bits of rusty steel . . .”—Walter M. Miller, Jr.,
A Canticle for Leibowitz (New York: Bantam Books, 1968 repr. of 1959 orig.),
p. 12.
“the energy-hungry transportation sector was a poster candidate for remediation”—The 1990 American “energy consumption by end user sector” was 35.8%
residential and commercial, 37% industrial and 27.2% transportation, according
to Kroschwitz and H
 owe-Grant, vol. 13, p. 747 (“hydrocarbons”: “survey”).
“we could have penalized rather than encouraged travel of every sort”—EPA,
2016, p. 34 (already quoted in “About Transportation”): “In terms of the overall
trend, from 1990 to 2014, total transportation CO2 emissions rose by 16 percent
due, in large part, to increased demand for travel.”
“Steel products are most commonly replaced . . .”—A llwood et al., 2013, pp. 5–6.
“On average, o ne-third of all material use . . .”—A llwood et al., 2013, p. 5.
“A key driver of profit in product companies has been increased differentiation . . .”—Resources, Conservation and Recycling, 2011, p. 374, Table 3.4 (“Open
questions about material efficiency strategies”).
Denmark: “measures to prevent loss of nitrogen,” etc.—EU greenhouse report,
2014, p. 529.
Footnote on the Dutch e xperiment—Resources, Conservation and Recycling,
2011, p. 372, citing Worrell et al. (1995b), for an astounding “44% reduction in
fertiliser use.”
“We could have treated our cattle even more like machines”—Information from
Encyclopedia of Agriculture and Food Systems, vol. 2, pp. 2 50–51. Cf. also EPA
2016, p. 319: “In general, lower feed quality and/or higher feed intake leads to
higher CH4 emissions.”
“greater compliance to standards and requirements for animal welfare . . .”—EU
greenhouse report, 2014, loc. cit.
Footnote: The climatological benefit conferred by meat-loving A mericans—
EPA, 2016, p. 5‑3: “Beef cattle remain the largest contributor of CH4 emissions
from enteric fermentation, accounting for 71 percent in 2014 . . . From 1990 to
2014, emissions from enteric fermentation have increased by 0.1 percent.”
We could have flooded our ricefields less often and learned to eat insects instead
of beef—Information from Encyclopedia of Agriculture and Food Systems, vol. 2,
pp. 2 25–26 (M. van Noordwijk, Jalan Cifor, Bogor, Indonesia, “Climate Change:
Agricultural Mitigation”). Cf. EPA, 2016, p. 331: “Upland rice fields are not
flooded, and therefore do not produce CH4, but large amounts of CH4 can be
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emitted in continuously irrigated fields, which is the most common practices in
the United States . . . Single or multiple aeration events with drainage of a field
during the growing season can significantly reduce these e missions . . . , but
drainage may also increase N2O emissions.”
Footnote: The Oxford University study—“Plant-based diets could save millions
of lives and dramatically cut greenhouse gas emissions,” March 21, 2016, http://
www.oxfordmartin.ox.ac.uk/news/20160_Climate_health_cobenefits, downloaded for WTV by Jordan Rothacker, September 2017. [“The full paper, Analysis and valuation of the health and climate change cobenefits of dietary change, is
available under embargo via the PNAS section of the EurekAlert! website
(http://www.eurekalert.org/register.php).” The study was led by the Oxford
Martin Programme on the Future of Food, University of Oxford. “Adopting
global dietary guidelines would cut food-related emissions by 29%, vegetarian
diets by 63%, and vegan diets by 70%.”
“The processing of sugar into sugarcane in Australia took 4 times less so-called
cumulative energy than the same operation in Mauritius”—I Environment Systems and Decisions, March 2016, vol. 36, issue 1, pp. 92–103 (Michelle S. Tom,
Paul S. Fischbeck, Chris T. Hendrickson, “Energy Use, Blue Water Footprint,
and Greenhouse Gas Emissions for Current Food Consumption Patterns and
Dietary Recommendations in the US”), downloaded for WTV by Jordan Roth
acker, June 2017, from DOI: 10.1007/s10669-015-9577-y. Table 5: “Meta-Analysis
of Cumulative Energy Intensity Values.” Making “sugar from sugarcane, farm to
processing gate,” took in Australia 3 to 4 MJ/kg (2007 value) and in Mauritius
14 MJ/kg (2004 value). Fourteen divided by 3.5 = 4.
“Growing corn products required 31 times fewer BTUs per final food calorie
than did growing watermelons”—Ibid., p. 7, Table 4: “Cumulative Energy Use
and Blue Water Footprint Factors for 100+ Food Types,” average energy use in
MJ/kCal. Corn products, 2.6 × 10−3; watermelon, 8.0 × 10−2. The second is 30.77
times greater than the first.
