
 
 
 
 
December 11, 2019 
Environmental Justice Taskforce of the Western NY Peace Center 
1272 Delaware Ave 
Buffalo, NY 14209 
Charley Bowman, Chair 
 
VIA: Federal eRulemaking Portal: http://www.regulations.gov. 
 
Re: Comments on Docket No. PHMSA-2018-0025: Hazardous Materials: Liquified Natural Gas by Rail 
 
We are opposed to shipping liquified natural gas (LNG) by rail anywhere in the United States because it 
poses known unacceptable risks to the lives of people living near the tracks, to our environment, and 
impedes our efforts to reduce our greenhouse gas emissions. 
 

1. Each DOT-113 120W tanker could carry up to 82,651 lbs of liquid natural gas, equivalent to 
21,523 gallons1.  If the tanker’s methane escapes into the atmosphere following an accident, 
there will be 3,598 MT CO2eq added to the atmosphere2. The LNG in each tanker, if it escapes 
into the atmosphere in an accident, is equivalent to the annual CO2 emissions from 782 
passenger cars3. On December 9, 2019, twenty tankers derailed in a unit train accident in 

 
1

Loads on rails are limited to 286,000 lbs, which represents the mass of the railcar plus the mass of the load inside the railcar. The unloaded 

(tare) weight of a DOT-113 120W tanker is about 125,000 lbs (ChartLNG).   The maximum cargo load mass of the DOT-113 120W tanker is 
161,000 lbs (i.e., 286,000 – 125,000). The density of LNG is 3.84 lbs/gallon (approx: Engineering Toolbox), and the density of water is 8.3 
lbs/gallon (Engineering Toolbox). The proposed LNG-by-rail rule limits the filling density to 32.5% by weight.  The filling density of a tanker is 
referenced to the weight of water the tanker is able to hold (OSHA Regulations).  The capacity of the DOT-113 120W is 30,640 gallons 
(ChartLNG).  The DOT-113 120W can hold 30,640  gallons of water, weighing 254,312 lbs. The weight of LNG in a tanker will be 0.325 x 254,312 
lbs =  82,651 lbs LNG. That mass of LNG has a volume = 21,523 gallons.  LNG will occupy 70.2% of the DOT-113 120W’s volume leaving a vapor 
space (called outage) of 9,192 gallons.  By law, the maximum permitted LNG filling density of any tank ranges between 36.6% and 40.6% (see 
page 636 of 49 CFR Section 173.318).  
 
2 82,651 lbs = 37.5 metric tons (MT) of methane in each tanker.  Over a 20 year period, the global warming potential of fugitive methane is 96 
times that of CO2 (Alvarez et al. Science 10.1126 June 21, 2018). The global warming potential of  LNG in each tanker is 37.4 MT x 96 = 3,598 
MT CO2eq (see Methane CO2eq calculation). 
 
3 Average car emits 4.6 MT CO2 annually. (EPA) 

 

https://files.chartindustries.com/14722936_LNG_Railcars.pdf
https://www.engineeringtoolbox.com/liquefied-natural-gas-lng-d_1092.html
https://www.engineeringtoolbox.com/water-density-specific-weight-d_595.html
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.110
https://files.chartindustries.com/14722936_LNG_Railcars.pdf
https://www.govinfo.gov/content/pkg/CFR-2010-title49-vol2/pdf/CFR-2010-title49-vol2-part173-subpartG.pdf
https://www.govinfo.gov/content/pkg/CFR-2010-title49-vol2/pdf/CFR-2010-title49-vol2-part173-subpartG.pdf
https://tsapps.nist.gov/publication/get_pdf.cfm?pub_id=924889
https://ecometrica.com/assets/GHGs-CO2-CO2e-and-Carbon-What-Do-These-Mean-v2.1.pdf
https://www.epa.gov/greenvehicles/greenhouse-gas-emissions-typical-passenger-vehicle


Guernsey, Saskatchewan. 19 tankers lost their heavy oil contents totaling 396,300 gallons4. If an 
equivalent number of tankers in an LNG unit train derailed and lost their contents, and if there 
was no ignition, there would be 68,368 MT CO2eq added the atmosphere. This would be 
equivalent to the annual emissions from 14,863 cars. One LNG unit train consisting of 100 tanker 
cars carries the equivalent CO2 emissions of 78,226 vehicles. The fugitive methane arising from 
one DOT-113 tanker is 3,598 MT CO2 (see above). By contrast, if the LNG contents of one tanker 
burned, it would add 94.3 MT CO2 to the atmosphere5, 48 times less  CO2eq than an equivalent 
amount of fugitive methane. Fugitive methane contributes powerfully to our global warming. 
We need to reduce our dependence on methane, and reduce global warming. Permitting LNG-
by-rail using DOT-113 rail tanker cars works against that goal.  
 

2. One of the dangers of an LNG-by-rail accident is a pool fire. A pool of LNG can form in the 
vicinity of a damaged tanker. Methane vapor rises into the atmosphere as the surface of the 
pool warms. If that vapor comes in contact with an ignition source a large fire can result. A 
methane vapor cloud may drift into a heavily populated neighborhood and ignite upon reaching 
an ignition source. People will not be able to detect the methane as it is odorless. The lives of 
100s of people could be at risk. 
 

