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BEFORE THE 
SURFACE TRANSPORTATION BOARD 

STB Finance Docket No. 35504 

UNION PACIFIC R.R. - PETITION FOR DECLARATORY ORDER 

OPENING EVIDENCE AND ARGUMENT 
OF 

NORFOLK SOUTHERN RAILWAY COMPANY 

Norfolk Southem Railway Company ("NS") submits this Opening Evidence and 

Argument in response to the Board's decision served December 12, 20II. 

INTRODUCTION 

This proceeding concerns the reasonableness ofthe indemnification provisions in 

Union Pacific's ("UP's") tariff for the movement of toxic-by-inhalation ("TIH") and 

poison-by-inhalation ("PIH") hazardous commodities (which for convenience we refer to 

collectively as "TIH" commodities). UP's tariff generally requires that a shipper 

indemnify UP for any liability associated with UP's transportation ofthe shipper's Till 

commodity that is not caused by UP's negligence. 

NS believes that UP's tariff provisions arc unquestionably reasonable. Board 

precedent gives railroads "wide latitude" to adopt tariff provisions aimed at fostering safe 

and efficient transportation and recouping costs associated with the transportation 

services they provide to shippers. See Nat V Grain & FeedA.ss 'n v. Burlington Northern 

R.R. Co., 8 I.C.C.2d 421 (1992) {"Nat 7 Grain & Feed'), aff'd in part .sub nom. Nat 7 

Grain & Feed Ass 'n v. UnitedStates, 5 F.3d 306 (Sth Cir. 1993). 
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The need for such latitude is particularly great in the context of TIH commodities, 

which pose unique risks for the railroads that must transport them. TIH commodities arc 

inherently dangerous because the commodities themselves arc toxins and poisons. 

Unlike accidents that spill coal, steel, lumber and most other commodities, which can 

cause a mess on the right-of-way that has to be cleaned up, releases of TIH commodities 

can kill people. Deadly releases can result from acts of God, terrorist attack, motorist 

misconduct at grade crossings, and many other scenarios beyond the reasonable control 

of any railroad. 

In this context, UP's indemnity provisions fall soundly within the scope of 

railroads' reasonable discretion. Although NS does not take the position that UP's tariff 

is the only acceptable approach, NS believes that approach is a reasonable one, for tvv'o 

primary reasons. 

First, the significant liability risks addressed by UP's tariff are ones that the 

railroad cannot take reasonable steps to avoid. Those risks are inherent in these 

dangerous commodities and are imposed on railroads when shippers demand TIH 

transportation. It is entirely reasonable for railroads to allocate a portion of these liability 

risks to the shippers that create them. The Board has made clear that railroads do not 

have the option of avoiding these risks by refusing to transport Till commodities on their 

networks. Shippers know these risks arc real, and they seek to shift them to railroads as 

soon as they can by getting cars loaded with TIH commodities off their property, and 
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onto railroad property, as quickly as possible.' When railroads move these commodities, 

they take extraordinary precautions today, and they would continue to do so even if 

shippers bore responsibility for liability risks that railroads cannot reasonably control. In 

this context, it is important to note that UP's indemnity provisions do not apply to 

liabilities caused by the railroad's negligence. As a result, UP's tariff provisions require 

only that shippers bear the inherent risks arising from their own choices to manufacture, 

use, and transport TIH commodities. 

Second, UP's tariff provisions unquestionably foster safety and efficiency. 

Shippers' decisions affect the level of risks society faces from Till transportation. For 

example, armed with the common carrier obligation, shippers have demanded that Till 

commodities be shipped whenever and wherever they choose, without regard to the 

available, lower-risk options. In case after case, shippers have demanded that railroads 

move Till commodities thousands of miles across their networks - and through 

population centers - when the same commodities could have been obtained from sources 

closer to the destination.^ NS believes shippers (and their customers) are making 

' CF Industries, Inc. v. Indiana & Ohio Ry., Point Comfort Ry., & Michigan Shore R.R., 
STB Finance DocketNo. 35517 ("FD 35517"), Opening Evidence of Dow Chemical Co. (Jan. 
13, 2012) ("Dow FD 35517 Evidence") (Exh. 1 hereto) at 24. 

^ For example, in Finance Docket No. 35219, a manufacturer of chlorine demanded that it 
be moved over 1,000 miles to destinations in Texas and Louisiana, despite the fact that there were 
altemative sources closer to these destinations. Union Pacific R.R. — Petitionfor Declaratory 
Order, STB Finance Docket No. 35219 (ser\'cd June 11,2009) at 1-2. UP's evidence in that 
proceeding showed that "the facilities in both AUcmania and Plaqucminc [Louisiana] have 
alternate chlorine sources accessible by rail within 70 miles without routing through any [high-
threat urban areas ("HTUAs")], and that the facilities in Houston and Dallas have allcmativc 
chlorine sources within 300 miles (with potential sources located in the Houston metropolitan 
area) that would not require transport through other HTUAs or large cities." Similarly, in the 
pending Canexus proceeding, a manufacturer of chlorine is demanding rail ser\'ice for a 

(footnote continued on next page ...) 
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decisions about the use and transportation of TIH commodities that are not optimal for 

society because they have no incentive to intemalize the risks associated with moving 

TIH commodities long distances across the Nation's rail network. UP's tariff serves the 

public interest by reasonably providing shippers with incentives to consider a subset of 

these risks when they demand TIH transportation. 

I. THE LEGAL STANDARD REQUIRES THAT UP's TARIFF BE REASONABLE, NOT 

PERFECT 

The Board commenced this proceeding to determine whether indemnification 

provisions ofthe sort UP has included in its tariff are within the range ofa rail carrier's 

discretion to impose reasonable conditions on the transportation of highly-dangerous TIH 

commodities. UP's Petition proceeds from the premise that railroads may not tum down 

a shipper's request to move TIH commodities between any origin and any destination. 

See UP Petition, at 7. Under 49 U.S.C. § 11101(a), however, the railroads' common 

carrier obligation to move TIH commodities upon reasonable demand does not foreclose 

carriers from imposing reasonable terms and conditions on such transportation. Union 

Pacific R.R. - Petitionfor Declaratory Order, STB Finance Docket No. 35219 (served 

June 11, 2009) at 3 n.l2; see also Common Carrier ObUgation of Railroads -

Transportation of Hazardous Materials, STB Ex Parte No. 677 (Sub-No 1) (sen-cd Apr. 

15, 2011) at 4 n.S. 

(... footnote continued from previous page) 
movement of thousands of miles from North Vancouver, British Columbia to destinations in 
Arkansas. Illinois, and eastem Texas, despite the fact that there are altemative sources much 
nearer than British Columbia. See Canexus Chemicals Canada L.P. v. BNSF Ry. - Emergency 
Service Order, STB Finance Docket No. 35524 (served Oct. 14,2011) at 1. 
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The reasonableness ofa railroad's terms and conditions is judged under 49 U.S.C. 

§ 10702, It is well established that carriers have flexibility to establish any terms that arc 

"reasonable" under the circumstances, and they may adapt those terms "in response to 

changing circumstances." Arkansas Electric Coop. Corp. - Petition for Declaratory 

Order, STB Finance Docket No. 35305 (Mar. 3,2011) at 11. Board precedent gives 

railroads "wide latitude" to adopt tariff provisions aimed at fostering safe and efficient 

transportation and recouping costs associated with the transportation services they 

provide to shippers. See Nat'l Grain & Feed, 8 I.C.C.2d at 434 (approving car 

cancellation penalty as "a reasonable response to a real problem"); see also NA. Freight 

Car Ass'n v. BNSFRy., STB Docket No. 42060 (Sub-No. 1) (scr\'cd Jan. 26, 2007) 

("Promotion of cost recovery and efficient equipment utilization arc not unreasonable 

purposes."). 

The Board is not being asked in this proceeding to prescribe any railroad terms or 

conditions. The Board therefore need not and should not find that the indemnification 

provisions in UP's tariff reflect the only approach railroads may take to address the 

extraordinary risks associated with the transportation of TIH commodities. UP's 

indemnification provisions are surely one reasonable approach for dealing with these 

issues, but they arc only one such approach. There may well be other approaches, some 

of which may be superior in certain respects. In evaluating the reasonableness of UP's 

tariff, NS urges the Board to give railroads the latitude they need. The quest for 

perfection should not be an obstacle to incremental progress. 
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II. THE BOARD SHOULD EXERCISE ITS AUTHORITY TO PROVIDE GUIDANCE ON 
THE REASONABLENESS OF INDEMNIFICATION PROVISIONS SUCH AS THOSE IN 
UP's TIH TARIFF 

The question raised in this proceeding is a narrow one that is squarely within the 

Board's authority to resolve. The Board "has jurisdiction to determine whether the terms 

and conditions imder which railroads transport TIH material arc reasonable." Union 

Pacific R.R. - Petitionfor Declaratory Order, STB Finance Docket No. 35219 (served 

June 11, 2009) at 3 n.l2 (citing Consolidated Rail Corp. v. ICC, 646 F.2d 642 (D.C. Cir. 

1981); Akron, Canton & Youngstown R.R. Co. v. ICC, 611 F.2d 1162, 1169 (6th Cir. 

1979)). The Board should exercise that jurisdiction here to find that UP's tariff 

provisions regarding indemnification for the transportation of TIH commodities are 

reasonable. 

The Board should not be deterred by the possibility that its ruling might not 

resolve every issue associated with the indemnification UP's tariff requires. For 

example, as shippers pointed out in Ex Parte No. 677 (Sub-No. 1), indemnification 

provisions contained in a railroad tariff would have to be enforced in the courts. NS 

believes that UP's indemnification provisions raise no enforcement issues," but, as the 

Board explained in its decision commencing this proceeding, "UP ... docs not seek a 

ruling from the Board regarding enforceability under slate tort law, but rather the 

reasonableness ofits tariff provisions under 49 U.S.C. § 11101 and 49 U.S.C. § 10702. 

... [TJhere is no reason why the Board should not resolve the ICA challenge, a matter 

^ E.g., Dwyer v. Goldman Sachs Headquarters LLC, - F. Supp. 2d ~, 2011 WL 3629192, 
at *8 (S.D.N.Y. 2011) (no bar to enforcement of an indemnification provision where the parties 
seeking indemnification were not negligent). 
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committed to the Board's primary jurisdiction." See, e.g., Pejepscot Indus. Park, Inc. v. 

Maine Cent. R.R., 215 F.3d 195, 205-06 (1st Cir. 2000)."^ 

III. UP'S TARIFF PROVISIONS ARE REASONABLE AS A MEANS OF ALLOCATING THE 
EXTRAORDINARY BUT HARD-TO-QUANTIFY RISKS THAT RAILROADS FACE 
WHEN THEY MUST TRANSPORT TIH COM.MODITIES 

UP's indemnification provisions are a reasonable means of allocating to shippers 

(at most) a portion ofthe actual liability risks that a railroad is required to bear as a result 

of shipper decisions to demand transportation of inherently dangerous TIH commodities. 

Board precedent has consistently allowed railroads to establish terms and conditions of 

service that arc designed to allocate to shippers the burdens associated with the common 

carrier rail service those shippers demand. See, e.g., N.A. Freight Car Ass 'n v. BNSF Ry.. 

STB Docket No. 42060 (Sub-No. 1) (served Jan. 26, 2007) (carrier's storage charges 

were reasonable because "they compensate the railroad for use ofits assets {i.e., the space 

on its track or at its yards)"). 

Tariff provisions arc especially appropriate (and reasonable) when they seek to 

allocate burdens to the specific shippers whose service creates those burdens, rather than 

spreading those burdens across a broader group of shippers. Cf. PPL Montana, LLC v. 

The Burlington Northern & Santa Fe Ry., STB Docket No. 42054 (served Mar. 24, 2003) 

at 5 (rate reasonableness principles "provide[] for cost sharing (the grouping of traffic to 

share the joint and common, i.e., unattributable, costs of providing rail service), but 

* Shippers who challenged the Board's authority to adopt the liability limitations proposed 
by AAR in Ex Parte No. 677 (Sub-No. 1) acknowledged that the Board docs have authority to 
decide the reasonableness of a carrier's proposed tariff provisions. See, e.g.. Common Carrier 
Obligation of Railroads - Transportation of Hazardous Materials, Ex Parte No. 677 (Sub-No. 1) 
("EP 677-1"). Comments of Westlake Chemical Corp. (July 10,2008). at 9-10. 
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denouncc[] cross-subsidization (the recovery ofa shipper's attributable costs from other 

shippers"). 

UP's indemnification provisions reasonably further this objective without 

diminishing the care that UP is required to take when it transports TIH commodities, and 

without imposing on shippers any burdens that are not inherent in the risks posed by their 

decisions to transport these dangerous commodities. 

A. UP Has Acted in the Face of Very Real and Unique Risks Associated 
with Transporting TIH Commodities 

There is no room for serious debate about the unique dangers posed by TIH 

commodities, and the potentially catastrophic consequences of an unintentional release of 

any TIH commodity anywhere or anytime, including while it is being transported by rail. 

TIH commodities are not like other commodities, spillage of which may be messy and 

costly, but not deadly. The record is replete with evidence ofthe extreme dangers 

associated with releases of TIH commodities, some of which have been used in wartime 

as weapons of mass destmction.' Accidental releases of TIH commodities in the United 

States have taken lives and caused injury even when they took place in remote mral 

' See. e.g., EP 677-1, Comments of Paul Orum (July 22, 2008) (attaching Center for 
American Progress study "Toxic Trains and the Terrorist Threat") ("Orum EP 677-1 Comments") 
(Exh. 2 hereto); Lewis M. Branscomb, et al.. Rail Transportation of Toxic Inhalation Hazards: 
Policy Responses to the Safety and Security Externality, Harvard Kennedy School (Feb. 2010) 
("Branscomb Study") (Exh. 3 hereto) at 23-27; Simon Jones, World War I Gas Warfare Tactics 
and Equipment (2007) (discussing extensively the use of chlorine as weapon in World War I): 
Jonathan B. Tucker, The Future of Chemical Weapons, The New Atlantis, No. 26 (Fall 
2009/Wintcr 2010) (Exh. 4 hereto) at 4-5,13-14, 26-28; Theodore Karasik, Toxic Warfare, 
RAND (2002) (Exh. 5 hereto) at 21-22; '"Chlorine Bomb' Hits Iraq Village," BBC News (May 
16, 2007), available at http://news.bbc.co.uk/'2/hi/middlc_east/6660585.stm (Exh. 6 hereto). 
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areas.* Fortimately, the Nation has thus far been spared a release in a highly populated 

area, such as that which took the lives of thousands in Bhopal, India in 1984. Such a 

release likely would cause extensive loss of life. No matter what caused such a calamity 

- whether an accident, an act of God, or a terrorist attack - the railroad transporting the 

TIH commodity would face enormous potential liability even ifthere was nothing it 

realistically could have done to prevent the release. 

B . Railroads Cannot Avoid the TIH-Related Risks to Which UP's 
Indemnity Provisions Apply - They Are Already Doing All They Can 
to Prevent Releases of TIH Commodities and They Will Continue to 
Do So 

The liability risks addressed by UP's indemnification provisions are ones that 

railroads cannot take reasonable steps to avoid. UP's tariff provisions do not allocate to 

shippers any risks that are not actually and inevitably created by the danger inherent in 

the TIH commodity that the federal govemment requires railroads to transport. See 49 

U.S.C. § 11101(a); Union Pacific R.R. - Petition for Declaratory Order, STB Finance 

Docket No. 35219 (served June 11,2009). Given the magnitude ofthe risks associated 

with transporting TIH commodities, NS and other railroads have and will continue to 

have every incentive to exercise the utmost care when they are required to provide such 

transportation. Indemnification ofthe sort UP's tariff requires would not lead railroads to 

behave any less safely. 

* See EP 677-1, Written Testimony of Ass'n of American Railroads (July 10,2008) ("AAR 
EP 677-1 Testimony"), at 16-17 (describing fatalities and injuries caused by TIH releases in 
Graniteville, SC; Mmot, ND; and Macdona, TX) (Exh. 7 hereto); Branscomb Study (Exh. 3) at 5. 
16-21. 
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First, the federal govemment has established an extensive array of detailed 

regulatory mandates addressing the safe handling of TIH commodities. Dow and the 

American Chemistry Council ("ACC") have detailed in Finance Docket No 35517 the 

extensive federal regulatory mandates imposed by FRA, TSA, PHMSA, and other 

agencies when shippers insist that railroads transport TIH commodities.' In the ACC's 

words, "the regulations goveming the rail transportation of TIH commodities arc 

comprehensive and have been developed over a nearly 100 year period."** That extensive 

regulatory regime govems myriad railroad practices involving TIH transportation, 

including how to route trains, how to interchange TIH cars with other railroads; how to 

monitor Till cars when they are not moving; where to place TIH cars in a train; the type 

oftrain control system to use beginning in 2015 when moving Till shipments; and many 

more.' Railroads must comply with these regulations whether or not they arc exposed to 

tort liability for TIH-related releases.'" 

^ See FD 35517, Comments of American Chemistry Council (Jan. 13, 2012) ("ACC FD 
35517 Comments") (Exh. 8 hereto) at 4; Dow FD 35517 Evidence") (Exh. 1) at 11-14: AAR EP 
677-1 Testimony at 12,27-28 (Exh. 7). 

* ACC FD 35517 Comments (Exh. 8) at 4. ACC cites no authority for the "100 year" 
histor>' of these regulations, but there is no question that they are both extensive and 
comprehensive. 

' See e.g., 49 C.F.R. Parts 171-180; 49 C.F.R. Parts 200-244; 49 C.F.R. 1580; The Rail 
Safety and Improvement Act of 2008, Pub. L. No. 110^32, Sec. 104(a), 122 Stat. 4848,4856-57 
(enacted Oct. 16, 2008) (requiring Positive Train Control PTC installation). The Board has 
previously relied on this extensive regulatory framework in mling that railroads may not refuse 
TIH shipments. See Union Pacific R.R. - Petitionfor Declaratory Order, STB Finance Docket 
No. 35219 (served June 11,2009) at 5-6 ("DOT states that it has developed and enforces a 
'comprehensive regulatory framework applicable to the rail transportation of hazardous 
materials,' which 'effectively mitigate[s] the safety risk associated with rail transportation of 
hazardous materials.' Similarly, TSA states that, along with DOT, it has 'established 
comprehensive regulatory programs to address' the safety and security risks of transporting 

(footnote continued on next page ...) 
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Second, from NS's perspective the potential for tort liability is only one ofthe 

many harms a railroad would suffer in the event of a TIH-related calamity on its rail 

network. Such an event would threaten the lives of NS's employees and neighbors, it 

would disrupt the rail operations upon which NS's success depends, and it could prompt 

a legislative or regulatory backlash that might iinposc untold burdens on NS and other 

railroads. Indemnification is a step forward, but would not fully compensate for these 

harms. As a result, so long as railroads remain legally obligated to transport TIH 

commodities in their trains, they will take extraordinary steps to avoid any TIH-related 

catastrophe regardless ofthe degree to which they face potential tort-related liability. 