“Wheat was merely 4% less efficient than corn”—At 2.7 × 10−3 MJ/kCal.
Nitrous oxide from Iowa corn and Kansas w
 heat—Ibid., p. 5‑23: “Direct N2O
emissions from croplands tend to be high in the Corn Belt (Illinois, Iowa, Indiana, Ohio, southern and western Minnesota, and eastern Nebraska), where a
large portion of the land is used for growing highly fertilized corn and N‑fixing
soybean crops . . . Kansas has high direct emissions associated with N management in wheat production systems, in addition to high emissions in North and
South Dakota.”
We could have planted more trees—Information from previously cited Encyclopedia of Agriculture and Food Systems (pp. 225–26).
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“to accelerate Abenomics . . .”—The Japan Times, Thursday, January 5, 2017, p. 1
(Reji Yoshida, “Abe vows to focus policy on economy”).
“Cement emissions decreased significantly . . . ”—EPA, 2016, p. 208.
“in 2012, emissions decreased . . .”—EU greenhouse report, 2014, p. 112.
East Germany “landfilled 42% less waste than the rival system”—Greenhouse
Gas Inventory Germany, 1990–2007, pp. 3 85–87: “The per-capita quantities of
landfilled waste in the former GDR, at 190 kg/person, were considerably lower
than the corresponding quantities in the old German Länder (330 kg / person
and year).” 100% − [(190 / 330) × 100%] = 42.42%.
Footnote: “the Soviet Union’s entire h
 istory . . .”—The Soviet Way of Life, p. 285.
East Germany: “Food waste was collected and used as feed . . .”—Loc. cit.

Delayed Consequences
Epigraph: “Near noon, in shadows . . .”—Britannica, 15th ed., vol. 19 (UTILITARIANISM to ZWINGLI), p. 81 (“Venus”).
Footnote: “If humanity is reckless enough . . .” Tans to WTV, July 2017. No
subscripts in original. My calculation of [4× p reindustrial carbon dioxide levels
= 1,100 pm] was made as follows: According to IPCC, 2013, p. 11, the 2011
concentration of carbon dioxide was 391 ppm, which “exceeded the p re-industrial
[1750] levels by about 40%,” in which case the 1750 levels must have been [391 /
1.4 = 279.28] ppm, which multiplied × 4 = 1,116.
“A people is travelling fast to d estruction . . .”—Wood, p. 482 (John Dickinson,
Letter XII).
Fukushima clinic’s reply about r adiation-induced health p roblems—Mr. Suda
Giichiro, Secretariat of Fukushima Kyodo Clinic, to WTV (2‑page typescript printed from an e‑mail to my interpreter, Ms. Kawai Takako). I have silently corrected “26 years has passed” to “26 years have passed,” along with a
couple other such minor slips. For its part, Beyond Nuclear claimed (p. 13): “A
recent review of more than 60 studies shows that childhood leukemia has increased by 37% within 5 kilometers . . . of almost all nuclear power facilities in
the United Kingdom, France, Germany and Switzerland.” Note 35: Dr. Ian Fairlie, “Childhood Leukemias Near Nuclear Power Stations,” July 25, 2014, http://
www.ianfairlie.org/news/childhood-leukemias-near-nuclear-power-stations
-new-article.”)
Risk assessments by Wade Allison, WHO and Arne G
 undersen—The Japan
Times, Saturday, March 2, 2013, pp. 1–2 (unattrib., “Fukushima cancer risk
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marginal: WHO: Raised threat from exposure undetectable, scientists say”);
Sunday, Sunday 16 , 2012, p. 9 (David McNeill, “ ‘The government could still
save lives’: Antinuclear campaigner Arne Gundersen discusses Fukushima’s
radioactive fallout”). “Normally in Japan, the lifetime risk of developing cancer of an organ is about 41 percent in men and 29 percent for women.” Cf.
The Japan Times, Thursday, June 6, 2013, p. 1 (unattrib., “Thyroid cancer hits 12
kids in Fukushima”): According to this source, four or five years after the fact,
6,000 children developed thyroid cancer from the Chernobyl event. “Among
those aged 10 to 14 in Japan, thyroid cancer strikes about 1 to 2 in a million.”
UN scientists say “the radiation dose for residents in the region was much lower
than Chernobyl and . . . they do not expect to see any increase in cancer in the
future.”