3. If the LNG vapor cloud does not ignite, the invisible, odorless methane vapor could displace air 
(oxygen) near the ground. People risk asphyxiation.  

 
4. In March 2019, the Federal Railway Agency (FRA) began a study of the survivability of DOT-113 

tankers engulfed in a LNG pool fire, as well as the crashworthiness of these tankers.  The study is 
expected to conclude in May 2020. Hence, the results will not be available prior to December 
23, 2019, which is the end of the LNG-by-rail PHMSA-2018-0025 comment period6. In the 
absence of the results of the FRA DOT-113 study, the public, as well as rail safety experts, are 
excluded from making cogent comments on the ability of DOT-113 tankers to safely carry LNG 
on rails. Why rush this docket in the absence of critical safety information? 
 

5. There is no accident data to analyze regarding rail shipments of LNG in DOT-113 tankers, 
because LNG-by-rail is prohibited in the US and Mexico. In Canada, LNG-by-rail tanker is 
permitted but there are no recorded instances of such shipments7.  

 
6. Unlike LPG or propane rail tanker accidents, accidents involving LNG do not allow first 

responders to cap off or interact with the damaged rail tanker.  The procedure is to evacuate 

 
4 https://www.cbc.ca/news/canada/saskatoon/saskatchewan-rail-tank-car-cp-1.5395111 
5 One tanker contains 21,523 gallons of LNG (footnote 2). There are 0.0826 million BTUs/gallon LNG (Page 56 Risk Assessment of Surface 

Transport of Liquid Natural Gas, March 20, 2019), so each tanker holds 1,777 million BTUs of methane. Burning methane produces 117 lbs CO2/ 
million BTUs (EPA Emission Factors). So there are 208,000 lbs of CO2 emitted per LNG tanker, or 94.3 MT CO2. Burning methane (as it exists in 
LNG), instead of letting it escape as fugitive methane, produces 38.2 times less global warming than letting the methane rise unburned into the 
atmosphere (see footnote 2).  
 
6 Thanks to the Village of Burlington Illinois for finding this document Village of Burington Illinois Comment  Hazardous Materials: Liquified 

Natural Gas by Rail. PHMSA 2018-0025-0001_attachement_1; Page 13. October 2019.  Hazardous Materials: Liquefied Natural Gas by Rail  
 
7 Risk Assessment of Surface Transport of Natural Gas, Cambridge Systematics, Inc. March 20, 2019. Page F-1. Risk Assessment of Surface 

Transport of Natural Gas 
 

https://www.cbc.ca/news/canada/saskatoon/saskatchewan-rail-tank-car-cp-1.5395111
https://www.phmsa.dot.gov/sites/phmsa.dot.gov/files/docs/research-and-development/hazmat/reports/71651/fr2-phmsa-hmtrns16-oncall-20mar2019-v3.pdf
https://www.phmsa.dot.gov/sites/phmsa.dot.gov/files/docs/research-and-development/hazmat/reports/71651/fr2-phmsa-hmtrns16-oncall-20mar2019-v3.pdf
https://www.eia.gov/tools/faqs/faq.php?id=73&t=11
https://www.regulations.gov/document?D=PHMSA-2018-0025-0080
https://downloads.regulations.gov/PHMSA-2018-0025-0001/attachment_1.pdf
https://www.phmsa.dot.gov/sites/phmsa.dot.gov/files/docs/research-and-development/hazmat/reports/71651/fr2-phmsa-hmtrns16-oncall-20mar2019-v3.pdf
https://www.phmsa.dot.gov/sites/phmsa.dot.gov/files/docs/research-and-development/hazmat/reports/71651/fr2-phmsa-hmtrns16-oncall-20mar2019-v3.pdf


the area, shut off ignition sources and let the methane vaporize into the atmosphere8. In a 
setting where everyone is frantically trying to evacuate the area of the accident, it’s extremely 
difficult to ensure the extinction of all ignition sources. There is a serious risk of explosion in any 
LNG-by-rail accident.  

 
7. Bakken crude oil is shipped from North Dakota and Saskatchewan to the 3 coasts of the United 

States. In Buffalo NY we repeatedly witness at least one 100-tanker car unit train during our 
quarterly 24-hour trainspotting watches9.  It’s therefore useful to compare the flame 
characteristics between Bakken crude oil and LNG.  Thermal radiation hazard distances refer to 
the minimum distance a human could be to a fire and not experience burns in a short time. 
Sandia National Laboratories found the thermal hazard distance for LNG to be twice that of 
Bakken crude oil10. This alone makes LNG-by-rail accident much more dangerous to life, limb and 
property, than an accident involving Bakken crude by rail. Shipping LNG-by-rail substantially 
increases the risk to everyone. We don’t need another, even-more dangerous “bomb” train on 
the rails. 
 