Third, UP's indemnification provisions do not eliminate the railroad's exposure to 

potentially significant tort liability for TIH-related incidents. UP has opted to exclude 

from its indemnification provisions liability arising from the railroad's own negligence. 

(... footnote continued from previous page) 
chlorine by rail, and that '[w]hen rail shipments conform to the TSA and DOT regulations, the 
risks of transporting chlorine by rail are appropriately mitigated and such movements can take 
place without posing unnecessary safety and security risks.'"). 

'" NS is not content merely to comply with these extant federal regulations. If there are 
other reasonable and efficient steps that would fiirther reduce the risks ofa TIH commodity 
release, NS is eager to explore them. Tragically, many shippers have resisted efforts by railroads 
to adopt additional safeguards against accidental releases of TIH commodities. Shippers have 
argued that the extensive regime of safety regulations applicable to rail transportation of Till 
commodities ensure that railroads take an adequate level of care. See Dow FD 35517 Evidence at 
11-14 (Exh. 1). Shippers should not be permitted to take a contrary position in this proceeding. 
Specifically, shippers should be estopped from arguing here that railroads would exercise 
insufficient care in their rail operations in the event TIH shippers were required to bear some 
portion ofthe potential liability associated with TIH releases that are not caused by railroad 
negligence. Such a position would be both wrong and disingenuous in light ofthe positions 
shippers have taken in demanding TIH transportation. 
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See UP Tariff 6607, Item, 50-D( 1); 60-D.'' Under UP's provisions - or any that retained 

liability for certain types of incidents or in the event of culpability on the railroads' part' ' 

- railroads would have no assurance that they would be "held harmless" in the event of 

any catastrophic release. As a result, they would retain strong incentives to do anything 

they could - regardless ofthe likelihood they would be found culpable - to avoid such an 

event. 

C. UP's Indemnification Provisions Are a Reasonable Approach to 
Allocating TIH-Related Liability-Related Risks 

It is entirely reasonable for railroads to seek to allocate some portion of these 

inherent TIH transportation risks to the shippers whose demands for service create them. 

Indemnification is a reasonable means of achieving this objective. In the somewhat 

analogous context of liability risks created by Amtrak's demand to operate trains carrying 

passengers on trackage owned by a freight railroad - where the presence of those 

passengers imposes attendant risks of liability in the event they are injured or killed in a 

rail accident- the Board has recognized that risks of "liability for residual damages 

arising out of Amtrak operations is an incremental cost for which [the railroad] is entitled 

to compensation." Amtrak-Springfield Terminal at 160. In that decision, the Board also 

concluded that it was not practical to calculate the precise dollar amount of compensation 

'' UP's tariff expressly provides that indemnification will not apply to any "arising from 
railroad's sole negligence or fault in the performance of transportation scr\'ices" or, in the case of 
liabilities arising from the fault or both the railroad and its customer, any liabilities "allocated to 
the railroad in proportion to railroad percentage of responsibility." 

'" The Board has previously required indemnification for all liabilities except those caused 
by the carrier's "gross negligence or willful and wanton misconduct." Application ofthe 
National Railroad Passenger Corp. under 49 U.S.C. 24309(a) - Springfield Terminal Ry., Boston 
& Maine Corp. & Portland Terminal Co.. 3 S.T.B. 157, 162 (1998) V'Amtrak-Springfie'ld 
TerminaP). 
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"necessary to cover the risk of residual damages," and so ordered Amtrak to cither "fully 

indemnify" the railroad or "purchase appropriate insurance to cover [the railroad's] 

assumption of liability for all such losses {i.e., without deductibles or low caps)." Id. at 

161. 

UP's indemnification approach is likewise a reasonable one in the context of TIH 

shipments. First. TIH-related liability risks arc a real burden imposed by the shipping 

decisions of Till shippers. NS operates trains carrying hundreds or thousands of different 

commodities every day. Til I shipments account for less than one percent of NS 

shipments, but transporting them creates vastly disproportionate risks for NS. NS 

recognizes that presently the common carrier obligation requires that railroads transport 

TIH commodities upon demand.'^ But honoring that obligation should not require 

railroads to bear uncompensated burdens. Requiring indemnification from these shippers 

goes part ofthe way - though only part - towards allowing railroads to avo/J risks that 

arc not created by their own shipping decisions, while still providing the TIH 

transportation services that shippers demand. 

Second, to date the Board has not provided guidance on how, if at all, its rate 

regulatory regime will account for these TIH-related liability risks.''* The regime must do 

that if it is to fully compensate railroads for the transportation they provide shippers. In 

'̂  As noted below, many transportation providers who have the option refuse outright to 
participate in the transportation of TIH commodities. See pages 26-27, below. Railroads do not 
have that privilege. 

''' See Branscomb Smdy (Exh. 3) at 15 ("[T]hc current regulatory scheme means that the 
risks of carrying a product that could cause billions of dollars in damage and impose potentially 
huge liability on a railway in the event ofa release are rarely reflected adequately in rail 
transportaiion rates."). 
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the meantime, UP's indemnification approach militates against this problem; it allocates a 

portion of that risk that is most clearly attributable to a particular shipper's transportation 

and that arises because ofthe inherently hazardous and deadly characteristics of TIH 

commodities. 

Third, as in the Amtrak-Springfield Terminal decision, the potential for railroads 

to obtain insurance against potential TIH-related liabilities is unrealistic and 

unsatisfactory as a way of covering these risks. NS is self-insured to a meaningful 

degree, and it therefore always bears the risk that a TIH release will result in an uninsured 

loss. See Amtrak-Springfield Terminal at 160 ("the fact that [the railroad] chooses to 

self-insure for a portion of its own operations does not mean that it should assume the 

same liability for Amtrak's operations"). Moreover, the amount of insurance available in 

the market to a railroad is limited,'^ and to the extent insurance is available it is not 

specific to TlH-relatcd events. Insurance that TIH shippers would obtain would be far 

more focused on potential liabilities associated with TIH releases, and would more 

accurately reflect those costs. Under these circumstances, indemnification - possibly 

backed up by insurance shippers might choose to obtain to cover these risks - is a 

reasonable approach. 

IV. U P ' S INDEMNIFICATION PROVISIONS GIVE SHIPPERS APPROPRIATE 
LNCENTIVES TO ACT RESPONSIBLY AND TAKE INTO ACCOUNT SOME OF THE 
RISKS ASSOCIATED WITH TIH TRANSPORTATION 

UP's indemnification provisions are reasonable not merely because they provide 

for a partial allocation to shippers ofthe actual liability risks that railroads must bear 

" See AAR EP 677-1 Testimony (Exh. 7) at 21. 
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when they transport TIH commodities. Those provisions arc also reasonable because 

they provide efficient and socially beneficial incentives for shippers (and the customers 

of those shippers who consume TIH commodities) to consider the risks associated with 

transporting TIH commodities. Presently, shippers do not bear the full liability risks 

associated with their decisions to place TIH commodifics on the Nation's rail network, 

and thus lack socially optimal inccnfivcs to minimize both the volume of those shipments 

and the distance those commodities must be transported. 

The Board has routinely upheld as reasonable tariff provisions that require cost-

effective and commercially reasonable steps that promote safety and efficiency."* Under 

the standard applied in the Board's cases, UP's tariff provisions arc plainly reasonable. 

They are a "reasonable response to a real problem:"" the calamitous risks to the public 

associated with a release of TIH commodities. The only way to prevent those hamis is 

"containment" - i.e., avoiding such releases in the first place. As the Board held in 

Arkansas Electric, where a substance (coal dust) far less dangerous than TIH 

commodities was involved, steps designed to avoid such releases are reasonable even if 

"increased revenues have covered the increased costs" associated with a release. That is 

'* Most recently, in Arkansas Electric Coop. Corp.—Petition For Declaratory Order, STB 
Docket No. FD 35305 (served Mar. 3, 2011) at 9, the Board explained that "coal dust 
containment efforts that arc appropriately calculated to produce reliable and efficient scr\'icc [arc] 
reasonable." See also, e.g., N.A. Freight Car Ass'n v. B.NSF Ry., STB Docket No. 42060 (Sub-
No. 1) (served Jan. 26,2007) (finding storage charges reasonable in part because "they encourage 
more efficient use of freight cars on its system"); Nat 7 Grain & Feed, 8 I.C.C.2d at 434 
(approving car cancellation penalty as "a reasonable response to a real problem: overbooking of 
cars.... [0]vcrbooking distorts the true demand for railcars and makes it impossible to plan and 
manage its car supply properly."). 

'̂  Nat 7 Grain & Feed, 8 I.C.C.2d at 434. 
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because railroads have leeway to take actions designed to minimize the "risk ofharm to 

the environment." and "containment is the only way to protect the environment and 

communities along the right of way." Id. at 9. Far more clearly than with coal dust, 

preventing releases of TIH commodities is an appropriate goal of railroad tariff 

provisions. 

A. Shipper Decisions Play a Role in Level of TIH Risks 

There is no doubt whatsoever that the decisions of TIH shippers and the 

customers they supply play a key role in determining the level of risk associated with the 

transportation of TIH commodities on the Nation's rail network. Even when everyone 

involved has taken all reasonable steps to prevent an accidental (or attack-related) release 

from occurring, the movement of TIH commodities on the Nation's rail network involves 

inherent risks that an accident caused by a third party, an act of God, or a terrorist attack 

will result in a catastrophic release. The shippers (and their customers) who decide to 

make, use, and ship TIH commodities directly affect the level of those risks by 

determining how often and how far TIH commodities must travel on the rail network: 

• The decisions of shippers and their customers determine the shipping 

pattems of TIH commodities, and in tum the need for TIH commodities to 

travel long distances by rail and traverse the urban areas where a TIH 

release would cause the most harm. When a receiver decides to buy from 

a seller thousands of miles away instead of one nearby, it creates more 

risks than necessary. When a seller decides to ship its TIH commodity to 

a far-away customer rather than arranging to obtain the commodity 

through a swap agreement with a producer closer to the destination, it 

- 2 1 -
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generates unnecessary risk. As Dow explained, the "number of TIH 

movements" and the "miles traveled per movement" directly affect the 

level of risk, and in tum "can be affected by shipper sourcing decisions.""* 

• The decisions of shippers and their customers also determine whether TIH 

commodities need to be transported at all. When the user ofa TIH 

commodity decides to continue buying that commodity (and having it 

delivered by rail) instead of switching to available altematives that arc 

safer to transport, it generates unnecessary risk."' 

As a 2010 study of TIH-related transportation risks by Harvard's Kennedy School of 

Govemment concluded, "[t] he most desirable solution in preventing chemical releases is 

to reduce or eliminate the hazard where possible, not to control it. This can be achieved 

by modifying processes where possible to minimize the amount of hazardous material 

used, replace a hazardous substance with a less hazardous substitute, or minimize 

transportation by co-locating production and use." Branscomb Study (Exh. 3) at 57. 

Only shippers (and their customers) can achieve this goal. 

'̂  EP 677-1, Written Statement of Dow Chemical (July 10. 2008) ("Dow EP 677-1 
Statement") (Exh. 9 hereto) at 2 (shippers can reduce risks by redesigning their supply chains); 
see also, e.g., footnote 2 above; EP 677-1, Supplemental Comments of Agricultural Retailers 
Ass'n, ct al. (Aug. 21, 2008) (Exh. 10 hereto) at 28-29 (acknowledging that "TIH shipping 
community" can "reduce the risk of TIH transportation by rail" by "tak[ing] steps to reduce the 
route-miles traveled by TIH materials"); Orum EP 677-1 Comments (Exh. 2); EP 677-1, Written 
Testimony of Union Pacific Railroad Co. (July 15, 2008) ("UP EP 677-1 Testimony") (Exh. 11 
hereto) at 8-9; AAR EP 677-1 Testimony (Exh. 7) at 23. 

" Dow EP 677-1 Statement (Exh. 9) at 2 (shippers can reduce risks by evaluating ways to 
convert highly hazardous products to less hazardous derivatives); UP EP 677-1 Testimony (Exh. 
11) at 6-8; AAR EP 677-1 Testimony (Exh. 7) at 21-23; Orum EP 677-1 Comments (Exh. 2); 
Branscomb Study (Exh. 3) at 57. 
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And those decisions arc beyond the control ofthe railroads that must transport 

TIH commodities on demand. Railroads are not allowed to refuse tendered shipments 

based on their view that a move between a particular origin and destination is 

unnecessarily long, would unnecessarily require movement through dense population 

centers, or would necessitate the use of relatively light-density lines. See Union Pacific 

R.R. - Petitionfor Declaratory Order, STB Finance Docket No. 35219 (ser\'ed June 11, 

2009) at 5-6. These are decisions that the Board effectively has left with the shipper. 

B. UP's Indemnification Provisions Give Shippers Appropriate 
Incentives to Internalize the Costs of their Shipping Decisions 

It is in the public interest - and certainly reasonable - for these shippers (and their 

customers) to have reasonably calibrated incentives to make decisions that reflect the 

inherent risks of shipping TIH commodities by rail. The Board should advance the 

public interest by approving UP's reasonable indemnification provisions. Those 

provisions spell out for TIH shippers that they will bear some portion of any TIH-rclatcd 

liabilify imposed on the railroad for events outside ofthe railroad's control and that arise 

from the inherent characteristics of TIH commodities. That obligation will give these 

shippers reason to take cost-effective steps to reduce those risks. Shippers will in tum 

reflect these liability risks in the prices they charge to their customers, perhaps by 

charging customers located farther away higher prices than others to reflect the additional 

shipping risks. And the incentives created by UP's indemnification obligation will never 

be excessive, since UP's tariff would not allocate to the shipper any risk beyond the 

actual liabilities that might be imposed on the railroad when it is forced to transport the 

shipper's TIH commodity. 
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It is well established that parties in a position to affect the risk {i.e., the 

extemalities) that society faces from some activity - here TIH transportation - will not 

make optimal decisions unless they bear the risks their decisions create. As the 2010 

study by Harvard's Kennedy School concluded, "[a] key obstacle to minimizing the risks 

of TIH products is that the extemal costs of risk are not included in the decision making 

process ofthe supply chain participants." This principle led the authors to suggest, as 

their "first action recommendcd[,] that the supply chain participants should estimate the 

cost of risk and intemalize it into the price of their products." Branscomb Study (Exh. 3) 

at 65; see also id. at 29. This point is one of general application. See, e.g., Guido 

Calabresi, The Costs of Accidents: A Legal and Economic Analy.sis, at 70 (1970) 

("Failure to include accident costs in the prices of activities will, according to the theory, 

cause people to choose more accident-prone activities than they would if the prices of 

these activities made them pay for these accident costs, resulting in more accident costs 

than we want."); A. Mitchell Polinsky and Steven Shavell, The Uneasy Case for Product 

Liability, 123 Harv. L. Rev. 1437,1460 (April 2010) ("[B]y causing the prices of 

products to properly reflect accident risks, product liability will lead consumers lo 

purchase the socially ideal quantities of risky products."). 

As such, shippers should bear the risk of liability arising from the rail 

transportation of TIH commodities that their shipping decisions create. Given the 

difficulty railroads would have reflecting those risks in the freight rates they charge {see 

page 18 above), an approach that allocates those risks through indemnification is efficient 

and certainly reasonable. Cf Amtrak-Springfield Terminal at 161. 
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The reasonableness of UP's tariff provisions does not tum on whether in response 

any particular shipper would (or should) make any particular change in its activities so as 

to reduce the risk of TIH-related liability. The point is that those shippers would have 

better incentives to make the right, socially-optimal decisions when they demand TIH 

transportation. 

V. Indemnity Provisions Are Commonplace When Hazardous Commodities are 
Transported by Other Unregulated Modes 

The reasonableness, efficiency, and "commercial availability"^" of 

indenmification provisions is confirmed by the fact that unregulated transporters of 

hazardous materials, and specifically TIH commodities, routinely demand that shippers 

of those commodities share the liability risks associated with potential accidents and 

releases."' Commercial practices in unregulated transportation settings - where 

transportation service providers are not encumbered by the common carrier obligation 

and regulation of their rates and practices -illustrate efficient, market-driven allocations 

of risk in the transportation of hazardous commodities. Many transportation providers 

that do not expressly prohibit shipment of TIH commodities are unwilling to do so unless 

shippers indemnify them for all liabilities associated with such transportation, even those 

that may arise from negligence on the carrier's part. For example, UPS's standard tariff 

provides: "The shipper agrees to indemnify, defend, and hold harmless UPS, its parent 

corporation, and affiliated companies, their officers, directors, employees, agents, and 

20 Arkansas Electric al 5. 

"' In addition, as noted above, the Board itself has required indemnification when railroads 
arc forced to allow Amtrak to carry passengers on their lines, thereby imposing elevated risks of 
liability. Amtrak-Springfield Terminal at 160; j£?e pages 17-18, above. 
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their successors and assigns, from all claims, demands, expenses (including reasonable 

attomey's and consultants' fees), liabilities, causes of action, enforcement procedures, 

and suits of any kind or nature brought by a govcmmental agency or any other person or 

entity arising from or relating to the transportation ofa Hazardous Materials 

package."^' ABF Freight System's tariffs are similar. They provide that it "may accept 

shipments of hazardous materials or substances" but does so only subject to a host of 

requirements, including that '"any and all liability for damages resulting from the 

hazardous material shall be borne by the Customer."' 