“Fukushima thyroid cases g row . . .”—The Japan Times, February 9, 2014, p. 3
(unattrib.).
The Pentagon versus Senator James Inhofe—The New York Times, Tuesday, October 14, p. A14 (Coral Davenport, “Pentagon Signals Security Risks of Climate
Change: Reports Puts Threat in the Present Tense”).
Report on Sen. Inhofe’s non-response—Jordan Rothacker to WTV, December
2016.
Footnote: “Worse is the danger hidden than descried”—Emrys Jones, p. 254
(Edmund Spenser, The Faerie Queene, line 302. To avoid misconstruction I have
modernized the original language, which reads: “Worse is the daunger hidden,
then descride.”

A Ray of Hope
Epigraph: “Our desirable future . . .”—Robert S. Livingston et al., p. 2.
“By most a ccounts . . .” + “must continue to g row . . .” + projected Indian coal
consumption figures 2 015–30 + footnote: 3 million versus 42 extremely poor
Indians in 2030—p. B7 (The New York Times, Wednesday, November 11, 2015;
cont’d from p. B1: Eduardo Porter, “India, Facing Climate Change, Also Desperately Needs More Energy”). Cf. USEIA: India, 2014, p. 1: “India was the
fourth-largest consumer of crude oil and petroleum products in the world in
2013, after the United States, China, and Japan. The country depends heavily on
imported crude oil, mostly from the Middle E
 ast . . . The gap between India’s oil
demand and supply is widening, as demand reached nearly 3.7 million barrels per
day (bbl/d) in 2013 compared to less than 1 million bbl/d of total liquids production. EIA projects India’s demand will more than double to 8.2 million bbl/d by
2040, while domestic production will remain relatively flat, hovering around 1
million bbl/d.”
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“We strive to both manage our GHG emissions . . .”—“Climate Change
Initiatives—Chevron.com,” accessed by Jordan Rothacker, May 2016.
“Alaska Senator Wants to Fight Climate Change, but Drill in Arctic”—The New
York Times, Thursday, November 2, 2017, p. A10 (Lisa Friedman). The senator
was Lisa Murkowski.
“to continue the life with electricity to the grandchild generations”—Honma,
p. 69 (ad from March 24, 2009, translated by Mrs. Keiko Golden).
Footnote: “Primary energy consumption in India has more than d oubled . . .”—
USEIA: India, 2014.
“India is a likely candidate to be the next main driver of world energy
consumption . . .”—Australian Government: India, 2015, p. 17.
Vietnam: “the government has projected coal-fired energy will rise to 49% . . .”—
The Wall Street Journal, weekend ed., Saturday–Sunday, November 26–27, 2016,
p. B1 (Neanda Salvaterra, “Firm Bets Big on Coal While Others Sell”).
Iran: “targeting India as its main d estination . . .”—The Japan Times, Saturday,
January 16, 2016, p. 4 (unattrib., “Iran targets India and Europe for oil exports:
Sanctions’ end will add crude to global glut, lowering prices”).
Footnote: “Until Recently a Coal Goliath . . .”—The New York Times, Saturday,
June 30, 2017, p. A10 [cont’d from p. A1] (Geeta Anand).
“ ‘The world’s going to burn more than ever before,’ Manchin s aid . . .” + “You
can’t regulate what we didn’t legislate” + “They turn their lights on . . .” + “We
don’t understand what d evastation . . .”—Coal Valley News, Wednesday, July 8,
2015, p. 1A (Martha Sparks, “Manchin talks about coal mining: Manchin
speaks to miners on Supreme Court decision”). The issue was “the Supreme
Court’s Monday ruling against the Mercury and Air Toxics Standards (MATS).”
This pro-business verdict was quite pleasing for Mancin.
 esium-abatement strategies: plowing under, zeolite, p otassium—The Japan
C
Times, Sunday, June 2, 2013, pp. 7–8 (Tomoko Otake, “Fukushima farmer plows
own anti-radiation furrow”).
“Climate change? Keep winter clothes handy . . .”—From Coal Valley News,
Wednesday, July 22, 2015, p. 4A (“Their View”: Greg Kozera). The title (“Climate change? . . .”) is his. “Change” has a capital C, and the other words in the
title don’t, so I very sweetly fixed it.

Faster Than the Worst-Case Scenario
Epigraph: “Beauty awakens . . .”—The New York Times, Thursday, October 6,
2016, p. F1 (advertisement from Hunter Douglas).
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“Fukushima was a well-defended nuclear p lant . . .”—Lochbaum et al.,
pp. 250–51. “All of Fukushima’s defensive barriers failed for the same reason.