8. The DOT-113 tanker has a capacity of about 30,640 gallons, similar to the DOT-111 tankers. By 
law, a tanker cannot be filled with LNG to a filling density of more than 32.5% (but see footnote 
1). This means the LNG will occupy a much smaller volume, equivalent to 21,523 gallons, or 70% 
of the volume of the tanker. The unoccupied space over the LNG is called “outage”,  “ullage” or 
“vapor space”11.  It’s likely that LNG will be shipped in unit trains consisting of about 100 tanker 
cars. As the train negotiates curves, or brakes too fast, the effect of sloshing in each tanker can 
be synergistic (i.e. resonate) creating a force sufficient for derailment. There are anonymous 
reports of engineers being jostled around for several minutes by liquid sloshing in tankers, 
following a complete stop12.  There appears to be very little research on the sloshing 
phenomenon, but Justin Mikulka at DesmogBlog published two articles13, asking the question 
why ethanol trains derailed less frequently than Bakken crude oil trains. For ethanol, each 
tanker holds about 30,000 gallons of ethanol, leaving little outage for sloshing effects to build up 
forces as the train accelerates or stops. By contrast, Bakken crude tankers are filled to an 
unknown filling density, so we don’t know the outage. However, using the initial reports about 
the December 9, 2019 rail accident,  we can estimate the outage of the crude oil tankers and 

 
8 ibid. page 92. 

 
9 Unpublished observations. But see: Hazardous Materials Transportation and  

Citizen Science: Shipping by Rail, by Charley Bowman & Michael Ziolkowski. Pennsylvania Geographical Society. November 8, 2019. 

 
10 Pool Fire and Fireball Experiments in Support of the US DOE/DOT/TC  Crude Oil Characterization Research Study . Sandia National 

Laboratories, August 2019. SAND2019-9189. This assumes equivalent pool diameters and weather conditions. Page 42. 
https://www.osti.gov/servlets/purl/1557808 
 
11 Field Guide to Tank Cars, 3rd edition, 2017. https://www.ethanolresponse.com/wp-content/uploads/2017/02/2017-Field-Guide-for-Tank-

Cars.pdf 
12 “….I have handled many tank cars that were mixed in the train for various setouts. I had one train that was a real bitch...the condr gave me a 

short stop and that train bucked me for about 7-8 minutes after that….Dave. June 26, 2005.  A question for hogheads 
https://www.trainorders.com/discussion/read.php?1,946873 
 
13 Why Do Oil Trains Derail More Often than Ethanol Trains?, by Justin Mikulka, September 15, 2016. Part 2. 

https://www.desmogblog.com/2016/09/15/why-do-oil-trains-derail-more-often-ethanol-trains 
 

https://www.osti.gov/servlets/purl/1557808
https://www.ethanolresponse.com/wp-content/uploads/2017/02/2017-Field-Guide-for-Tank-Cars.pdf
https://www.ethanolresponse.com/wp-content/uploads/2017/02/2017-Field-Guide-for-Tank-Cars.pdf
https://www.trainorders.com/discussion/read.php?1,946873
https://www.desmogblog.com/2016/09/15/why-do-oil-trains-derail-more-often-ethanol-trains


compare it with the outage for an LNG-by-rail tanker. It turns out the outages – about 9,000 
gallons -- are almost identical14.  Similar to the crude-by-rail tankers, LNG tankers will have a 
sizeable vapor space over the LNG. It’s not clear yet if sloshing-generated forces caused the 
December 9, 2019 derailment.  
 

9. Cambridge Systematics study of the risks of transporting LNG-by-rail15 mistakenly assumes the 
filling density of LNG is close to 100%. In table 4.7 on page 56, they assume each tanker will have 
30,680 gallons of LNG. On page 55, they state: The inner tank has a volume 34,500 gross gallons 
and can hold 30,680 gallons of LNG based on the 49 CFR 173.319(d) maximum allowed filling 
density. The federal code cited lists no filling density for LNG. Furthermore, the proposed rule 
will limit the filling density to 32.5%16. Their risk analysis assumes a mistaken volume – a volume 
which would limit forces generated by sloshing  --  can any confidence be placed in their 
conclusions about the risks of transporting LNG-by-rail? 

 
 
For all these reasons, we believe LNG-by-rail should not be permitted in the US. 
 
Thank you. 

 
 

 

 
14 The December 9, 2019 accident in Saskatchewan leaked 396,300 gallons from 19 tankers. This provides a means to estimate the outage in 

these crude oil tankers, each with a capacity of about 30,000 gallons. Each tanker carried 20,857 gallons, on average. The outage would be 
roughly 9,140 gallons in each crude oil carrying tanker. The outage for LNG in a DOT-113 tanker would be 30,640 -21,523 = 9,117 gallons.  
15 Cambridge Systematics Report LNG-by-Rail 
16 https://www.regulations.gov/document?D=PHMSA-2018-0025-0002 

https://www.phmsa.dot.gov/sites/phmsa.dot.gov/files/docs/research-and-development/hazmat/reports/71651/fr2-phmsa-hmtrns16-oncall-20mar2019-v3.pdf
https://www.regulations.gov/document?D=PHMSA-2018-0025-0002