Transportation brokers that arrange transportation of hazardous commodities 

similarly demand indemnification. For example, Matson Logistics "shall have no 

liability in connection with the transportation of hazardous material."""' And Rail 

Bridge's standard terms provide that it "shall have no liabilify in connection with the 

transportation, and all obligations under the above-referenced documentation shall be 

borne by Shipper, who shall defend, indemnify and hold harmless RBC, its parent and 

affiliates including attomey's fees, from any liability arising from any actions or 

"' UPS TariffTcrms and Conditions of Service for Package Shipments in the United Slates, 
§ 3.8, available at hllp:/.'www.ups.com'media/cn/'terms_service_us.pdf (Exh. 12 hereto) 
(emphasis added). 

" ABF Rules and Special Scr\'icc Charges (ABF 111 -AD) (July 25,2011), Item 973: 
Transportation of Hazardous Materials or Substances, available at 
htlp:,','www.abfs.com/resource/ABFl 1 l/ltcms/item973.asp (Exh. 13 hereto) (emphasis added). 

"* Matson Logistics, Inc., Customer Services Agrccmcnl, § 7, available at 
hltp:,//www.matson.com/logistics/pdf/Logistics_Tcrms_and_Condilions.pdf (Exh. 14 hereto). 
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transactions of any Shipper or any customers or principal of Shipper or anyone acting for 

Shipper."-' 

Such practices are not uniform, as one would expect in an unregulated 

marketplace. Some transportation providers who do not have a statutor>' common carrier 

obligation to handle TIH shipments simply refuse to transport such commodities under 

any circumstances. FedEx Ground, for example, "does not accept for transportation ... 

inhalation hazards."'* Conway docs not accept any shipments of toxins or "poison gas," 

which include TIH commodities like chlorine and anhydrous ammonia."' And Yellow 

Roadway similarly does not accept for shipment in any quanfity materials classified as 

"Toxic Inhalation Hazard Material Zone A."'* Others no doubt work out risk-sharing 

arrangements on a private, contractual basis. But the fact that many providers of TIH-

related transportation do require indemnification by the shippers for potential liability 

risks shows that the risk-sharing achieved by indemnification is often efficient and 

commerciallv reasonable. 

"' Rail-Bridge Corp. Rules Circular, Item 6, available at 
http://www.railbridge.com/Rulcs/'Rail-Bridge-Rulcs-Circular_0500.asp (Exh. 15 hereto). 

'̂  FedEx Ground Tariff, p. 7, available at http://images.fcdex.coni/us/scr\'iccs/pdf/SG_ 
GroundTariff_20l2.pdf (Exh. 16 hereto); see also FedEx Hazmat Shipping Guide, al 1-3, 
available at http://images.fedcx.com/us/scrviccs/pdf/HazmatShippingGuidc.pdf (Exh. 17 hereto). 

'̂ Conway Tariff, Item 180-30, available at htlps://www.con-
way.com/cn/'truckload/FilcLibrary/PagcFilc/l 21 /RulesTariff pdf (Exh. 18 hereto). 

•' YRC Tariff 100, Item 540 - Explosives and Other Dangerous Articles, available at 
hltps://my.yrc.comy'dynamic/national/scrvlct?CONTROLLER=com.rdwy.cc.rexcommon.proxy.ht 
tp.controllcr.PublicProxyController«&rcdir=/TFD617&TAG= 1TFA9402160904177600&DAfE= 
01/18/2012 (Exh. 19 hereto). 
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CONCLUSION 

For the reasons set forth above, the Board should declare that UP's tariff 

provisions, and other similar indemnifications applicable to TIH commodities, are 

reasonable under 49 U.S.C. §§ 11101 and 10702. UP's tariff provisions allow the 

railroad to allocate to the shipper a portion ofthe extraordinary risk of liabilify imposed 

on it by the shipper's transportation demand, without lessening the railroads' incentives 

to take extraordinary safety precautions in transporting TIH commodities, UP's tariff 

provisions also serve the public interest by giving shippers and their customers 

appropriate incentives to intemalize the risks associated with their use and transportation 

of TIH commodities. 

Respectfully Submitted, 

^ A ^ ' '.̂ j L.[\f^e//i 
David L. Coleman 
John M. Scheib 
James A. Hixon 
Norfolk Southem Railway Company 
Three Commercial Place 
Norfolk, VA 23510 

^ 
h^ 

David L. Meyer 
Anand Viswanathan 
Morrison & Foerster, LLP 
2000 Pennsylvania Ave., N.W. 
Washington, D.C. 20006 

Attorneys for Norfolk Southern Railway Company 

Dated: January 25, 2012 
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INDIANA & OHIO RAILWAY COMPANY, 
POINT COMFORT AND NORTHERN 
RAILWAY COMPANY, AND MICHIGAN 
SHORE RAILROAD, INC. 

Defendants. 

Docket No. FD 35517 

m 7 3 mi 

OPENING EVIDENCE 
OF THE DOW CHEMICAL COMPANY 

The Dow Chemical Company C^^ow") hereby submits its Opening E^ndence in the 

above-captioned proceeding pursuant to the procedural schedule issued by the Surface 

Transpoitation Board ("Board") on September 30,201L As described below, the challenged 

special train service or priority train service proposal' C'P^S proposal") established by 

Defendants is an unreasonable practice in violation of 49 USC § 10702 and cause Defendants to 

violate their conunon canier obligation under 49 USC § IIIOI. 

[. Summaiy of Argument 

The PTS proposal was designed by a small group of railroad executives with apparently 

no expertise in tank car design, derailments,.or tank car ruptures. It was designed without any 

empirical studies or testing of any kind, and without tbe assistance of experts or outside 

' XTefendants bave rq;>eatedly taken issue with the tennmology used by Complainants to described the challenged 
provisions. Sec, c.p.. Defeodants' Motion to Dismiss at p. 4 (filed May S, 201 ]); Defendants' Response to 
Complainants* Supplemental Infoimatioo at p. S-6 (filed Oct 31,20] 1). DefendanU bave also claimed Uiat they can 
moot this entire proceeding simply by renumbering tbe challenged tariff while making slight modifications. See 
Defendants' Motion to Dismiss at p. 4 (filed May S, 2011). Hie Board has not been, and should not be, distracted 
by this obfiiscation. 
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consultants. The Board should reject Defendants' ad hoc attempt to supoimpose requirements 

in an area already comprehensively regulated by several federal agaides that have spent decades 

of painstaking analysis and scientific studies, with voluminous public comment, to develop the 

cunent regulatory regime. There is no evidence that the challenged PTS proposal increases 

safety in any way. In short, it is an arbitrary, wasteful provision^ and the Board should find the 

PTS proposal to be an unreasonable practice tiiat results in a violation of the common carrier 

obligation. 

II. Identity and interest of Dow. 

A. Identity of Dow. 

Dow is a diversified chemical company that harnesses the power of science and 

technology to constantly improve what is essential to hiunan progress. Dow offers a broad range 

of innovative products and services to customers in more than 175 countries, helping them to 

provide everything fixim fiesh water, food, and pharmaceuticals to paints, packaging, and 

personal care products. In order to provide many of these essential products and services, Dow 

both produces and uses hazardous materials, including materials that are classified as toxic 

inhalation hazards or poison inhalation hazards C'TIH/PIH" materials). The broad range of 

products that Dow produces span virtually every industry, including railroads, and make possible 

approximately 90% of the goods people use every day. 

Dow has developed a culture of safety and responsibility that povades all ofits activities. 

This culture has generated a long track record of innovation and investment to improve Dow's 

safety performance in the production, use, and transpoitation of hazardous materials. Dow 

recognizes the risks inherent in transporting hazardous materials and is continually designing and 

ro-designing its supply chain to mmimize those risks. This includes effijrts to reduce or 

' Atchison Railwav Companv v. United States. 232 U.S. 199,217 (I9I4). 
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eliminate the shipment of highly hazardous materials, continually optimize sourcing and routing 

of those materials, unprove shipping containers, monitor their location and condition in transit, 

and enable effective emergency prqiaiedness and response. Cuirentiy, 20 percent of Dow's 2.2 

million product shipments annually are regulated as hazardous materials or dangerous goods. 

Dow's collaborative efforts with carriers across all transportation modes have achieved an 

incident-fiee rate of 99.97 percent and earned it award recognition in the last few years fiom 

Norfolk Southem Railway, CSXT, BNSF, Kansas City Soutiwm Railway. Canadian Pacific 

Railway ("CP"), and Canadian National Railway ("CN") for leadership and performance in 

safety practices. For its efforts and performance in 2011, Dow expects to receive safety awards 

fiom CN, CP, CSXT, and tiie Union Pacific Railroad. 

Dow's major manufacturing sites in tiie United States are located in Texas, Louisiana, 

Michigan, Califomia, and West Vi^inia. These sites, and otiiers around the country, are 

dependent upon laihxiads for the safe, secure, and reliable transportation of raw materials and 

products. Dow's business model is built on the fiict that rail tiansportation of hazardous 

materials represents the safest, most efScient, most economical, and most socially acceptable 

way to ttanspoit large volumes of these matoials long distances over land. 

Safety is a crucial goal for Dow in all aspects ofits busbess. Dow has been a leader in 

ensuring the safe handling and transport of TIH/PIH commodities such as chlorine. { 

• }' For example, Dow has been at the forefiont 

of tiie science-based effort to create a next generation chlorine tank car. This effort has consisted 

^ Puisuant to the Protective Order in this proceeding, nfoimatios contained within single brackets {...} has been 
designated "CONFIDENTLAL," and infonnation contained within double brackets {{...}} has been designated 
"HIGHLY CONFIDENTIAL." 
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of extensive empirical evidence regaiding how tank cais impact, how releases occur, and what 

design elements create the safest tank car possible. 

Dow has also participated actively in the Advanced Tank Car Cooperative Research 

Program and the implementation of advanced GPS and sensor tracking technologies on chlorine 

tank cars. In conjunction witii its goals, Dow continues to work on redesigning its supply chain 

to reduce rail shipments of chlorine. Dow strongly si^ports commumty emergency preparedness 

and response through TRANSCAER®, an acronym for Transportation Conununity Awareness 

and Emergency Response, a voltmtary national outreach effort that trains more than 20,000 

people annually to prepare for and respond to nnergencies in the unlikely event of a chemical 

transportation incident m tiieir local communities. Dow supports continuous improvement in 

reducing the potential risks associated with flipping IW/PIH by rail, but Dow does not agree 

witii changes to existing safe operating practices if such changes have not been tested and shown 

to increase safety. 

B. Interest of Dow in this proceeding. 

Dow receives rail service firom tbe Huron and Eastem Railway ("HESR"), a RailAmerica 

subsidiary, for shipments of chlorine and anhydrous hydrogen chloride C'AHCl") from 

interchange with CN at Durand, Michigan to a Dow facility in Midland, Michigan. HESR has 

attempted to implement tiie PTS proposal on Dow's chlorine and AHCl shipments. Significant 

discussions have occuired between Dow and HESR/RailAmerica regardmg the proposed 

application ofthe PTS requirements on these shipments. More recently, another RailAmerica 

subsidiary, the Indiana & Ohio Railwity ("IORY"), also has imposed the PTS proposal upon 

inbound shipments to a Dow facility in Cincinnati. 
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lU. Governing Law. 

A. Unreasonable Practice. 

As described fiirther below, evaluation of the PTS proposal under tiie ciicumstances at 

issue in this case reveals that it is an unreasonable practice. A comprehensive regulatory regime 

already govems the safety of hazardous materials rail transportation, and is managed by tiie 

Federal Railroad Administration C'FRA"), the Pipeline and Hazardous Materials Safety 

Administration C'PHMSA"), and tiie Transportation Security Administration CTSA"). There is 

no evidence that the PTS proposal increases safety b^ond that already provided by the existing 

comprehensive regulatoty reg^e. 

Where such a comprehensive safety regime already exists and is administered by other 

federal agencies, precedent requires that a raihoad proposing additional safety measures 

specifically show tiiat the existing regime is insufficient Consolidated Rail Corporation v. 

Interstate Commerce Commission. 646 F.2d 642,648-652 (D.C. Cir. 1981) ("Conrail"^. 

Defendants have not even begun to attempt to meet this standard. Therefore, the PTS proposal is 

an unreasonable practice. 

B. Common Carrier Obligation Violation. 

Railroads have a common cvrier obligation under 49 U.S.C. § 11101 to serve shippers 

on their rail lines. Pejepscot Industrial Park. Inc. d/h/« fiT'"*"'el Industries - Petition for 

Declaratorv Order. STB DocketNo. 33989, slip op. at 14 (STB served May 15,2003). (finding 

that, where there is no embargo or abandonment, raiboad "had an absolute duty to provide rates 

and service...upon reasonable request, and that its fidlure to perfoim that duty was a violation of 

section 11101"; see also Tanner & Co. et al. v. Chicago. Burlington & Ouincv R.R. Co.. 53 

I.C.C. 401.406 (1919); Pacolet Mfg. Operating Allovrance. 210 I.C.C. 475,477 (1935). 
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The common carrier obligation is perhaps the most basic and foundational tenet of 

federal rail transportation law. See Common Carrier Obligation of Railroads. Transcript of 

Public Hearing at 33-34, STB Ex Parte No. 677 (April 24,2008) (statement of Chaiiman 

Nottingham) Q>foting that the common cairier obligation goes back to Roman law and stating 

tiiat "tiie heart ofthe Board's mission is our responsibility to serve as a forum for resoMng 

disputes...regarding wfaether...the railroads are canying out that obligation to provide service on 

reasonable request") (internal quotes omitted). 

The Board has the autiiority to determine that tariff or contract provisions unlawfiilly 

interfere with the common cairier obligation. Railroad Ventures. Inc. - Abandonment 

Exemption - Between Youngstown. OH and Darlington. PA. in Mahoning and Columbiana 

Counties. OH and Beaver Countv. PA. STB Docket No. AB-556 (Sub-No. 2X), slip op. at 3 

(served Jan. 7,2000) ("contractual restrictions that unreasonably interfere with common canier 

operations are deemed void as contraty to public policy"). The Board can also detennine that 

preconditions are unlawful if they must be met by a shipper to obtain rail service. Pejepscot 

Industrial Park- Petition for Declaratory Order. STB DocketNo. 33989, slip op at p. 13 (served 

May 15,2003) (stating that a "rail canier cannot make its service contingent upon guaranteed 

profits fiom that service or upon the shipper's advance fimding of repairs to the rail lme over 

which the service would then be provided"); Panish &. Heimbecker. Inc. - Petition for 

Declaratorv Older. STB Docket No. 42031 (served May 26,2000) (fmding tariff surcharge to be 

an unreasonable practice). See also United States v RaMmnTP. & Ohio R.R. Co, 333 U.S. 169, 

177(1948). 
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As described furtiier below, the PTS proposal unlawfiilly interferes with the common 

cairier obUgation became it establishes numerous unreasonable preconditions and restrictions on 

rail service for certain shippers. 

C. The Board should apply tbe Conrail standard to this proceeding. 

1. Unlike tbe two cases cited by Defendants, the facts surrounding the 
PTS proposal are similar to ConraiL 

Defendants assert that reliance on Conrail is "not supported by the facts." Response to 

Complainants* Supplemental Infonnation at p. 17 (filed Oct 31,2011) CResponse"). 

Defendants then describe certun differences between the Connul case and the issue now before 

the Board in this proceeding, but Defendants have completely ignored numeious other facts that 

show the similarity between Conrail and this procee^g. The Board can and should look to 

Conrail to find that (1) Defendants have the burden of proof regarding the reasonableness ofthe 

challenged PTS proposal; and (2) a cost-benefit analysis should be used in evaluation ofthe PTS 

proposal. 

The particular issue before the ICC* and the Court of Appeals in the s^peal by Onrail of 

that decidon is no different than tiie issue before the Board today. Specifically, the issue before 

tbe ICC was "whetiier the railroads' voluntary attempt to institute and charge for additional 

safety measures not mandated by DOT or NRC is 'reasonable* under the Interstate Commerce 

Act" ConraiL 646 F.2d at 650 (n. 16). Similarly, the issue before the Board today is whether 

Defendants' PTS proposal creating additional safety measures for hazardous materials 

transportation, at significant cost, is ̂ Yeasonable" under ICCTA given the comprehensive safety 

regulation in tiiis field by tiie Department of Transportation ("DOT"), FRA. TSA. and PHMSA. 

* Tr̂ înlniiH Rutcs on Radioactive Materials. Eastem Raihoads. 362 ICC 756 (1980). 
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Cases cited by Defendants do not i»rove otherwise. Unlike both Conrail and the facts 

surrounding the PTS proposal, neither North American Freight Car̂  nor AECC* dealt witili safety 

measures applied to transportation of hazatdous commodities where other federal agencies had 

been directed by Congress to ensure safe transpoitation and, consequendy, had already 

established a comprehensive regulatoty regime of safety measures. The two cases cited by 

Defendants dealt witii new tarifEs (1) assessing demurrage and storage charges fbr empty private 

rail cars (NAFCA). and (2) creating perfonnance standards applicable to dust emissions fiom 

loaded coal trains (AECC). Neitiier case dealt with safety and, crucially, there is no 

comprehensive federal regulatoty regime covering either demunage/storage charges or coal dust 

emissions fiom trains. 

2. The burden ofproofshould be on Defendants. 

It is true that die burden of proof is customarily on tiie complainant in unreasonable 

practice cases. NAFCA. slip op. at S. However, the specific circumstances ofthis case are akin 

to those in Conrail and, therefore, the burden ofproofshould be on Defendants just as it was on 

the railroads in Conrail. 

In NAFCA. the Board described several distinctive facts that showed Conrail was "not 

analogous" to the BNSF storage and demurrage charges at issue in NAFCA. While Defendants 

claim that the cuirent dispute over the challenged PTS proposal is similarly not analogous to 

Conrail (Response at 17), even a cursoty evaluation of NAFCA shows that two ofthe Conrail 

facts mentioned by the Board are also present in tiie Board evahiation ofthe PTS proposal. First, 

"the extra services for which the railroad was attempting to charge extra, which were purportedly 

' Norfli American ftetght Car Association v- BNSF Raihwv Companv. STB Docket No. 42060 (Sub-No. 1) (served 
Jan.26,2007)CT^KA")-
* Aricansaa Electric Cooperative CoreoratioB - Petition for DecJamtory Order. STB Docket No. 3S30S (served 
March 3,2011) CAECJT). 
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required for safety reasons, were not required by the Department of Transpoitation (DOT) and 

the Nuclear Regulatoty Commission (NRC), ^ l̂ich had primary jurisdiction over safety." 