Each had a limit that provided too little safety margin to avert failure” (ibid.,
pp. 250–51).
 igeon-hunting in Green River, Kentucky—John James Audubon, Writings and
P
Drawings (New York: The Library of America, 199; Ornithological Biography wr.
1831–39), pp. 265–67 (Ornithological Biography, “passenger pigeon”).
The fate of the passenger pigeon—Information from Encyclopaedia Britannica,
1976 ed., vol. 19 (UTILITARIANISM to ZWINGLI), p. 1161 (“Zoological
Garden”). The last member of the species “died in the Cincinnati Zoo in 1914.”
“We made plans convenient to our desires”—Butler and Wurthner, p. 45: “We
are like bacteria on a Petri dish with sugar.”
Sea level rise: “This value aligns with the w
 orst-case s cenario . . .”—Darling and
Sisterson, p. 98.
The tale of the California w
 ildfire—The New York Times, Thursday, August 6,
2015, p. A13 (Sarah Maslin Nir, “California Fire, Aided by Drought, Defies Tactics to Defeat It”). The blaze was called the Rocky Fire, and the official quoted
was Captain Ron Oatman.
“It’s going to be a horror s ummer . . .”—The New York Times, Saturday, November 21, 2015, p. A5 (Michelle Innis, “Record Heat and Dry Conditions Put Australia at Risk of Intense Fire Season”).
Footnote: “this p attern—longer fire seasons, more burned acres of f orest . . .”—Th
 e
New York Times, Tuesday, October 11, 2016, p. A11 (Tatiana Schlossberg, “Half
of Rise in Fire Risk Is Tied to Climate Shift”). The speaker was Dr. A. Park Williams at Columbia, who also “said t hat . . . [climate] variations w
 ere . . . affected by
patterns in the Pacific Ocean, which alternate between cooler, wetter periods and
hotter, drier o nes . . . Dr. Williams also stressed the exponential relationship between fuel aridity and the wildfire area: Every degree that temperatures warm has
a much bigger effect on the fire area than the previous degree did.”
Icecaps: “The actual melting is faster than the w
 orst-case s cenario . . .”—Darling
and Sisterson, p. 99.
Glacier shrinkage: “historically unprecedented”—The Wall Street Journal, Tuesday, August 18, 2015, p. A11 (Gautam Naik, “Asian Glaciers Melting Faster”).
Despite the article’s title, “historically unprecedented” does refer to the entire
world’s glaciers.
Alaska: oil as “chief source of revenue” + “I’m just hoping we don’t get
blamed . . .”—The New York Times, Saturday, August 29, 2015, p. A11 (Kirk
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Johnson, “In Trip to Alaska, Obama Will Be in Middle of Battle over Oil and
Climate Change”).
Breakup of the West Antarctic ice sheet—The New York Times, Tuesday, May 13,
2014, p. A1 (Justin Gillis and Kenneth Chang, “Scientists Warn of Rising
Oceans from Polar Melt”).
“This possibility was foreseen more than three decades ago . . .”—The New York
Times, Thursday, May 15, 2014, p. A24 (letter to the editor from James Gustav
Speth).
Sea level rise: More than 13 million Americans affected—The New York Times,
Tuesday, March 15, 2916, p. A14 (Tatiana Schossenberg, “Rising Seas May Disrupt Millions in U.S., Study Finds”).
Footnote: “The complete loss of the Greenland ice sheet . . .”—IPCC, 2013,
p. 72.
Details on Hurricane P
 atricia—The New York Times, Saturday, October 24, 2015,
p. A11 (Elizabeth Malkin, Azram Ahmed and Frances Robles, “Hurricane Patricia Crashes into Mexican Coast with 165 M.P.H. Winds”; John Schwartz and
Russell Goldman, “A Storm That Grew Quickly Is Set to Make Grim History”).
The New York furrier: “I’ve been in the business 20 y ears . . .”—The New York
Times, Wednesday, December 16, 2015, p. B1 (Hiroko Tabuchi, “Fall Lingers
into December, and Retailers Feel the Heat”).
Lethal weather in the Persian Gulf—The New York Times, Tuesday, October 27,
2015, p. A8 (John Schwartz, “Deadly Heat is Forecast in Persian Gulf by 2100”).
Footnote: “Most revolutions in s ociety . . .”—Thoreau, A W
 eek . . . , p. 104
(A Week . . .).
The solutions of Hilton Checkers Los A ngeles—From an undated letter to
“Dear Valued Guest,” signed Eddie Andre, whoever that august personage might
have been. I received my copy of this document on August 14, 2015.
