
Please replace my earlier comment on the NWIW Kalama Methanol Project Proposal, Draft 

Environmental Impact Statement, with this e,cpanded version, which also corrects several 

typographical errors. This revised comment was submitted during the expanded comment period, 

which begins on March 3 and ends at 5:00 p.m. on April 18, 2016. 

Revised Comment on NWIW DEIS 

Submitted by Alastair Roxburgh, 
NW Citizen Science Initiative 

Date of Submission: April 18, 2016. 

This is a preliminary analysis of the dangers of methanol storage at Kalama, Washington, as modeled 
using the NOAA/EPA Aloha software (https://www.epa.gov/cameo/aloha-software), a widely­
recognized Areal Location of Hazardous Atmospheres and air-dispersion chemical hazards modeling 
program that is part of the CAMEO software suite used by government agencies to plan for and respond 
to chemical emergencies. 

The NWIW methanol proposal lends itself to four basic types of event, which are listed below. In my view 
the least serious is (2), however (1 ), (3), and (4) could plausibly be serious enough that tens to hundreds 
of people, or more, could die as a result of various incident scenarios at this planned facility. I think that 

the residents of Kalama, Longview and St Helens should be very concerned at the magnitude of the risk 
to life and limb in the NWIW proposal, and their opinions need to be taken into consideration. This 
analysis identifies certain incident scenarios which, due to the huge amount of chemical energy in 72M 
gallons of methanol, not to mention its toxicity, presents a threat of such extreme magnitude, that in our 
view should be considered u/trahazardous, and the project therefore denied. 

1) Pool Fire and BLEVE Domino Effect Scenario

Aloha has no way to model an array of multiple tanks. Moreover, the maximum size BLEVE that Aloha will
handle corresponds to one tank only 11.6% full, rather than the maximum allowed fill of about 75%.
However, a BLEVE is likely only in one NWIW methanol tank because it needs enough fuel to heat it, as
in the case of a suitable pool fire (all the tanks but one are ruptured, e.g., by the expected CSZ M9+
earthquake, or through terrorist activity such as collision by aircraft, or truck bombs). It is a fair

presumption that there are scenarios in which a pool fire equal in size to the amount of fuel in seven fully­
filled tanks can make enough heat external to the 81h tank it to bursting, as for example could happen due
to failure of over-pressure relief valves. This kind of domino effect BLEVE could be several times larger
than shown, due to the 5M kg limitation on Aloha BLEVE models. Therefore keep in mind that the circular

BLEVE hazard zones could be up to twice the diameter shown (twice the diameter corresponds a tank
92.6% full, in other words, eight times the volume or methanol consumed by the BLEVE, with 100%
converted to heat). The threat zones for this scenario are shown in Figure 1.
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Figure 1: In this scenario, 7 of the 8 fully filled methanol tanks are ruptured (e.g., by M9 seismic 

event) and the contents escape and bum, in such a way that the eth tank is heated to the methanol 

boiling point. Failure of over-pressure valve results In a BLEVE of the eth tank. This example 

estimates the thermal radiation threat zones assuming the eth is 11.6% full (SM kg methanol). 

Actual blast could be up to eight times larger if the 8
th 

tank were full (i.e., hazard circles twice the 

diameter shown, reaching to the towns of Kalama and Ranier). Other threats such as shrapnel 

from the BLEVE are thought to be significant, but have not been modeled. 

THREAT ZONES DUE TO THERMAL RAD/A TION FROM FIREBALL 

(ACTUAL ZONES COULD BE UP TO TWICE THE DIAMETER): 

Red: 1456 yards radius --- (10.0 kW/(sq m) = potentially lethal within 60 sec) 

Orange: 1.2 miles radius --- (5.0 kW/(sq m) = 2
nd 

degree burns within 60 sec)

Yellow: 1.9 miles radius --- (2.0 kW/(sq m) = pain within 60 sec) 

2) Pure Pool Fire Scenario.