NAFCA. slip op. at 5. This is identical to the PTS proposal, which is ostensibly for safety 

reasons despite not being required by either tbe FRA or PHMSA, whidi have primary safety 

jurisdiction. Second, "DOT and NRC had determined that the transportation was safe without 

the additional special services applied by the railroads." NAFCA. slip op. at 5. Again, FRA and 

PHMSA have specified certain requirements for safe transportation of hazardous materials, and 

the PTS provisions are not among them. 

Defendants claim tiiat the Staggers Act "shifted the burden of proof to the shipper", but 

this is an overstatement As the court noted in Conral. it was not the statute that controlled the , 

deteimination ofthe burden of proof but, instead, tiie specific facts at issue: "tiie burden is on 

them to show that, for some reason, the presumptively valid DOT/NRC regulations are 

unsatisfectoty or inadequate in their particular circumstance." Conrail. 646 F.2d at 650.̂  Itis 

exactiy this showing that the Board should require of Defendants - that tbe presumptively valid 

FRA/PHMSA regulations are unsatisfectoty or inadequate given the particular circumstances of 

Defendants' operations. 

Congress has not specifically defined what constitutes an unreasonable practice. V/TL 

Rail Corporation - Petition for Declaratory Order and Interim Relief. STB Docket No. 42092, 

slip op. at 6 (served Feb. 17,2006). Consequentiy, the Board has broad discretion regarding 

deteimination of unreasonableness, and the Board applies that discretion in a "fact-specific" 

inquiry on a case-by-case basis. WTL. slip op. at 6. See also Granite State Concrete Co.. Inc. v. 

Siirfat« Transportation Board. 417 FJd 85,92 (l** Cv. 2005) (the Board "has been given broad 

^ Indeed, later court decisions show that the Comail precedent was considered, but not qiplied, simply due to the 
paiticnhv&cts at issue and not because ofthe Staggers Act North American Rneight Car Association v. Surface 
TYansportation Board. S29 F.3d 1166.1174 (n. 7) (D.C. Cir. 2008). 
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discretion to conduct case-by-case fact-specific inquiries to give meaning to these terms, which 

are not self-defining, in the wide variety of fectual ciicumstances encountered"). Defoidants 

request that the Board follow the burden of proof determination Scorn NAFCA ( \ ^ r e tiie Board 

decided that complainants bad tiie burden) based on titie "fects and circumstances" of this case 

(Response at 18), but Defendants' request is only feebly supported. As described above, the 

current situation, unlike NAFCA and AECC. is quite similar to tiie fectual scenario in Conrail. 

In sum, then, the Board's statement in NAFCA applies with equal force to the PTS 

pn>posal: "tiie court placed the burden on the railroads to prove tiiat tiie presumptively valid 

regulations were unsatisfictoty or in adequate in their particular circtmtstances." NAFCA. slip 

op. at 5. The same considerations £^ly here, and the Board should find that Defendants have 

the burden of proof. 

3. The Board should determine whether the PTS Proposal is reasonably 
commensurate economically whh tiie problem it purports to address. 

Evaluation of tiie reasonableness ofthe PTS proposal should not occur without 

consideration ofthe costs required for PTS. As the Board recentiy stated, "any tariff provision 

must be reasonably commensurate economically with the problem it addresses." AECC. sUp op. 

at 6. Although the Board has determined that a fonnal cost-benefit analysis ("CBA") is not 

always wananted (AECC. slip op. at 6), tiie specific facts at issue here regarding the PTS 

proposal mdicate that a CBA is ^ropriate. Unlike the situation in AECC. the histoty of 

TIH/PIH tank car safety includes decades of extensive scientific and data-focused analyses. 

Most ofthis analysis has not only included quantification of costs and benefits, but is available 

publicly because tiie analyses occurred m the public arena via rulemaldng proceedings of 

PHMSA, FRA, and other agencies. In short, it is entirely ^ipropriate to compare the costs and 

benefits of tiie FTS proposal. The Board should evaluate whedier the PTS proposal produces 

10 
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safety benefits which are "commensurate" with tiieir cost Conrail. 646 F.2d at 648. The Board 

should also deteimine v^ietiier the PTS proposal represents an "economical means of achieving 

tiie expected safety benefit" when compared vritii otiier possible safety measures. ConraiL 646 

F.2dat648. 

IV. Argument 

As shown below, the PTS proposal is an unreasonable practice in violation of 49 USC 

§ 10702 and it causes Defendants to violate their common cairier obligation under 49 USC 

§ 11101. The PTS proposal unreasonably purports to mandate certain rules in an area already 

extensively covered by federal regulations. It does so without any supporting analysis or 

evidence regarding the safety impact ofthe challenged provisions, let alone the relationslup of 

tiie daimed benefits to tiw costs involved. All relevant facts reveal tiiat die PTS proposal is an 

unreasonable practice that imlawfiilly impedes provision of common cairier rail service. 

In addition to the Opening Evidence provided herein, Dow also supports the evidence 

filed by tiie American Chemlstty Council ("ACC") and The Chlorine Institute ('TCI"). Dow is a 

member of botii ACC and TCI. 

A. The PTS proposal is an unreasonable practice. 

1. A comprehensive federal regulatory safety rc^me for hazardons 
materiala rail transportatioo already exists. 

a. The Department of Transportation manages a comprehensive 
system of TIH/PIH transportation regulation. 

Congress has Erected DOT to establish and oversee a comprehensive system for 

promoting and ensuring railroad safety, particularly with regard to the transportation of TIH/PIH 

commodities. Railroad safety is govemed by 49 USC § 20101 et seq., which addresses a wide 

variety of raikoad equipment and operations issues. The puipose of these statutes "is to promote 

11 
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safety in evety area of railroad operations and reduce railroad-related accidents and inddents." 

49 USC § 20101. See also 74 FR 1772 ("[t)he Secretaty...has autiiority over all areas of railroad 

transportation safety'^* Similarly, hazardous materials transportation is govemed by 49 USC 

§ 5101 etseq. As directed by Congress, tbe Secretaty of Transportation "shall prescribe 

regulations for the safe transportation, induding security, of hazardous material in mtrastate, 

interstate, and foreign commerce." 49 USC § 5103(bXl). The Secretaty of Transportation has 

delegated its authority in these areas to the Federal Railroad Administration, 49 CFR § 1.49, and 

the Pipeline and Hazardous Materials Safety Admmistration, 49 CFR § 1.53. 

As the Board knows, the regulations established by FRA, PHMSA, and TSA are 

extensive. See. e.g,. f̂ SV Transpoitation. Inc. - Petition fat Declaratory Order. STB DocketNo. 

34662, slip op. at 3 (served March 14,2005). "FRA promulgates and enforces a comprehensive 

regidatoiy program" at 49 CFR Parts 200-244, covering virtually all aspects ofthe rail industry, 

including areas such as: track, communications, rollmg stock, end-of-train marking, safety 

glazing, incident reporting, locational requirements for the dispatdi of U.S. rail operations, safety 

integration plans, operating practices, alcohol and drug testmg, locomotive engineer certification, 

and workplace safety. 74 FR 1772. 

The regulatory scheme established by PHMSA is no less impressive. ^ 49 CFR Parts 

171-180. PHMSA regulations have categorized hazardous materials into various classes based 

on risk, and each class must be packaged, handled, marked, labeled, and placarded accordmg to 

the regulations. 74 FR 1771-1772. Additionally, PHMSA regulations cover communications, 

emergency response infonnation, training requirements, and "operational requironents 

applicable to each mode of transportation." 74 FR 1772. PHSMA regulations also cover 

handling of rail cars and the positions of cats in trains. 49 CFR § 174.82 et seq. 

12 
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PHMSA recentiy issued new regulations regarding rail routing of hazardous materials 

shipments in order to mcrease safety. 49 CFR § 172.820. See also 73 FR 20752; 73 FR 72182. 

Notably, the final rule included pio^d^ons which "darif[ied] rail carriers' le^nsibiiity to 

address in their security plans issues related to en route storage and delays in transit" 73 FR 

72182. 

Finally, TSA' administers regulations unposmg diain of custody requirements and other 

security-related mandates on parties involved m rail transpoitation of hazardous materials. 49 

CFR § 1580.100 etseq. See also 73 FR 72130. 

b. PHMSA recmtly revised PIH tank car standards aad 
operating practices. 

On April 1.2008, PHMSA issued a Notice of Proposed Rulemaking ("NPRM"), 

proposing "enhanced tank car perfonnance standards and operating limitations designed to 

minimize the loss oflading firom tank cais transporting PIH materials m tiie event of an 

acddent" 73 FR 17820. This NPRM was the culmination of multi-year "compiehai»ve review 

of design and operational factors that affect rail tank car safety" undertaken jomtiy by PHMSA 

and FRA. 73 FR 17819. Several public meetings were held, comments were sought, and 

research was conduded. It was only "after careful review and consideration of all of the relevant 

rcseaidi and data, oral comments at the public meetings, and comments submitted to tbe docket" 

tiuU PHMSA issued tiie NPRM. 73 FR 17820. 

DOT believed that its two-pronged approach - focusing on both operating conditions and 

puncture-resistance - "represent[ed] tbe most effident and cost-effective method of impro^g 

the accident survivability of tiiese cars." 73 FR 17820. ITiis concem dxmt cost-effectiveness 

reflected tiie Regulatoty Impact Analysis ("RIA") prepared by PHMSA. In tiie RIA, PHMSA " 

* Unlike FRA and PHMSA, TSA is in the Depaitment of Homeland Security. 

13 
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calculated the expected costs and benefits of the proposal over a 30-year time period, pursuant to 

several different scenarios. 73 FR 17850-17852. To assist in the development ofthe proposal, 

FRA analyzed data fixim 40 yeara of chlorine incidents. Among other things, FRA found that 

'•no catastrophic losses of chlorine occurred at speeds below 30 mph." 73 FR 17821. 

The final rule promulgated by PHMSA deviated somewhat firom tiie NPRM. 74 FR 

1770. ASta evaluating comments filed in response to the NPRM, PHMSA determined that 

interim tank car standards were necessaty. Tlius, the final role induded specific commodity-

specific design standards for tank cars constmcted aftor March 16,2009, but tiiese standaids 

were less ambitious than those originally proposed in tiie NPRM. 74 FR 1783. Similarly, the 

final role did not include the 30 mph speed limit for unagnaled ("dark") territoty, but the rule did 

include an overall 50 mph speed limit for all loaded PIH tank can. 74 FR 1781. The 50 mph 

speed limit is notable because PHMSA found that tiie car-to-car impact speed is "approximately 

one-half of the initial train speed." 73 FR 17821. Consequentiy, a maximum speed of 50 mph 

would result in car-to-car impact speeds of only 25 mph. 

c. Defendants have not shown that the existing regulations need 
to be supplemented, or that the ample rulemaking processes 
were an insuffident fornra to address Defendants* concerns. 

Defendants are not writing on a clean slate with the PTS proposal. There are voluminous 

pre-existing safety requirements in tins area which resulted from decades of study, analysis, and 

public comment The Board should not ignore this "broader reality" of TIH/PIH transportation. 

Parrish & Heimbecker. Inc. - Petition for Declaratoty Order. STB DocketNo. 42031, slip op. at 

3 (served May 25,2001) (railroad practice found unreasonable where it ignored the "broader 

reality" of how transportation plays a role in business decision-making). C£. Radioactive 

14 
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Materials. Special Train Service. Nationvwde. 359 ICC 70,74-75 (1978) (special trains not found 

to be safer). 

Defendants have not shown any particular, localized issues applicable to the shortline 

railroads at issue in these consolidated {Mroceedings that would require measures in addition to 

tiiose established by PHMSA, FRA, and TSA in their comprehoisive regulatoty fiameworic. 49 

CFR § 174.20(a). See also ConraiL 646 F.2d at 650 CThe railroads may indeed seek to prove 

the reasonableness of additional safety measures, but tiie burden is upon them to show that, for 

some reason, the presumptivdy valid DOT/NRC regulations are unsatisfactoty or madequate in 

tiieir particular circumstance."). 

Similarly, Defendants have not shown that the PHMSA, FRA, and TSA rulemaking 

processes were and are an insufficient foium to address any concerns that Defendants may have. 

Conrail 646 F.2d at 652 ("the railroads have had, and will continue to have, ample opportunity to 

petition both the NRC and DOT for review of tiieir respective regulations in this area"). 

2. Defendants have not provided any evidence that the dements of the 
PTS proposal actual^ increase safety. 

The PTS proposal is an unreasonable practice, and causes a violation ofthe common 

carrier obligation, because Defendants have not shown that the PTS proposd results in any 

safety benefits. Where a comprehensive federal safety regime administered by other agencies 

already exists, the burden is on the railroad proposing new requirements to show tiiat tiie 

"presumptively valid" regulations "are unsatisfectoty or inadequate" in the railroad's particular 

circumstances. ConraiL 646 F.2d at 650. This showing has not been made. 

There has been no analysis showing that the PTS proposal results in any increase in 

safety compared to "nonnal" rail operations. In fact, there has been no analysis whatsoever. 

Defendants claim to have a safety objective, but there is no analysis showing that the objective is 

15 
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met by the PTS proposal. Defendants engaged in only the most cursoty decision-making process 

possible, simply relying on their own bdiefe, wisdom, and eiqperience in the raihoad industty. 

RailAmerica spent considerable time and effort in determining how to price the new PTS 

proposd, but no time or effort in detennining if PTS is safer, or whetiier tiie specific elements in 

the PTS proposd are actudly safer than any ofthe innumerable other possible elements ofa new 

HH/PIH handling tariff. 

{{ 

16 
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}} 

{{ 

}} 

}) 

" Exhibits 3-S, 21 , and 23 are ttanscript excerpts from a depositiofl with James Shefelbine. the Vice President of 
MatketiBg for RailAmerica. The cover pages of Ihe transcript are included with Exhibit 3. 

17 
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In essence. Defendants are asking that shippers simply trust Defendants* inherent wisdom, but 

tiiis is exactiy tiie sort of position flat was rejected in Conrail. 646 F.2d at 647-648. 

In feet, the PTS proposd actually runs contraty to the red-world evidence devdoped at 

the Florida East Coast Railway CTEC"), a former sister company to RailAmerica. {{ 

}} 

3. The PTS proposal decreases safety. 

Given that Defendants have engaged in no andysis \^iatsoever, it is not surprising tiiat 

PTS can result in less safe train operations compared to noimd rail operations. {{ 

}} 

18 
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{{ 

}} In otiier words, compliance with the PTS 

proposd codd resdt in violating fiederd safety regdations such as 49 CFR § 174.14(a) (can 

must be moved within 48 houn) and 49 CFR § 174.14(b) (can shall not be hdd for forwarding 

instructions). Furthermore, Defendant RdlAmerica has previously recognized tiiat reducmg tilie 

operating efficiency of trains canying hazardous materials can "hmder safe rail operations." 

Comments of RdlAmerica, Inc., CSX Transportation. Inc. - Petition for Declaratorv Order. STB 

Docket No. 34662 (filed Feb. 16,2005). 

PTS codd dso reduce the safety of AHCl shipments, which are time-sensitive. Shippen 

of AHCl must dways be vigilant regarding the transit time of cars canying AHCl due to the 

danger of over-pressurization m the rdl car. The PTS provision that mandates no more than 

three TIH/PIH rdl can per train codd lengthm trandt times of AHCl cars by fordng shijqien or 

idlroads that interchange with Defendants to hold onto AHCl cara for a longer period of time. In 

other words, if a given train of Defendants already had three TIH/PIH can in it, then additiond 

cars wodd have to wdt for a second or even third train so as not to violate the three-car limit 

This over-pressurization danger occurs not ody with loaded AHCl can, but dso can that have 

any significant amount of AHCl - such as a "heel" car. When these AHCl can are held at a 
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location with no capability to vent the car, then delays caused by PTS undoubtedly increase 

safety concerns. 

4. Defendants refused Dow's offer to engage bi a safety analysis. 

Defendants' witness claimed that RdlAmerica was "dismayed and disappointed by the 

shippen' unwillingness to engage in a convenation" and the lack of "shipper input" regarding 

TM/PIH shipments. Verified Statement of James Shefelbine, p. 24 of Defendants* Response. 

While Dow cannot speak for the otiier parties involved in this proceeding, the "dismay" and 

"disappoint[menf]" expressed by Defendants certaidy does not and cannot apply to Dow. As 

described below, Dow spent months discussmg Defendants' desire to implement the PTS 

proposd. { 

} Cmcially, 

Dow offered to partidpate in an empiricd study to detennine if Defendants' proposd met the 

safety goals ascribed to i t Defendants lefiised this offer, however, and went forward with the 

PTS proposd without any empiricd support, and without input fiom the FRA (tiie agency with 

jMimaty responsibility for rdl safety). 

Dow's commitment to empirically-siqpported safety measures is exemplified by the 

sigmficant didogue between Dow and RailAmerica during 2010 and 2011. Dow first leamed of 

RailAmerica's plan to implement new operating roles for TIH/PIH shipments in Jdy 2010. 

Communication with RailAmerica occuned in Jdy 2010 and November 2010, but Dow obtained 

only limited information regarding the RdlAmerica plan. { 
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} Ihe parties therefore reached an impasse. 

{{ 

}} Moreover, Defendants' establishment ofthe PTS proposd 

completely ignores tiie decades of intense study and andysis by numerous fi»derd agencies, such 

as the FRA and PHMSA, studies and andysis that were subject to grueling public comment 

unlike the closed-door development of fhe Defendants' PTS proposd by the seven-member 

Team. Defendants claim that the complainants do not recognize the "eminentiy logicd" 

propodtion that slower speeds are safer (Response d 14), yet {{ 

}} Still, there is no support fin: operating PTS trdns at all, much less at speeds bdow 

which most RailAmerica subsidiaries operate their regdar train service. 
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5. The PTS proposal is an nnreasonable practice due to the burdensome 
requirements placed on shippers. 