Remarks of Rep. J enkins—Coal Valley News, Wednesday, September 9, 2015,
p. 5A (cont’d from p. 1A, Fred Pace, “Jenkins visits hospital”).
Footnote: “The 2016 presidential election . . .”—Vanguard Annual Report, October 31, 2016: “Vanguard Emerging Markets Stock Index Fund,” p. 5 (“Worried
about the election’s impact on your portfolio?”).
“Scientists and environmentalists reacted with fear this w
 eek . . .”—The New York
Times, Thursday, January 26, 2017, p. A18 (Coral Davenport, “Agencies Told to
Halt Communications”).
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“Resettling the First American ‘Climate Refugees’ ”—The New York Times, Tuesday, May 3, 2016, pp. A1 and A11 (Coral Davenport and Campbell Robertson).
“[Global] Warming Seen As Lit Match in Northern Forests . . .”—The New York
Times, Wednesday, May 11, 2016, pp. A1, A3 (Justin Gillis and Henry Fountain).
“Flooding forces museums in Paris to shut down . . .”—The Seattle Times, Friday,
June 3, 2016, p. A7 (Aurelien Breeden and Katarina Johannsen; repr. from The
New York Times).
“Temperatures Are on C
 ourse . . .”—The New York Times, Wednesday, July 20,
p. A14 (Henry Fountain).
“[Hawaiian Islands.] Almost U
 nbearable . . .”—TGI: The Garden Island, Tuesday, August 9, 2016, p. A6 (Alden Alayavilla).
“Thousands Displaced . . .”—The New York Times, Monday, August 15, 2016,
p. A10 (Campbell Robertson).
“A Parasite Deadly to F
 ish . . .”—The New York Times, Wednesday, August 24,
2016, p. A11 (Jim Robbins).
“Climate Scientists Forecast . . .”—The New York Times, Thursday, September 8,
2016, p. A19 (Henry Fountain).
“Climate Policy Faces R
 eversal . . .”—The New York Times, Friday, November 11,
2016, p. A1.
“Carbon’s Casualties: The Sweltering S ahel . . .”—The New York Times, Friday,
December 16, 2016, p. A1 (Somini Sengupta; full headline begins: “ ‘Road on
Fire’ for Men Fleeing Drought and War”).
I have pulled these following two headlines slightly out of their chronological order
with the rest, because their sharp disagreement provided an appropriate ending for
the whole series:
“Rising Seas Turn Coastal Houses . . .”—The New York Times, Friday, November 25, 2016, p. A1 and continuation on p. A19 (Ian Urbina). The text following
from the headline is a quotation from Philip Stoddard, the Mayor of South Miami. Quotation continues: “The foregoing plays into an expectation, especially
among the wealthiest homeowners, that the government will bail them out if
property values crash.”
“Shoreline Gentry Are Fake Climate V
 ictims . . .”—The Wall Street Journal,
weekend ed., Saturday/Sunday, November 26–27, 2016, p. A11 (“Opinion” sec.),
“Business World (Holman W. Jenkins, Jr., “Shoreline Gentry Are Fake Climate
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Victims”). Mr. Jenkins’s explanation for the rising cost of flood insurance in
Florida was this: “Halting and piecemeal reform of the federal flood-insurance
subsidy program that has so benefited wealthy seaside homeowners is why b each-
front housing prices are being reset.”
“My fellows seem to me to be shortsighted . . .”—John Hersey, The Wall (New
York: Bantam repr., 1976; , orig. ed. 1950), p. 383.
“Long ago a man fell gravely i ll . . .”—The Tales of Ise, trans. H. Jay Harris (Boston: Tutte Publishing, 1972; orig. wr. 9 th–10th cent.), p. 158 (Dan CXXV).

That Subtly Subtle Bottle Neck
Epigraph: “Without denying the possibility . . .”—Britannica, 11th ed., vol. VI
(CHÂTELET to CONSTANTINE), p. 426 (“climate”).
“remnants of a life that mirrors its shadow”—The Selected Poetry of Pier Paolo
Pasolini: A Bilingual Edition, ed. and trans. Stephen Sartarelli (Chicago: University of Chicago Press, 2014; citation wr. ca. 1951–53)—p. 141 (Da I Diari /
From The Diaries).
“And here silence is but n
 atural . . .”—Thomas Mann, Doctor Faustus: The Life of
the German Composer Adrian Leverkühn as Told by a Friend, trans. John E.
Woods (New York: Vintage International, 1999 repr. of 1997 ed.; orig. German
ed. 1947), p. 245.
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