A pure pool fire scenario that does not manage to heat any of the tanks to bursting point is not particular1y 

dangerous outside the NWIW site. If it does trigger a BLEVE in any intact tanks, this becomes an event of 

the type discussed in section (1) above. 
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3) Vapor Cloud Explosion (VCE) (Detonated) Scenario

In this worst case scenario, due to an extreme mechanical event, there is direct conversion of all of the

liquid methanol to vapor, and then detonation (e.g., an aircraft crash into the 'nicely-arranged' and closely­

spaced 8-tank farm would provide part of the means to render the tanks to create the vapor cloud,

followed by explosion of a high-explosive truck bomb on the ground, timed to provide a detonation in the

cloud, once the methanol is dispersed with a concentration between the upper and lower explosive levels,

but before not too much of it catches fire and burns before the detonation). This calculation is roughly

equivalent to the EPA maximum energy conversion scenario. The threat zones for this scenario are

shown in Figure 2.

Figure 2: In this scenario, all 8 fully filled methanol tanks are ruptured by an extreme mechanical 

event that quickly vaporizes the contents. A second event (see text for details) detonates the 

vapor cloud, resulting in a vapor cloud explosion (VCE) in which blast damage will be the major 

damage. Glass will be shattered in Longview and Rainier; serious Injuries will occur in Kalama. 

Buildings will be destroyed over a 6-mile diameter. The straight edge on one side of the yellow 

blast zone does not mark the edge of the blast area (they tend to have a circular shape) but merely 

the end of the computer model. 

THREAT ZONES DUE TO THERMAL RADIATION FROM FIREBALL: 

Threat Modeled: Overpressure (blast force) from vapor cloud explosion. 

Type of Ignition: ignited by detonation. Model Run: Heavy Gas. 

Red: 3.0 miles radius --- (8.0 psi = destruction of buildings) 

Orange: 4.3 miles radius --- (3.5 psi = serious injury likely) 

Yellow: > 6 miles radius --- (1.0 psi = shatters glass) 
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Legal Ramifications 

The potential seriousness of some of these types of events puts this planned facility in the category of 

"ultra-hazardous" despite (as some would argue) their low probability of occurrence. Such events are 

covered under US Tort law, Rest. (2d) §520 (https://www.law.cornell.edu/wex/ultrahazardous_activity), 

which provides a framework for examining an activity or process to determine if it presents an 

unavoidable risk of serious harm to others, or their property, despite reasonable care exercised by the 

actor to prevent that harm. It enumerates the factors to be considered in determining if the risk is so 

unusual, either because of its magnitude or because of the circumstances surrounding it, that such an 

activity is "abnormally dangerous" or "ultrahazardous", and therefore subject to strict liability. It sets forth 

six factors which are to be considered in determining liability. These are: 

"(a) existence of a high degree of risk of some harm to the person, land or chattels of others; 

"(b) likelihood that the harm that results from it will be great; 

"(c) inability to eliminate the risk by the exercise of reasonable care; 

"(d) extent to which the activity is not a matter of common usage; 

"(e) inappropriateness of the activity to the place where it is carried on; and 

"(f) extent to which its value to the community is outweighed by its dangerous attributes." 

Two of the six Rest. (2d} §520 criteria recognize that in a city or town, or place of residence, the presence 

of factors such as residents not wanting to promote the storage and processing of liquid or fossil fuels 

within their communities may establish the right of the residents to reject industrial proposals. 

Final remarks 

The Google Earth images are attached, as are the kml files produced by ALOHA. 

The Aloha input data and results are summarized at the end of these comments. 

This comment was submitted by: 

Alastair Roxburgh M.Sc. 

1503 North Hayden Island Drive, Portland, Oregon. 

Environmental and Applied Physics, Discrete Math; Risk and Failure Analysis. 

Co-founder and Resident Scientist. 

Northwest Citizen Science Initiative (NWCSI). 
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