The mandate thd PTS trains can contain no more than three can of TIH/PIH 

commodities is completely at odds mth tiie nature of tiie rdl business. Shippera such as Dow 

cannot control the irregdar and random nature of either customer pxuchases or transportation 

timing. Where the shipper originates the shipment with a RailAmerica subsidiaty, requiring the 

shipper to tender no more than three cara at a tune might resdt in holding loaded TIH/PIH rdl 

can at the shipper's fecility. Where the shipper receives inboimd shipments from a RdlAmerica 

rdlroad, the shipper cannot control the variation in transpoitation time that may resuh in 

bunching (delivety of many can at one time). 

In response to these concerns. Defendants have, incredibly, asserted that "Complainants 

do controL..the routmg ofthe [Class I] trains." Response at 12 (n. 5). Nothing codd be furtiier 

firom the truth. "The routing protections {srovided to rdl cairien by section 10705 are 

longstanding and...confer on each rdlroad the idtid discretion to choose the routes it will use to 

respond to requests for service." Centrd Power & Light Company v. Southem Pacific 

Transportation Comnanv. 2 STB 235,241 (1997). Moreover, TSA routing protocols further 

define and limit tiie routes tiiat rdhoads use. 73 FR 20752 (April 16,2008). 

In the same footnote. Defendants have cldmed that Compldnants can control the timing 

of rail car hand-offs by Class I rdlroads to AGR simply by adjusting the time at which 

Complainants tender their shipments to tbe Class I rdlroads. This claim ignores those situations 

where Compldnants are the consignees ody, and not the consignon.'^ Moreover, regardless of 

the time that Compldnants may tender can to the Class I rdlroads, bunching of rdl can still 

" Even where Complainants are consignors, iimitmg the number of THVPIH sh^ments that can be tendered to 
Defendants might cause delays and result in safety concems due to issues such as the over-pressurization risk in 
AHCl cars. See Section I V J V . 3 . 
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occun. See. e.p. Ex. 9 (e-mdl fiiom Hany Shugart). Complainants do not control the operations 

of Class I raihoads, nor do Complainants control tiie weather, maintenance needs and 

scheddmg, and any ofthe innumerable other factora tiiat affect rail operations and the time that 

rdl can reach AGR. 

6. PTS has become a profit center for Defendants. 

The nationd tiansportation policy seeks to promote effidency and sound management of 

rdhoads. 49 USC § 10101(3), (4), (5), and (9). Altiiough Complamants arc not chdienging tiie 

specific rate levd charged by Defendants for any particular movement, rate-related issues can be 

instructive in detennining the reasonableness ofa railroad practice. See, eg.. Rdl Fuel 

Surcharges. STB Ex Parte No. 661, slip op. at 7 (served Jan. 26,2007). { 

} {{ 

}) 

As shown above, the PTS smcharge does much more than merely recover Defendants' 

costs of providing PTS. Given the profit enhancing impact of PTS, the "surcharge" is 

misleading and an unreasonable practice. ;Rgil Fuel Surcharffes. slip op. at 7 C'We believe tiiat 

imposing rate increases in this manner, when there is no red correlation between the rate 
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mcrease and tiie increase in fiiel costs fiir that particular movement to ̂ ^ c h tiie surdiarge is 

applied, is a mideading and dtimately unreasonable practice."). 

Indeed, many elements in the PTS proposd are dready followed by RailAmerica 

subsidiaries. For example, AGR and certdn other RdlAmerica subsidiaries are limited to 10 

mph due to the applicable FRA track dass involved. Ex.23. The PTS proposd mandates that 

TIH/PIH rail can must be inspected upon interchange fiom another cairier, which is already an 

FRA requirement 49 CFR § 174.9(a). This begs the question of what, exactiy, tiie PTS charges 

are mtended to cover. Ql Atchison Rdlwav Company v. United States. 232 U.S. 199,217 

(1914) ("Ndther party has a ri^t to insist upon a wasteful or expensive service for which the 

consumer must ultimately pay."). 

B. The PTS proposal causes Defendants to violate the common carrier 
obligation. 

Under 49 USC § 11101(a), common canier railroads must provide rail service on. 

"reasonable request" As described above in Section TVA, the PTS proposd places 

unreasonable limitations on rdl transportation of TIH/PIH commodities and, therefore, the PTS 

proposd causes defendants to violate the common carrier obligation. 

Rail is the most effective and lowest risk mode of land transport for large vohimes of 

hazardous materids over long distances. Therefore, the common carrier obligation is integrd to 

the safe transportation of hazardous materials. Without the common carrier obligation, many in 

the rail industty have made it absolutely dear that they wodd not had TIH/PIH materids d all, 

and might dso refiise to had otiier categories of hazardous materid. The consequences would 

compromise public safety and tiie overall public welfare because these hazardous materids dther 

wodd move by a less safe mode or not at all. Akron. Canton & Youngstown Rdlroad Company 

V. Interstate Commerce C^tnmiasion. 611 F.2d 1162,1168 (6tii Cir. 1979). 
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Defendants claim that the PTS proposd "provide[s] requirements for the safe movement 

of TIH/PIH over tiie [Defendants'] Rdhoads." See Reply filed by Defendants (June 6,2011). 

In the related proceeding. Defendants stated that the PTS proposd "reduc[es] the danger" in 

handling "extremely dangerous" commodities. See Answa filed by Defmdants in STB Docket 

No. 42129 (May 5,2011). These statements are contraty to existing precedent regarding the 

common canier obligation. Akron. 611 F.2d at 1169 ("a carrier may not ask the Commission to 

take cognizance of a claim that a conunodity is absolutdy too dangerous to transport, ifthere are 

DOT and NRC regdations goveming such transport and these regdations have been met"). 

Defendants have not shown that the additiond requirements in the PTS proposd are warranted 

under the circumstances at issue. 49 CFR § 174.20(a). See also ConrdL 646 F.2d at 650; 

Akron. 611 F.2d at 1169. Therefore, the PTS proposd causes a violation ofthe common cairier 

obligation. 

As described above, a comprehendve federd regdatoty safety regime for rail 

transportation of hazardous materials already exists. The PTS proposd places uimecessaty 

further preconditions on shippers in order to obtain rdl service. The Board can and shodd find 

that these preconditions udawfttily restrict the common carrier rdl service. Pejepscot slip op at 

p. 13. A rdl line owner may not "enforce conditions upon its use which conflict with the power 

of Congress to regdate railroads so as to secure equdity of treatment of those whom the 

rdhoads serve." Udted States v. Baltimore & Ohio R.R. Co.. 333 U.S. 169,177 (1948). The 

PTS proposd shodd be found an unlawful limitation on the common canier obligation. 

27 



PUBUC VERSION - CONFD)ENTIAL MATERIAL REDACTED 

V. Conclusion. 

For d l the reasons stated above. Defendants' PTS proposd is an unreasonable practice in 

violation of 49 USC § 10702 and causes Defendants to violate their common canier obligation 

under 49 USC § 11101. Injunctive relief is appropriate under 49 USC § 721(b)(4). 

Respectfiilly Submitted 

Jef&ey O. Moreno 
David E. Benz 
Thon^Mon Hine LLP 
1920N Street N.W., Suite 800 

Januaty 13,2012 Washmgton, D.C. 20036 
(202)331-8800 

Counsel for The Dow Chemical Company 
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Certificate of Service 

I hereby certify tiiat on tins I3tii day of Januaty 2012, a copy ofthe foregoing Opening 

Evidence of Dow Chemicd Company was served by electrode delivety and first-class mdl, 

postage prepdd, on cotmsd for Defendants at: 

Louis E. Gitomer, Esq. 
Sdte 301 
600 Bdtimore Avenue 
Towson, MD 21204 

Lou@lgidllaw.com 

The foregoing was dso served via first-class mdL postage prepdd, on all other members ofthe 

service list 

David E. Benz 
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Comments of Paul Orum 

tiefore the 

Snrfftce Transportation Board 
Public Hearing on Rail Transportatioa of Hazardous Materials 

Docket #EP-677-l 

July 22.2008 

Thank you for the opportunity to comment on rail transportation of hazardous materials. I 
am here to comment on one aspect of hazardous materials on the rails, namely, the 
opportunity to get them off the rdls through tite use of less hazardous chemicals and 
processes. 

'The Depanmcnt of Homeland Security and numerous others have warned that a terrorist 
could target toxic inhaiation hazard (I'll I) substances with catastrophic consequences In 
2007.1 wrote a report, 'Toxic Trains and the Terrorist Threat." as a consultant to the 
Center for Amencan Progress This report documented the opportunity lo eliminate 
chlorine gas rail shipments to water utilities. 

f am submilling that report today k r the record. In brief, this report documented iwo-
doAn water utilUies that affordably converted off chlorine gas, formerly delivered by 
raiL since 2001. Alternatives include converting wastewater plants to ultraviolet light and 
drinking water plants to liquid bleach (purchased or generated on-site). 

But water utilities arc just one industry. Other examples of changes tiiat can eliminate 
TIH rail shipments include: 

• Bleach manufacturers can replace chlorine gas by rail with on-site production of 
chlorine from salt and electricity without bulk gas .<;torage. This change would 
take thousands of chlorine gas shipments off the rails - possibly a third of all 
chlorine rail shipments. 

• Food processors that receive sulfur dioxide gas by rail for wet com milling, cherry 
brining, or beet sugar processing can switch to sodium bisulfite or generate sulfur 
dioxide on-site with a sulfur burner. 

• Wastewater utilities can also replace anhydrous sulfur dioxide gas with sodium 
bisulfite. 

• Manufaclurcn of surfactants used in soaps and detergents can replace sulfur 
trioxide gas by rail with a suIIVir burner lo generate sulfur trioxide on-site. 

• Secondary aluminum smelters that use chlorine gas by rail for fluxing to remove 
impurities from aluminum alloys can switch to nitrogen gas injection with solid 
magnesium salts 



• Manufacturers that rccdve chlorine gas by rail to produce ferric chloride for use 
in water treatment can use dilute liquid hydrochlone acid (below 36 percent) and 
oxygen to produce ferric chkiridc from scrap steel 

• Paper mills that receive chlorine gas by rail for bleaching pulp can switch to 
chlorine free bleaching (eg., sodium hydro&ulfite and hydrogen peroxide) or to 
chlorine dioxide produced on-site without bulk storage 

• Various manufacturera can and do collocate near producers and receive Till 
chemicals by pipeline. 

These are just a few example of bow to reduce the amount ofTlH chemicals shipped by 
rail and reduce direct and indirect costs and liability in the process. 

Convening facilities off rail shipments need not shifi the danger lo tmck transport. For 
example, most one-ton cylinden of chlorine shipped by truck are used in water Ircatment. 
These facilities can generate the chlorine they need on-site or use liquid bleach 

The STB asks for "specific suggestions on how to resolve the liability issue." Not 
shipping TIH substances by rail will resolve the greater part ofthe liability issue. 

The STB seeks to identify the "unique costs of transporting TIH chemicals" and "how 
railroads should recover those costs." Requiring facilhies that produce or receive TIH 
materials by rail to cover liability insurance commensurate with the hSiCard would add an 
important incentive to use and develop feasible alternatives. 

At present, the chemicd industty simply shifts risks to rail carriers. One water utility is 
investing over SlOO million into stmctures to contain a railcar release of chlonne gas 
'litis only incompletely protects the utility, since an attack may destroy the building, and 
does nothing to protect the railcar in transit. 

Rail carriers are in turn unable to effectively price such risks inio what they charge 
customers. If railroads can charge liability fees on TIH rail shipments, it creates a market-
based incentive for chemical producers and users to adopt proven alternatives. This 
should improve the overall financial condiuon ofthe rdlroads. since they face potentially 
catastrophic exposure from TIH shipments that represent a tiny portion of their overall 
business. 

The STB asks, "what constitutes a reasonable request to transport Till chemicals''" If 
there are commercially feasible ahematives tiiat can eliminate the need to transport the 
TIH by rail, then at some point it is no longer reasonable to use reil shipments. 

Attachment: 
Center for American Progress, 'Toxic Trains and the Terrorist Threat: How Water Utilities Can 
Get Chlorine Gas OfTlhc Rails and Out of American Communities," 2007. 
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iitr ti:insiNiii.iiu>n 1 isk» iiii Itidnuf iln 

piissihibn'iii .1 r.itnsiinpliii iliciiiiinl 

n k.isi —in df\elopini> u i iiniv .i<wss-

nicnls.indpLiiis 

lakini; (lu sc at nous uniihl icnnAC un-

iiiiC'sin loxii i.ii«(Hstninidu ILUIOIIS 

1 •iilw.ivs anti coniiniiniiM s I'hi. ilaiiK<'i 

IS iiiiiiii'nsi .md (he foluiums aic rlcai 

W h.ii \\f ni •\l noil is ai iwrn 

MiVJOR FINDINGS 

(^~pQheC«i ierforAinencan Progress surwyedjB2 water , • 
I I faoltiesdiatrecenKdikinnegasby'ailorprcvi- ' 

rJ 1 3t,sly recennd chlorine gas by rail Tiese facih! GS 
" l (treat an awage of five biHioi gaBoiis of drinking ivater aruL^. 

foiir binion'gallonsirfwastewaiereaidi day, ami serw more ' > 
than 45 million peofye m two dozen states and the Dis i ia of 
Columbia.' l*ie suney (lemified faol t es riiat have el •nnatcd 

' chlonne gas lalcar!; but aiso {bund'ottiers thai have no pkins 
todoso Miuorsiiiveyfinthngsindude' . ' ^ i 

• Only 24 drinking water and 13 wastewater faall t ies 
siHI use/a i / i / iVMiMnbof chlorine gas. Ihesefacilioes 

' are found in CalifeinQ,Fk)nda; Kansas Kentucky: Lousiana,' 
Ntahgaa Mmnewta, Missouri Neinsica, South Carolina, 
Tenneisee; Texaŝ  U2h, and \Arginia these feoiiHes endanger 

' inDreth2n25inillionAniencanswholiveneaib^andniillions 
more near railways that deliver the ch'onne gas 

• A t least six drinking water and 19 wastewater faci l i ­
t ies have eliminated r a l d i^pmai ts o f chlorine gas 
since 1999 by switching t o a less hazardous disin­
fectant. These fac lines eie icund n Zi-fomiL, the Distr ct 

I . . . 

nf Columbia, Florida, Georgia/lndiana, KcrKuc<y, Louisiana, • 
Maryland, Michigan, Minnesota, New Jersey. New York. Ohio, 
Oregoa PbnrHyivania, and Washington. Some 26 million 
people in ricariby convnunities £nc mill ons mere a ong tail 
delivery routes are no toriger thrcaxned by chlonne gas from 
these facihties Addibonai water utibties elimmaied chlonne 
gas rail shipments p n o r » 1 9 9 9 ' 

• Of faci l i t ies t ha t st i l l receive r a t ^ f Aifpneirtr o f 
chlorine g a ^ a t least four dr ink ing water and t w o 
wastewater plants have def in i te plans t o conver t 

• • f rom chlorine gas t o a safer, more secure dis in-
'• ' fectant. These faalides are found In Cokirada Fkirida, ' 

.<entucky, Louisiana, South Carolina, and Mig ma By 
converting, :hpy M \ remove the threat to more than f.ve 
million peoplejiving nearby, end millions more along 

' their rail delivery routes Several more such faolities are 1 
pjarmng to convert w t l i n a few years, and others are 
evalLatmg alternatives' 

• " O i l o f i n e gas rail shipments travel long distances 
through populated areas. Some 16 chlonne pioduc-
tion sies se:l chlonne by rail to the merchant marlGet The 

'profusion cif freight rail lines pieclu'des identifying speofic 
• routes between producers and water utilities The kications 

o< producers and (hlorr«-ga5-u&ing water 'J:I itiesL hovwver, 
make clear 'Jut rail shipments of'.en cover hundrei^ or v i m 
thousands of mles 

• General cost estimates provided by 20 water 

, fadl i t ies indicate Ihat switching f rom chlorwie gas 
to a safer, more secure disinfectant is affordable.' 
Conveisions at these faohties cost no more dian (1 50 per 
ptnon servnl each year— orthepnceofdbagof potato 
chips—and often cost much less A single day's expenditures 
on the war in Iraq could cxAf have paid to convert these 20 
fec Irjes oi*' chionre gas 

file:///Arginia
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Dangerous State of Play 

Chemical Railcars Pose 
Serious Hazards 

llxposiin- to (hlonnc gas i an -ti-it n li 
liuin the nts,skin .iinl lun];s. .iwl <.in 
In rji.il \Miin nk.ivilhii in J i.nk.ii. 
ioiiipri-s«-d chloiliit cx|i.ind< lapidlv 
inio .1 i;iiiuiul-hiiSKii»; {•O'̂ oi K"'< < l""<l 
\ sHigli iiipiiin d i.iik .11 of I hloiini j;.i,s 

can iclcjsc n dense Iribal pliuiic Inuii 
14 link's III ̂ -'i nnk-s dmviiwiiid in uiiist-
i.in toniliiiont' In btfy uilhin ait.is 
lhou«inilii of iieopk rtiuld lie kilk-d in 
<i'iiousl\ iii|iind III ilicv I oiuliuoiis 

'Ihc l)c|i.utmcniiil MoiiuliUHlSiiiHii) 
I iiiiiiaics ih.it a m.i]oi chlniinc i.ith ni 
spill • iiiikl kill 1 T.'iDii |>ciiplf.' .A N.a.d 
Fi>si .mil kdi hkeisisc round thai sui h a 
spill I ould 1)1111 kK I aiisi IdO.llOll« rhius 
iniiiiic^ III rk*,uhs undci .i si cn.'iiii> in\ol\-
ing laige Imlidav i rnvnls ' 

'I his I isk K cspcc i,ilK UOI I iMiinc j^\i-n Uu 
\iikficmliilit> nrmilc.iis AlOXNDCoip 
• kilaUisi oT^ioikluiik (cinmsi iiuiifanK 
RToidrdiivci 2.>ll .iiiai Ls .iipinisi i.iil lai-
i>e(>iinni l*)<lf> bl '2l)li.*i ** Irisui}^<iits in Imq 
Iviic ii^cnilv i.iij;i Udiruck.si.imMi>;ililii-
niu ^is \tiih «-vi i.il (k-lihiTalc .itl.ii k"" 

I he irr.ilTiii iin nt.iiw r.iiU.iis ,iiii sis \,i 
dun vubici.iliihiv AsuntA ofiailiMuk-
crs icpiiiti d imlespiiMd l.ix si-ciiiil\ al 
rail y.inis " lint s(i(i,iini ni ^̂ s ic|>i>iis 
ic|Kaiedl\ thttw i asv ai 11 s« lo • hi inn .il 
l.iuliiti't .md i.iil I .ii^ics " A Piltilvntft 
Inhwifirytitnti niiiilK (oiiiid so lilili-
sl I iini\ ill-1 ould \vjKt' his l<iisinc« i an I 
on <lo/eiik of r.iik .irs and k>c.iiion« " 

R.iilrnis mni inivl oi <sii tuai si lionK 
hiispii.ils. homes. ,ind i!iiii'iitoi%n« itiili 
onlv noiiiiii.il siiiiiiiv, ll .m\ I'hi inil-
iTia<l c.iiriei iii.iy siiii|ilv inik ihi chktiinc 

i.iik.ir iiiilMdc the u.iici iitililv li ni c on 
.in iiiipndiii.ililcsihidiik. k,nin);ii d r 
illl r.iiihl\ toiiiiicvf K.ulsiijiiit\ n-jru-
Lilioiis .nc niiiiimal, \'cr Im'ausc lcck*i.il 
mle, pii-cnipi st.iic and I'M .II nr|iiiii -
nil tits, eheinii a] i jilr.ii:i iiassmj; ttiioUKh 
• i>mmnnitic« an kii|>> Iv cxi iiipl lumi 
lill.lllOIIlloi 

M.i|oi ihlnnnc rail spills an inrmpiini 
Init I.III lie ik.ulK Chkiiiiii lail spilN 
killi<<l ei);ht pi nple in Vuiii^sioun, 1 Lt, 
ill I'lVH, ]7]>co|ik in Moni.inas. .Me\Ko 
ill l')KI,ihiii pi Iipk'ne.it .San .Antonio. 
Icxas III 2(N)-I. .md nine |H-opk in (iran-
itciillc,SC,in2(ll)*« .Sunt I'flll.ilic 
Vitniiul Ki'̂ iioiiM CeiiKi II,ISIII-OIT|CI1 
oici HiOnioMli-niiiioi s|iill It lulu's 
nniihuit; lailniads and < hlonnc or more 
ih.inoiii i \vivsix\tcck«" 

Sill ll spilK RAc.il I he I KP\ .ill \ ulni'i .iliilit\ 
III ilu s\^icni. Ikirae.i]aikiti\lieiini-
isi I upline fli afinsk i hkinnr-g.is.4tlliil 
i.iik-ni (Kiihl IMM I.JI woise I tinsc(]iji n< i >. 
piiti.nii.ilh ikiistiniii]; an cntiiv ("ontmiiiiili 

New Interim Chemical Security 
Rules Won't Fix the Problem 

Many li dual ,ii;i in ii s .uul mheis li.ne 
ixaini d ih.ii li II<KIM» emilvl use chcimc.il 
r.ii ililii s as ]ire-|iiisitioniil \\cn|ions nl 
in.iss dl sum 11(41' Nci ihiTi ,in .ihimsi 
no ledcr.il i hcmk .tl sccinits icijuiie-
mi nts C înprn.st r nai (I'd iempni.ir\ 
k (;isl.itiiin in Oi inU-i 2<iiHi ih.ii n i|iiiies 
lilt Xii ]Mi lllll til ot' Honu liiiid Sii.untx 
111 piomulipitf inteiiin, siopg.ip • In mii ,d 
si-iiiiil\ iKiiiiiennnisln .\piil 1.211(17 ' 

Kui ihi« new l.i\* is t i n a* an iiie<iiii)>)cie 
iiiiMsiirr iliai ^MH iihmiaicK lictipl.iud 
hi' I oriipo liciisiM' ll ;>isl.iiioii It h.is sig-
nilic.ini s|ii>iiiini]iii|is I)MI k.i\e imlliuiis 
1)1 \nieii(.in.>\ulni i.ilik' In paitii iilai 
die ii[i\ rcjt^ilniioiis 

"We are happy 
not lo haw the 
chlonne gax 
there. In the 
end it was a 
no-brainer lo 
switch " 

BUlAlcKeoH. 
Chief-Wastewater, 
Pluladvlplua 
Water DepurlineiU. 
Philadelphia. Pa. 
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• Il^cnipidiiiikmji U.IICI .mil 11 jsicwatci 
planrv .md oihi i t\')M s ui ku ilitu s. 

• Do not n iiHin lanlities lo ncldii ss du 
rl.in(;cis, S4-I uiiu ciisLi aiul )]oti-iiiinl 
liahihiics MI' ll aiisixii iiiif; e \m im 1) 
li3/.ndnusni.ilciinls looi rniin dicir 
laiihliis. .mil 

• Igiion-1 ost-< [|ci lne Siiit i Ic i liiioki-
^isi l i . i ian illl-most ••|l({(i\i>vk,i\ in 
leciui c thi altr.ii incni ^sof iIM imcal 
IJI lIllK« JM U IIOIIsl LllCts 

I licsc reuiihiimnsan ino JIH uv^d on 
plivsii .tl SCI UIIIV .ll lai ihiii saiiil i\it imi 
'k> I iioii|;li to I ni]ih.isi/e snppK • h.nn M -
(.iirii\ l{eiier liiii in:;. Iii>htini;, and .u • ev 
I iinirol* ail iiiijioiiani. IHII iiisuH'icii in 
pjiliiukiiK il'llu ik In-Ill ol li.i/.ink>iis 
niiitciLih to Ol Iioiii ll iai liiiv ii.ni It I A 
i.iil thnnigli a ni.i|oi inhaii • i nii i 

In 2fKHi. ihe'rr.insiioit.iiHiii .Sii univ .VI-
niim^iintioii ick .Lscf I dnill sohjiii.irv ,ii Hon 
lUiits lot 'Sll iinng r.iil ir:iiis|ioii.iliiiri nl' 
umut inhnkiiion matf-iials sw h .is i hkniiii 
gas Y* I thi* volunuin nconimiinl.iiions 
l.u k cnii m t im nt. .ii i vâ iK* on ki-\'«k -
nicnts f<uih .i< piotcitinK itnk .lis in ii.m-
sii}. and an' sik in on le,i>ilik o)i|iitniuui»-s 
toinkcha/ankiusc.iiif^ji NOI) thi rjiU 

I'hi* limti'iniiisni .\<( ol JiKllJ pnniderf 
siduilauii.il <i dl r.d liniihrix uxlniiknii; 
i\.iti I laciliiii s LiMiiiidiH I \iiliK i.iliilili 
iisscssmenis lllll (lid not iiipnii ilu-si |,|. 
I iliiiis III iiiliti' .Mil lia/.inlsMi iiihi-iniM 
mipitivr Sll 111 M\ •SimiLiih ihm .in no 
sii>nihi aiu fcfh tal .M • iiniv SI.IIHLIUIS Im 
u-,isi«\taui pLtiiis 

i-It>iii' kind .Sl ciiiiiv I'n-siik tiii.il Diti-i -
nil '7 dtsii;naiiiliiu ( S riiMiunnu-ntjl 
Pioii Ltion .Ai*i ii*-y ,ii ih( k .id ii^i ru i in 
ovi is<-e.sivuiltvat(liinkiiii; w.ilci .md 
ii-awivjici kicjliucs ' ' I'he t'.t'.\ niiild 
uqiiiii pnwntiit sciiniiy.itu.iid uiili-

iic<> under ihc j^-ncinl (lull ckiusc oi ihc 
Ck .in Air .-X* i 1 In Biisli .idniiiilsii.ttnni, 
IKIUCWI. blocked a s|x i tin' pni]ios,il 

<W\t ki|)cd In Ki%\ .md tin IIK II ()\Twt 
lit I IOIIICLUKI .SI «uniy (innv DH.S) lo use 

ihis atiilytiii) III I sinlilisli liik i.il i hcnii-
I ,il SI t iiiiiv si.iniLnik *" 

Less Hazardous Alternatives 
Are Available 

III îKHi Ihe NiiiNiii.il Kcsi ,111 h Couiuil 
n-|ioitci| ilvil ''di< most di-sii-nlik- SOIIH 
liiin lo pu \i iiim^ I hemii.il ICII-JM-N 
IN to li lUlie HI elliniii.ile die ha/aid 

iilicin ]iii.'«iMt,' iiHhidiiu;l>vn)0(hr\iii){ 
p|i» I SM-V nr |I ])kM HIK h»/ai(ki|IS IIKI-
ii iLils uuli k ss li.i/aiik)n-( siibsiiiiiii s " 
lurticnisa^is till Cl lllll k>i .Aiiuiiiaii 
Pn>gics« n-iunininifk d an ai.iion |>l.iii 
Itir s.ili-j>iKinling liaxaKkius eliniiu at la-
I dilii-s iistiij; lliciie tei liiiir|iiL-v." and one 
\i>ai ni{o n'k:a.^'d siinvv findings th.at 
(ku unicnied some 2>i4 lai ililu-s at ni«« di-
WLM' indusuii> ihat had sitiii hcil to k>SA 
JI III< ly li,i/ai(kiiis o|iiiiins -" 

I'IH AsHH-Miion of .Auieiu .iii Railroads 
%ll|i]Kttls rklfkllHIielll of k « ll.M.IKklUs 
piodiii Is .111(1 ICi hnokijiics ,1% sii|><.|iiiiii.̂  
foi lii)fhl\ lia/aidulls mnicnals Inion-
irii-sMoii.il i< siimmn, tin a-es(K i.iiion ex-
jil.iini (t dial I hloi tne {-.is .md uihci 'loxn 
iiili.ikition h.i/anl.** ni IIIH, chi inii .ils 
I ompiiti )iist 11. {pi.ii cm of .ill i.nl ship-
nieniv Inu i.iilni,tds r,iie pi)(i.ntiall\ iiiin-
oiis lialiiliiy liom liatdin^ liiivi i-lu-muals 

uhiili lilt V .III ni|iiiiiil liiiMin Kn 
iliis 11 ,isi>n, die lailtihiils *Ntioni;K .Mip-
piiit • tliiits ,Hnui.l Jt iindingaiitl iiiili/in;; 
uilleii iilK 'i:ilei t(-(tinuk>gli's',is si||>..||. 

lilies tot ha^.iiYkiiis ni.iicrial.s. cspet LJUV 
M i l ' ih.-it ,in sliippitl In ml ^̂  

Kiiuglih t\io-thin.lsnf kiige b.S w.iste-
wati ruiihiics aln-.ndv utt a disinfi i i.int 
I hi'niii .ll othiT than chlni me g-js oi 

http://siduilauii.il
file:///iiliK
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pbin tn Mil]} uaing (hbii me g>is -' .Ai k-asi 
Kitil.iigcl'.S piililii ihmkingiv.iid 
1.VSI1 ms .ilrc.idi Use kipnd likm h ' in Inst 
\i Jl s siii-ii-> rhe Cl itiei lilt \mi-ii(.in 
Pivigrc« iikiiiilicd mine than 'iW diink-
mi;\i.iiei 01 iijsUw.iici Hn liiiics liial had 
tlimni.iuililikiiuii (r.issiiHi I'l'fl—,1 
sinipk oJ similai 1 Ihuiĵ i < .il iiMin u.itu 
nlililies iiaiioimide-' Mtisi of tin sc unit 1 
l.u diDt s siiiii,III 1! In hi{uiii l)l> .tl ll, wink-
iitlicn iisi- ultrai lolct light. 

LLSI \cai'sii iKirt niiiidtli.it .ip|in>\i-
nulclv l.ilNl(kiiikit»;ii.iici pLmis.uul 
I,I^(1 mistcisatci fai ili(ic« nimrt 1 Mn iwli 
li.i/ankiiis''iilisLuiiis.]miiuiiK 1 hhiiiiK 
fpiSumki l-PAkRisk Man.igi-nicnl I'kin-
nuig|»ni<>Faiii rhis\ini ssurvc\ ivpuii 
foi llr< s on |tisl those WM 1 utilities (h.lt 
ivii-iiiK hail' nicncilihloiini'i^tsln mil 

I Uililics 1I1.111 hmm.iii 1 hkiniic jSfts ni.iv 
upliHi oilui lia/iiiikmsihciiiii.d'. .Soiiii 
u.Kii u JU I Iiu iliiu s n iiuAS (libiniN 
Inun (illur nl liy iism^ .inlivdniiis siilfin 
dioviik*, .1 ilaii);' niiis IOKK I^JS, I In M 
lai ihlics Inijiii nliv lepLn c anhnlniiis 
siillui dioxidf with b-sslij/jidotissiKbmii 

Insullite Similaili '^ntu diiiikiii]; iiali 1 
laciiiiii s >c p];u.i ,itili\(h(ius amnioiua, .1 
loxii i;.is, mill .u]iii<i>us .immoiiin. a k ss 
luzankius .dici nau\Y 

Replacement Chemicals Can 
Be More Safely Produced 

Walt I iilililii s I .HI Inn • uni cnii Jtcti 
Nl .H ll in Inilk .t-i siidiiim IIIJMK liloi ili. 
or )^ nci .lie (liliiit lik.ichoii-siii fiom 
salt and ck-i iridti Rcccnl lii)^i ]ii u 1 s ii>r 
ihloiiiii niaki iiii-siie{iencialionininM»> 
iiigli •iiiin( tin-1 \en foi bn;( 1 ivaii 1 
utiliiics S(Ai ral Lu ililn s siine\cd in ihis 
lepoii .in iiiiiskleiiniioi .tdoptin<i oii-sne 
hk tich uliik' oilir IS an rmisKk itriK 01 
.«lopiui|; iiliT.i\iolr.t liRhl Huth opiums 
I limiiiJii hulk ii.iris)ioii.iiioii ttff\-
in nicl\ li.i/.iiibiiis MIIH.IIU • s ,md ^n .iih 

ICI Illl e oiersill iraiisjKiitjiioii i* cc K 

liioiu sillier |i)i lht«ic[)iai. ne [ounil 
iiLiiiy iiiiliih-s ihni chniinated chkiiinc niis 
mm hii\ Inilk vxhum In-inii-lilnnic lik at li 
One jn;iirncni .U(aiiisi iHiiiM-imi}> uau 1 
uttluif > til Ilk ach IS thai 11 siiii])lv sliiiiv ihe 
ibmî ci III Ilk »• h manul'u luiing i.ii ililicii. 

' X ^ i • ^ l i ' • , 

• f ^ a j Q ^ 

# ^ 

S ^ 
A fniijtii tia'ii (jna ltd nn bn 6,2S0S n Ri pnilnnllp, ^ f luptunng a i.iika of (lila i« gas the 'tAnq gai visiUe m ll« phMn above 

VI «d r r f prv ' t scri 50010 i-e hsplM w i i Ixpitbing pmb'tms, airt (iitf^l rvxr i- ̂  S 000 ID MKLJIC L . SBWISI liajs (U S EW) 
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"iVi! are ivry ^lad 
tlie clUarinegus 

ugone. It's an 
aehievenuml It 

used to he our 
numher one em­
ployee concern." 

Ray Fiasco, 
Water Siqtplj' 

Dii'isuM Manager. 
.ikron Wafer 
Supply Plant, 

Kent, Oliio 

nliuli iipiulli ni.iLcliv|Xiihk>iili Imm 
liiiik rail shipnviilsol iliknini gas hri-
diu cr«. Iii>v\c\̂  1.1 an in.iiiul.u nm ln]vi-
(likiiKc iisiiig "lusl-ni-liiih-" let luKikig), in 
^shichchbiimi f!:Lsi«enMtciland|Hom|>t-
l\ used onlv 111 small .iriioiniK • liiniiiiiiiiig 
Ihe iLmipT nf a • atasin iiihn jî ts n k-asc 

I his pnH es> is u>(d m .'Wi. Aiisiralin, 
IJII»|M\.mdal<IV L'S k<aii<iiis ' f'lii-
IIKI intlustiial-si ,ik ]>io<lu( tion l̂  umki 
fb'iektpmcni in tin L'niu d ^tah s '^ Cur-
n nil} soiiu' 'I-l' iiMiiuJat iiir'isrfi jnss du 
I ounii V pmdiit c smkiim UV]KV likmli lot 
use ID mdtisiiKil 01 liiYUM hi'kkl prndiK'«*' 
I ulltomi ision lo ]IIIKIUI inghypochkiiile 
utilioiit liiilk I hkiitm* gas uoiikl chmniair 
thuiisjiidsiil tail sltipnif IllscichMrai 
andiaki millions ol .Ami iicans oul oi 
hji ins w.ll 

I^idi i i mg hv]Mn likii i le Mi ach Irom l>iilk 

I hturim- giis is 1 iiiicnilv ni.ii'giiLilK < IHM]I-
II ihan Using s:ifi-r .ind inon st 1 \m mi ih-
mls—iiiuonlv Ulsol.u .isinmpailiesrki 
not pay UM full cosis nl v i iiniv .iiiii liahll-
ii\ nisiir.mie fill ,ipiiiiiitiali.il.isiio|ihH 
I hkiriiic lek'asc Riipnnng pnMluei'rs that 
use Imlk (hk.>nii< pas to mtci nali/c ihi-se 
cosisuoiikliinnieilkiicK niiiki Liî fii-si.ik 
pimlnction using vifei and nioii-««i un-
nil thnds • ost^ onipcimw 

Major Survey Findings 

Few Water Utilities Still Use 
Chlorine Gas Railcars 

Onli 21 dimkingisnii 1 .md M u.istriv.i-
lei iariliiiCN s|i|| usi itui \liipmf»is o| chk>-
iiiii >;.is Ve( l)c( .iijsc of ill! SI jiwr.tiili-
lles, |||IIIIS.IIKISnl loiisnl dc.idli illloiiiii-
gas |Kivs thiough ma|iii .AUK in .in 1 uu s 
Siiini '.̂ "i million ViK'ni ans live iviihin 
miigi ol a i\iirst-c.isc inxh gas n'k.isc 

.iniund iltt-4- ktciliiics. and iiullioiis moiv 
I w aking rail ck b\riy muh:^ Among 
ihisc'tT l,i< ihiii s ail 

• .Sl l^iidRigioik-dW'iiii .'M'rMiev-.Mf-
C.iiniii. .M.iplcwuml. Minn, I { nul-
lion pi-oplc Jl iiiik 

• K.itwis City, Missom 1 Wiici I rcai-
mitti I'Lint. 7'2ii.iK)ii |)copli> ,tt iisk 

• OiiiiiliuiiiiRt VV.iu 1 '[n.iunciil Ham 
N'asliMlk-. 'Ihin *VlX*it;\ |ico]i]c .il nsk 

• ili-sr ifank Wasicivsiier I'leaimcnt 
lliiji Viiv ()rlc,ins. i . 1 . 7'.Jli I Jt") pi i>-
ple.ii nsk* 

• Cciitial Regional W.isiew.iicr .Sisn m, 
(ii.iiid l*iauu (l)iilLis;. lexas. i!) mil­
lion ]Ktipk'al nsk 

HJI a I umpk-ie lisi M-e Apjwiidix A on 

p.ii9'111 and dn map (in |iiit;< 11 

Many Water Utilities Have 
Switched to Safer, More 
Secure Altematives 

.Aik.isi SIX dl inking iiiiin .nnd I'lu.istc-
u.iUI I.il llllli s fi.i\i elinillUileil fill/i/lf/i-
wifi/t 111 I hktiine g.is liy sitiii liini; lo a less 
haraithms (hsintcaant since l*l()<i As a 
iisull nioii dian JijinilliiIII ixopk no 
Imigi-i Iiu withui ninge of .i chkuinc s?is 
n Icjsi' Inmi ilu-si fiu ilitirs and .uldiiioii-
,il milluiiis aie no kingci in tkiiigi i Imm 
i.iil sliijnni Ills to llieve I.K ililii s Among 
dll s>' 'l'i l.udiiiis an* 

• WvaiKkiiic W'asirujici rn-dinii-ni 
l.ii'ihti, \Vv.inikiiu, Mirh , I 1 niilimn 
people iiok>tig<*l .U nsk 

• Ikddu 111 Wju I Til .111111 nt l lmi , 
Ck'K-l.iiHl, Ohio. I 4 million people 
luikiiiuii j i iisk 

8 
* r, I jiiicii iv'Tn- iva I. J v K<--itSi FJ\ lr< i -u ds »> i >• »ii iii h i L <'K̂  11' .rls fli«K*aii>11 .-ii t j f̂ aa nm ««• 

(uitKai-piaiems 
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• Mcinijxilii.iii W.ish is.itei I iCiitini ni 

Plant, .Sl l^uil. .Mum . 'i^H.iKN) |x-op]c 

no kmgi I al nsk 

• JoiitlW^iici Hilluiii>ri(ViniiolPLtni, 

('.ii«>ii ( 'ahf il^>s.\ngek-sCount\ •. 

!2 HMKNI pcf iple no kiiigi r .11 nsk 

• Uhi i i Kill I Wain Iiiaimviiil*latii 

imlMnapolis, l i v l , Oiii','*/') pi-uple no 

kincci ill Iisk 

i o r .11 omplcic hst si 1 Ap|M'iwlix it on 

page I'l lUul tin- in.t]i un |i.igi 11 \il-

dtUi 111.11 wjtci iiidiui s eliminated 1 hkuinc 

^as Kill shi|>nicii(s p i v i r t o l'i«Hi'' 

Some Additional Water Utilities 
Are Eliminating Chlorine Gas 

Of the 'i7 ii.iici I.11 ihtii-s di.ir .tifl ii«i f bki-

iini railLnis at k.-:ist hiui «lnnking water 

and iiwi iiasicuatcr jiLints .we inii n*mh' 

I oiiw riiiii; III a s,ik 1. iiioii '̂ •i luc dism-

fn Innr mih at k-.isl |i.irli.il 1 onsiiiiciinii 

pkitni idln :̂ iKlit Ciinipli-iirig ilicfi lon-

ivrsunis ivill 1 iii • In inu nl l u / . i n k kii lne 

niilbiin pl o|ilc vtlui Ini in .IIIA .IIKI m.iiis 

nliii rs atoni;fn'ii^it niihv>i\s l.u iliiu s ua l i 

m-ll-<k ii-lopi-d plans to ( u m i rr iiKliide 

• Metio Wastcsiaii r Rei kiiii.ilioii l>isin< I, 

!•>! m v i . O J o . 'IL''! (Kill |»ioplc at nsk 

• ( l i tvo l RHlimonilWaici I'm ilu alum 

Pl.ini, Ril limoiid \ 'a , 7ll4,)i4(] pi iipk 

al nsk 

• C^iiiolllon \V.itii !\in[]i:ilHin ll.int N i u 

i )dc.ins \a .miJ iW|H-i> | i lc nt i isk^ 

.S( vci.il odu I f.ii tliiics m.ii I iimi ri iiiiliin 

a feivM-ais, JIMI i i ihcrs.in ' i i idi iaimg 

.ilti I name's li\(> oihci tin ilitu s ;IM .SIIH k-

1011.111(1 S J I I Jose, (uilif) iKi .isionalli ILSC 

lii|iiii| hk-ai h a^an availahlc k u kii]i. hut 

al l < viiliiaimg moil SUIMI e.ilik kmg-

lei m siiliiliiins jsui h .is uUi'.iiioIci light 

Chlorine Gas Railcars Travel 
Over Long Distances 

11H h 11 ai . approximjii | i I'i iKHi shi|>-

nienls of 1 hkinnc ga» ti.-nci In lail in 

(III ( lull d Siiili s J IH sc ihipriii ills iii.iv 

lia\i-Ioira nunc than W(l,Wg) miles 

oi lici}.'hliailiia\s.icrnssihr m i i n m "' 

R.iil lines jhiss iliKHij^i ,dnios| ,ill m.i|iii 

.\nii ni .in 1 itics j m l t imns 

II1C Id J d o n i i e pioiiui ih>ii siics li-iii d 

in Appitiiiix (J ir ])oiic(ll\ si 111 lik mm 

In rad Ui u.ili r uiihluh tiiniiigh tlH 

nienh.ini 111.11 kct. U<uaII}.adisiiiI>ijtoi 

r o m p j i n nHAi s the 1 liknim gas Imm die 

0r1g111.1I in.mulauiiier lo dii iiaici iililitv 

I liesi rail shipnii Ills 111.1i Iffliel bmc; 

ilisMiici s—hiindiiils 011 \ i II dtnuuinlf 

of link s—|MSMit); ihroiigh di iisi-U popii-

feilid I Illl s .mil lint IIS I In iv is tni k iial 

II i | iun nieiil io iis( the 1 ktsi sl Mipphei 01 

ihl SillCsC piiilc 

Illl kirgi' iialer ulihiics 1 iivt n r| IA dus 

iX|Kiii.i(*(oiiin ibi iiiiK J small jjoiiuiii 

oi die < iilnnin- 011 ihi niils- IHII aic li\ 

ih in iiaiiin kKa i i i l u im lu.ii kirgciiiic.< 

IH tiiiiits. I'liMhn cisalsii diip 101 hkmiu-

I\i< kaging kH-aiiuns .mil snthuni In'^im liki-

I itc ilk ,11 h pmdui lion l,u ilitii s Additinn.it 

(k'siiikiiniiis UK hide I*VC |il,kslics {uiotka-

< i s siitnc |i.i|ii'i nulls, .lllll I In mi< .il iii.inti-

fiiiiiini* KoiighS'liviMhinIs ol ihkiniic 

i< m i c i 4iip|>cd. iHir latln-i is iisi'-d iiii..site 

in 1 hi-niiral maniifai tuiiiig nr is nnm-il In 

pipi line Ul ni a i U fn ihiies N>rihis ir iv 

ii-.ison. uhi niK.il nLiniifai iiin rs mav 1 o-

kji.'iii loa\iiidship|Htigthk>nni g.is'* 

I ill' pniJiisioii of liiri>;iii i.ul lini s pn 1 lurk-s 

nleniifvuig <i|)i I ilk R>iiU-s IJI (IO en pnuku ' 

II s .iiid is.iii-1 tuiliiii s. Hnui \Y I. (ill m.ip 

on ingi-11 ilkistraics dv king (ksbini cs 

ihat lllll shiimn-ntn mu.si trtUi'l IK-UM 111 

in.miil.iinii(is..ind illl Icvi w.iici iiiikiiis 

ihai <iilliii.ini:ii)k>iineg:k>tii mil 

''As a plant opera­
tor it's a weight 
off your sluml-
den ifyou don V 
Aniv tluit risk of 
rhlorinejsns " 

Nick FratJcos, 
IHtoit Manager, 
Badi Rater 
WasteiK'tticr Plimt, 
Bullitnore, Aid. 

' ' PopiMion bvtore luimcanr Kanww 

http://0r1g111.1I
http://111.1i
http://Additinn.it
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''Maitttenance 
cost... priceless! 
N» special train­

ing araner-
^eiuy repair kits 
to keep on hand. 

We du ull our 
rejtairs torhouse 

u>here chlorine 
required un out­
side contractor. 

The Fire Depart­
ment loves us. 

No more emer­
gency drills and 

training." 

John Oarviiu 
Ofjerution and 

Maintenance 
Manag,er, 

Regional Water 
Nt'sounv Ageitty, 
Owen,shoro. Ky. 

Utilities Cited a Number 
of Reasons for Switching 

IVrsoiincI Jt w.iicr Ini iliiii*s IIMI elimi-
lulcdehkiiiiv gii^iscn'i^iicijIU iclHird 
to in-1 ui of it oiul (imsidi led lin i hniigi-

.in at 111* 11 riieiil K ns aiuI .idi.mra^i s 
fill siviii liuig ini liiikil- ini]>nivuigsiilei\ 
andsi-iiirm iiueiingdivlMigi i<i|iiii-i-
inenis, irdiH ing lialiilitvi x|insiiic cutiing 
(lists of picM-niiic iriaintt nam 1 liaui-
ing 1 nieigi nci pljnning ami rcgulatoiv 
(omplianii, niiiii;niini;iin-siic sis mil\ 
costs.ivmcijiid \iith chUmni gsi^ ami 
pie\ioir«cx|iei)cnc' iinhihkuini le.iks 

Most sum'WMl r.ii-ihrit s (hat h.nc not • mi-
ii til d .in-1 Sidiiaimi; di<mlin lanl opiions 
Thi M f.ii ikiies I lied as jmli iiti.il oh'. 
st:ii ll V (osis I it (.ijiii.il and 11 pLu 1 meiii 
chemicals, till Vxrvf 11/eol dn unhiv.ind 
iii-i-ik-d • hi iiiH .ll Miliimc*. stui.igi sp.ii e 
and shell lilcol liipiKi Ne.uh, uipiiii* 
nil Ills III maiiit.iin Ixii kiip (hsiiili 1 iion 
1 .ip.diilily, .md illl ncciMoi ii-kdik iiiloi-
IILllllUI on .illl MkllllVs 

Some fat ilith-s .ilso iioicd invi stnicnis m 
(hk>iinis.g.is M'< uriiv. MU II ,is 1 oni.uiiim nt 
Iniildings. s( nsr>i s. .md i'i ruljlx î s Su( li 
Mink rrrll^ ma\ 11< ati a disrncenuii- to 
iuilin 1 (Ikuigi. \ct do iiodiiDg 10 pioh ci 
Mil omm^ I.ul shipnir-iiis 

Conversion Costs Are 
Manageable 

I wniv laciliiii's pntvitii d gcneinl infoi­
mation on die I nnstiin iion and OJICMI-
iiigi osts ill lomvi ting oil ihloiim ga» 
railcais Sisiti hing ilit si* Im ihiu s lo ,1 
sifct nil ire SI 1 MIC ilisintt 1 i.ml is .ilKird-
.iliti, t osiui}; no more llian SI 'VI ]i( 1 ici i 
pi I |KiM>n si-nxl ilii-piHi ol.ilMgot 
IMiialo I hips—e\i n witlioiil .lu oiindng 
rorim|)Oiiaiil lOsi snings Mam l.niliiics 
.lie s|>cuding isull k>ss than ihni .imoiiiil 

l'Anm])k s an* di'si nln-d in ihe Imx on 
pagis 12-1 < 

C^Ki liiiiiieii t.ined null K (IciM nding ou 
faciliiii-s' s|ii I iHi. I )R lunsi.inr cs jnd Uv 
mlijiin.UNin iiiaiiaidf tu n s|iiiiifk nts 
Sonic 1,11 iliiu'v, fm I iciiniilc. ni IHJI d to 
iipgni'k nKiiig mh.isu m lun. ndu 1 < ilid 
not VVIiik many ics|MiiKk nis MI n* alik 
lo I sljuLili I otisiiiii linn .Illl] I IH'IIIII J I 
I osbi. iiiiist iouiicl It diffu Illl lo coiiipik 
mloiin.iiion oti .eoi/lftliiv^i-. Iioiii riMihli 
ai-iiilaMc uTiiin 1 s Si>nic lai ilitii-s. }un»in-
ei i(k iililicd mi|)oi i.uK sa\ tugs 111 pn \t n-
nw nLiintviiiinic, enii-igi ni \ |>Liiining. 
(nipkncciiTiming IVKULIIOII lonipli'-

j iHi. Iiuiin-sii( si'iiiiiiy, ill Dtliei I'.uliiii 

1 aulitii s using I hkjtim gas Uut m u 
ik inaihts in upgiadi phi su al si>eunlv u> 
]l|itl(lt.lg.MtlSl jpiKSlhle (I IMIISt.ltlack 
CiHK nt pi at ticis includi at licst such 
nil agi r plrvsu al si i iiriiv nn .isun s si% 
hettci fcilieiiXehltk g.ltes, lights i m-
]ilijvci ]iIciiiilti.inon. and i.mu-i.is Sonu 
fni dim s m.i\ .itso h.\\v em kisiircs and 
qas s< riililieis th.il alrcmjii lo cnni.im 
.m cmcrgcin v luk nsc Conn ittng fn>iii 
I lilniine }>a« mitigritcv ihcsc costs ululf 
1>iintilui>rsii|M 1101 poller Ml III lo 1 nipkn-
• CS and siirtuiiiidtng pnpulatioiis 

Afler all. thcic is liltic n ason 10 liein \ c 
dial I Ml I' lit -t I unll pi.it in i s umikl IH 
.ilik-10 ikidisuiid a ivf-ll-( XI i iiK il ail.ii-k 
IK an .iiiiicd intiurk i Xoi does i*ii-
luiHi d plivsn al set imiv «k* .un thing to 
pniir-i 1 i.iik ais in t>,ii]«M 10 ihe fai iliiv 

I he (lOM riimcni Ai 1 onniabiliii OIVHI IS 

I iirrcnilvtondui imga leiais of tosts.is-
siH Liicil iitih I omvismn of unter iKilitH s 
ii> less li.i/iiidiHisi hcinii.ils I hisf.AO 
icport IS esjiii |4 d in spnn<; liOCt? 

10 
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CONVERSION COSTS AT SPECIFIC FACILITIES 

i / l r\/<Bse 30 water uttf-lciweKaUe to convert from 
I I chiannegi»iailcarstoeihciMeateinat.msta 

T* ^ reasonable COSL" A single pa/sbpenciliirH on the ' 
mar in Iraq could havieas^.iiai(t-teral these canversiHis ' ' 

' . . i I 

• Ttw MetrofiolitanWastniraterTieatmait Plant in 
S t Paul MIniW switched fum chhulne gas ra kars so \«^ 
utd l;ieach in bte 20051he aging'plam requtied upgiadek' • 
il>ai were projected to cbst about the same ivhelher 
staying with chkvre gas or sw t:hir'g to liqu-d bleach 
Aaual constraction SHI_ S7 8 m- hon, anil (Jtemicel costs 
moeasedfBS^OOO per yearT^nrnial operatmg costs of . ' '> 
preventive maintenance; erergy, and emeigency piepaiei:- ' 
r«ss deaeased about t6S,000, while r-plant secunty 
cccreascd an estimated t35,00O ihe enliie melropolilan 

' wastewater system leraes ̂ boiit'2 A'tnillion people, annual 
conversian costs. 'Deluding otlienwise necesuiy constnic-
dOTMne elisut 20 ceins per person sened 

• The Columbia Boulevard VWasteWater Treatment ._ 
'Plant m Portland, Ore.'swiiched iiom clibnne'gas, 
latlcais to I ckid b'each in 2005 Coisuuction cosl 
$4 4 ml ten. and roeased c^ccHcal costs aie mote 
than offset bf operating saving aniicipated from 
reduced need for maintenance, electric powc^ tiaintng, 
labotandcneigencyolann-pg Tbe fac lityseives some 
SSO,CCO people, wVo w-l aenefit kom the o fV t of 
operating costs in the bng term 

• The Akron Witter Supply Plant in Kent, ObHi!, 
SW Idled fron chlor re g » lai cars to l>ci.ia bleach r 
2004 Constibction cosfaoout S1 ' l miilion (or oce-
fourth the cosl o i a new chemical building) and operat­
ing costs increased about S65.QO0 per yedi omnanly 
to ewer chenicals The fac bty. however, 3->a ded ever 
S1 2 mill on n constn.aiar costs oy d m Cuit rg diioiii e 
gas By switching, ihe facility avoided constructing a 
containment buiMing lo enckise railcars (5308,000), 
•nsta I ng an emergency gas scruboer (S598,03D), and 
upgrading ceriair s'ocess equipiren &uci- as a <^ onne 
gas evaporator ($369,000) Even without considenng 
avoided costs, ihe facrlny'j 280,000 cusiomcis pay only 
aoptox m3te'y 50 cents more each year 

• Tlie EdMard'P.DecherSKoiidaiyVlbstewater Plant 
in El izabe^ N,!., swilciiec 'rcn> chkiiine yas to Uqind 

/ Ueach m 2003. Ccnstnxtion upgrades cost S7S0,000 
;.and dienHcal costs increased $291,000 irom 2002 to 
•2004, whi<e ma nlenana and training cons deceased 
•an estimated S70'G00 per year 1l-« Jac-lity serves about 

•' Sbo (̂)p0 people) annudi conversion costs an about 
55 cents per gerson served 

' I 

• The South Treatment Plant in Rentnn, Wish., 
, switched from tMoim gas to iquid bleach <n 2003 Con-

. ' ' struction cost S2 4 million, and chemical costs mcntascd ' 
about $350,000 oer yedl The entiie wastewater system 
serves about 14 irdl OP peoole, w i i out acKLiUng tor 

, atry operating savings; annual conversiop costs ste to 
'• Ihan 40 cents per person sened 

•'• The Westem Lake Superior Sanitaiy District at 
Duluth, Minn., switched fnm chtarm gfs to t quic 

• • bleach m2006 Con5tnJCtK)ncostS}6million Operating 
costs initially remained about the same, with ncnased ' 
dtemiGa^ costs offset by decreased demtrrage charges that 
.lesiilter hom keep'tq a cnionne ra car on site A rcwiy 
revised discnarge permit will hkely <engthen the disinfec­
tion sedson and inaease chemical cosis m the future Ihe 
laal ty serws 1 IOLOOO people, annual conversion costs die 
tl-t.s '.iir auoiit a M s i per person ser^d 

• Ciescent Hill Water Treatment Plant in Louisville^ 
Ky., IS building an onsite generating facility lor bleach dis-
m'ectant at an eslvraiEd capita! cost of iiwnhiy SI 0 iri j-
I on Acco irting kir depreciation, the fscibty estmates 
ihe cosl of switching over trom chlonne gas at about 
S500,000 iinrually The enure water system senes aboul 
850,030 peco'e; estiirtfted ar r ia convers'on cssts are 
about 60 cents per person sonicd 

• The City of Richmond Vibter Purification Plant In 
Richmond, \la., s sw>trh ni; 'ron chbi i e gd& railcan lo 
bqLd b rx*\ n early 2i)07 Construct or ccst S1 miilioc 
for a new buildng, about ore-ihtit! itrcrtiy linkec to storage 
of liquid bleach Chemical coMs are aniinpaied to inaease 
S45!).O0G per year Hie faulily senes about 500,000 people, 

12 
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Without accounting fcr any operating sa«mg% annual con­
version coss ate about t l 50 oer person served 

• 'B ide Plains SewageTnnt i i i en t Plant in Washing­
t on , D L C switched fion- ch onne gas ra Icars to liquid 
bleach'iinmediately after September I I , ,2001 Accord-
r g to the plants chief erg-reei at 'he :ime, the cha-ige 

adds aooui 25 cents per ma-ilh to.the amege lii 

• cbstomei'sutditybill.' , ' ' . • " • • • V ' , ' ^ 
househoU. 

I" 

• The Not t ingham and Baldwin d r ink ing wa te r -^ 
t reatment p l a n s in Cleveland. Ohiocbi ro le ted i , 
converston fiom chlonne'gas to liquid bleach m late,2002. > 
and 2005, ressecbvely Consuucl<on,^ost an'estunaled ' 
S2,475,00() I n both pi'anb, and charical costs mreased 

' about S208,000 per year Die Cleveland division of water 
serves some * 5 m II on p|»s e, w.ti>out accounting 'o i 
any operatmg savings, annual conversion costs are less 
than 25 cents per person snved • 

• The Buckman Water Reclamation Paci l i ty. in ' * 
Jadcsonvflie; Fla., switc'ied fiotn cl .oci e gas lailiars 

' . ' to ultiavnlel light in 2001 Construction cost 16 n)il| 
ion, ihdjd-ng about S1 m H on l o ' i,rrelaled bsgiatles 

. 'Eleariotycostsir.cn!ascdabout)I56.000perycaraver 
the previous cost of chlonne gas^ but only if.not cons der-
ing reccrt cramatic ch onne p'ice ncied&es Ihe ent le 
wastewater system senes about 575,000 people annual ' 
corversion costs are abou 80 cents ser person served 

• The Wyandot te Wtetewater Treatment Facility in 
Wyando t te lUlich, switched trom ch-onne gas railcars 
to Uliravwiel hghi in 20(io ConstmcUon cast S8 million, 
arcootrat inguisls nueasedfrcn obOLt S320.000 to 
(350,000 each year The wastewater system setves about 
415,000 pecole, arnual ccnversiop costi aie about 11 30 
per person scnicd 

• The M i l l Creek Wastewater Treatment Plant in Cin­
c innat i . Ohio, switched ftom chhinne gas railcars to liq­
uid breach in 2001 ConstiLCt.ng j tenpoiary convetsion 
cost less than 140,000, planned permanent construction 
IS piojected to cost less than 13 mt'liop Chem cai costs 
incrcasci! aboLt 1290.030 per year The enlire meiropo i-
lan sewer district serees about 800,000 people, without 

accounting lor any opeianng savingi^ annual conversion 
costs ari> aboul SO cents per person served 

The,City o f Phibdelphia converted its Northeast. South-
east, ani! Soiithwesi W J H pollution contro plants from 
, chlonne gas to liqud'bleach Capital costs for conversnn 
we e i s 9 r f f ' w far a ! diiee plants, and cHenical costs 
•ncreased about S27S.000 per year A i i ^ converting B>> 
liquid b each, fiese facilities jointly save roughly 175,000 
cadi year P reduced labai snd nsk raanagemEcl plam-ng 

. costs The entile wastewater system semes aboul 2 2 mi'-
lion'people, arcual coPAts-or costs d'e aboki 25'cepts 

.•per persoii served .-

Saimiel 5i Baxter Water Treatment Plant in Pfailadel-
. 'phia, to., convened lo liqud bleach in 2005 Constiuc-
tior costs were abtriji 12 mr n r , am. chemical costs 

, inqeased about 1670, ODD m 2006 Estimated savings 
on aadi anc emereeni^ pinning are at leas! 125,000 
per year Ihe entire dnnking water siystem senres about ' 
1 6 million people, annual conversioi costs are less than 
50 cents oer person seived 

The IIAiddlesex County Utihties Author i ty wastewa­
ter plant in Sayrevtik; N.JL, svntihed b a n (hkirlne gas 
railcars to Itqpid bleach -n 2001 Constraction cosl 113 mil-
lon, and chenicai lOsts iroedsed ftom 2002 m 2006 abati 
I I 5 million, as chkmne prices more than uipted The waste-
»aier system setves some SOU COO people D xo-mting 
two-lhin)s of iKieased chemical costs for price change, and 
cot accounting lor any opcratrg sanngs, arn i i i l ccnve'sion 
costs ate stJ less than a dollar per person seived 

The Back Rwer Wastewater Treatment Facility In 
BaltimofCi Md. , switched from chlonne gas tailcars to 
liq.|id b'each ic 2004 ConstiLclior cost 12 6 m l ' on, 
dnd chemical costs increased (torn 2003 lo 2008 about 
17 4 imiion, during wh ch lime chkxine pcces more than 
(.ukb ed hot th s and othei teasons the 'acti ly K planning 
furihei conversion to generating bleach on-site the enive 
wastGK^tcr systcn senics 1 3 mil on seoo'e D scgun'irg 
une-half of inaeaied chemiul costs for pnce chdnge. Jud 
not accounting for any operalirg savings, arnual conver­
sion costs are sl 11 less than a dcllor per peisuc sened 

13 



A P R I L 2 0 0 7 w w w a m e i i c a n p r o g r e s t o r q 

Conclusion and Recommendations 

Moie ih.in fill' yi .ns niti r *•/ i I >iiiil ih s|iiic iii.inv i ntlilili iv.iiiiings, llii-
I ' S ^ovcinnieni h.is\i't lot n.iii jwiliiMsdi.ii si'iHiiish mkin nniiiitss,ii\ 
olieiiui .ll ha/arrls Ilu Lcntn loi Aiiieiir,in I'lognss'CuniMiiu.iiii iilihtus 

ihnt Mill use I hloiini gns r.iik .ns to i xtimiiu s\sieiii;iiii shin tcoinuigs in i in ic nl Icch'i.d 
<'lif-nii< A\ SCI uiin ])olii les smd lo ctu uiii.igi Coiign'ss in • )i.ici jmln ies 1I1.U suiltl\ nnil 
clliou ntiv iitniAc iiiinc* cvmn Hu itm nl }i.i/.in!s 

'I lie «uncv shoivi th.ii innin* laigi- u.itei iinliiii 1 li,i\x> < omericd fioni 1 hhinm i>,is 
link,11s III s,il< I mul Tiioie •s\ nil .ilr> 1 iMtiu's Uv v con\T r îions lemoii' ICIKHISI 1,1119 |s 
.11 du r,bihiiisai]rlnnlhei.iils.aiiilin.ikr luillioiisoi .-Xmeiiiaiissiifci .md tnciicfe-nin' 
raidm o]ieMtorsaii H i e u d u l u n ilu {ins 1..};oi)i .md orii 11 intiiid ol }iel|iinir m hiing 
.IINIUI IIH; th.iiige 

I he imiiĵ hlv iliiec flivi 11 u.iti 1 miliiics ili.ii siiH u 1, m 1 idoiim t;.is i.uk.irs 1 .m .dso 
comrrt tos.iii'r:illiin.iiiM-s,fiiii ni.iin uic IH>I .u iing .-Xl lite smie iiiiit. imni l i eiuei-
<il inti iim I luniic.:dsi> mii\ kgtsl.iiiiui 1« mpK w.nci nuhiH-s, lujiki isii,ms|KiiiniH>n 
h.i7.iiils ,mdigiioM's-sili-i IIIhnnkM>ii-s Millioiisol Ameiicansii>iiiiiiniinncfiss.iiil\ .11 
nsk Imm u c.•l.isiiiiplui i hcimi .il irk .isc 

In .iddn ss this thn :ii. Cf>nt;i'e>.s dii .ulminisiinlion, nml mdiisin must nmki 1 In mit .il 
SCI ums .III uigi-iil natii>n.il [irioiiiv, with llir goiil ol ir.in-iiiioning In siiFci, nion- si-i iii\ 
ll I hnokigics S]H-cilii .illv 

• Wallet utilities dim siiJI iM i.iik.iisol clikiiuiegiisoi .mindioii'. siilltirdio'udi slvmkl 
-hiA to sfih I and mriic <«i 1 iiii-111 .itiin 111 .ilii 1 iiiiinxii 

CiiiiKiisssliiiidd iii(iiin> > liiinii.il l,itihiii> In ii-\ii-u ,ind iisi .i\iiil.dik-. msi-i D'er-
iiM ici hnokigies IIMI sigmlk:inili niliiicoi eliimii.iii: scniiuscincigiiiii clicmtcnl 
lek .IX hii7.itiU 

Cnns|>rc%s shouki l.iigi-l gi.mis, khiiis. .itiil nlliei iiii 1 nines iii hi l|i u.ttei illiliues om-
VI rt tmni I hkiiini j;^is. ini hirling l.u ihtii 1 ikii disi imiiiiiii d cldoimc ;r.is .ilici >Se|>-
icmlier 11, '2001 Such .issisinrh e shfiiikl nol cmci • oni,immi rn Iniikliiigs .md oihei 
)>li\>ii.il viiiiiii iiii-.isuns ihat .10 inlviiiiih mi,iji.d)k of )iiiiiicitnii;i hkuinc gns 
i.iili.n-s .11 u.itei iiiitiiics .ind in inmsit 

14 

http://iv.ii
http://liiinii.il


w w w a m e r i c a n p r o g r e s s o r g A P R I L 2 0 0 7 

• I lie IV|ini tnieni o| Koinekmd Scc^iniy 
should go kuk lo Congnsgi fin lull au-
ilKiiiti to vk giLinl i hi mil .d inrinsiriK -
liiti* .nut the |iiil>hi, uilli .tp|Ho|>i lote 
roIt>srni oihfi giAnnment.il.igi-iiiH-s 

• Cuiign-ss shiiukl rci|Uire i heinii :il 
l.i( dilies III ,11 coiini loi (mtispnriii-
turn risks im hiding (hi iio'.siliiliii of 
.11 iil.isiro|>lm I ill mil al reli :is> —m 
dc\i k>pinft SCI iiiiti alii i n:iti\i-s, jvicss-
mciitv nnd jiLins 

• Congicss slmitld ni|iiitc i hi niicil 
fat iliiii s to imiiKi; ,-i|i)>io(ii 1.1(1 cinpkA--
> CN uhcii di-\vlii]Hng V • iiiitv .iltciiin-
iivi s, .ISM SKffli ms, mill pisins 

• I lu' i)i |i.ii mil nl ill* Hoini Lnid Si Mi­
nts shonki deveki|> nu-lhiHiokigics to 
account bn the iniiuu ol s.ilei, nioie 
sf-cuu tei liiioki};ieson r.Hiht\ s<:i iinli, 
nKluihiigihciosi*' n\'oiikHl«iisi3i nnd 
fcasibiliiv i>[ ,iluin.iiiM s 

• M:inuiartuiers of lti|md lik .ii h slmuKI 
.ido|>l priMlui iiini mr iliiuls (hat rk* nol 
ivi{iiiie Imlk lr,ins|)i>rtnliim oi -.bn-
.igi ol ihkitim i{.is Congn-ss slioiikl 
lerjitiii ihcv l.u dilies III 1.111̂  sii|. 
Ill 11.1 It hnbihi^ iiisiii .ini e to t lAi-r .i 
I »ius(iii])hic (III mil .ll IV h-nsi> 

11)1 SI |IIIIH \ in omini nd.iiiuiis aie 

KMSillVIIlk' .mil oliiain.ilik I lic\ uoiild 
im|vjv- unlv insigmlM am limtk ns on 
I iiflsunu IS. wink di Iivciiiig iiie,isiir.iMi; 
ini|iiiivviiii iii> III s.ircl\ anil sc i in ilv In-
di I \i, m.iin ii.iif I iiiihurs h.nc .dn .nIv 
.ihaniloiu il rliloiirH' jias ,it .inoiikililc 
I osi \cith ellci tivr II suits Coii};icss ,ind 
ihc Di-iiaitimni ol J-Ioinck-iiHl Sciiniiv 
li.ive the ll sjiiiiisiljiliiv (i> I om|H I IIH-
svvili OHiscisioii III [he n m.iimtii; n.iti i 
utdiiii s th.ii still n-i I IW clikiinie gas \tv 
I.ul Till 11 asoiis to do so ate scU-rvi-
di-iit Ml this n-poir Congicss.ind DII.S 
IK cd nnk .n E 

A ijiafei i-rawir-J ai •«.»• fMsse mihn biKVt al die Nafordl l/d wVlbitiipg c-i, D C (1 IP Coi ' m t ^ «n? CW 

IS 
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Appendix A 
WATER UTILITIES USING CHLORINE GAS RAILCARS 

FAOUTYNAME 

APPilOXIMATE 

- • n r t J i CTATP I f M I U r y FAaUTVSIZE-
, " , • • " " I I I ' l l ' ' • l y n : , MiuioN G M J L O N S 
' ' • " i 1 i . ;' 1 : • . . ' P E R D A Y . ( M 6 i a r ' 

CONVQtSION 

. I ' SIATUS 

VULNERABIUTY 

ZONE • 

P O P U U T I O N * 

.owpnJenwnF i i tHBanPm G'anarfaHiHi CA „ ^ r i i « i i 

F E Weymouth wa te r ' ^ 

Treatment Plant {Trea 

— ! • i ^ | . -

UVmwl' -'ov ' Draiking , 

water plant-I 

750 MGO 

" " " " • % • -

' 520M6D 

lOsAagelHAquedua 
FillnlianPlaril 

[Sacramento flegional 

Vtovcwatw TTeatirert Want ^ 

Sylniir CA 
Dr>nlung 

WHtefplinl 
•600 MGD 

EvaluMinj oltenutivci, 

no active plara to convert 

Enlui t ing alternttivHt 
no active pfaw t o coTWit 

Have looked at altenn-
t n e i no dunge foiecait 

1,700,000 

304,873 

ZSOkOOO 

Elk Grove C A . 

i m JoseBinta Oara Water 
WtuDonConuolPfaM 

Sinkw CA 

, Waitewater 
plant 

WMewiUr 

plant 

[c Cnyoisiodcnnlknianr' 
1 Vcumcni Rint 

lUetreWaitewater 
Rtcbmalion Difintt 

I • . I > plant 

<65MGD 

IISMCD 

3StU6l> 

No apparent 
' pbns to convert 

IIIOOO** 

Biahuiing iltcpnatnts 
n d u d n g idtravigln 

• igh( , lq iadb lNdi i t 
available backi^ 

OaMionalliP unng hiu id 
bleach « b K h i ^ coiwd-
einig other aitemaLves 
nc'udir] i>tf awolet i g i r 

2KJK0 

4301200 

Drmcr CO 
Waitrwater 

p l w t 
160 MGD 

'FweailiWaiepTiealine'iEPant Fart l iudenii i te FL, 

I 
Drinking 

waicr plant 

' . ohnE FissionVMer 

Tie^lnifif l l hant 
Hialeah =L 

Dnnking 

water plant 

AleunderOrr Water 
T n a t r m t Punt 

Mii ini 
DmJuiig 

imtar p lant ' 

Switdang to liquid b'each 

byendrt iOOT 

Switching to gtreratji ig 
70 MGD bleach on^ae or other 

. • alleriiiOve hy about MOO 

Developing plans t o con­
vert ponUy t o on«te 
bieacK copveison hkely 

w t h i n a law yean 

Developing p len to ton 
»ea potsiUy to on.«te 

VImiK converswii MteV 
. within a tewycan 

925,000 

l,5H00O 

KMGD 

1 
WW 1 

I.8S1169 

-75M6D , ' 

Hindiareiigh RnerVIMer 
TieMment P'ant-Tmipa, FL 

nn-pa 
Dnnking 

wner plant 

allemainei under ton-
8SMGD uiterit ier^coiiven-anrot 

imipnent or planned 

1,643.691 

$01^760 

[otyofTrn ipa-HowwdF , 
[CMr iw iAWP 

Topeka Water TtNtment Plant 

' Crescent HiH Water 

t Treamcn* Plant 

Tampa < 

Tbpeka 

• L O U I V l l l B i -

FL., 

KS 

Kt 

Orink ing 

w a t e r p lant 

' Qri i ikiRg 
VM-e. p lan t 

Haa Mudied (easiiuhty. n o 
speaf ic p l a n t t o convert 

1,OI%,000 

22 M G D No p lan t t o convert 173,925 

100 MGD 
Smtch ing l o ge i ie ranng 
bleach on-si te by a b o u l 

2008-2009 
675,100 . 

Cdi ro l l i on Water 
P u n f K a M n Plant 

Hew Orleans IA 
D r i n h n g 

wa te r p lan t 
120 MGD 

Switching t o l iqu id U e a c l ^ 

l ikely i n 20D7 
882,320 

J F a i l Blink WaKFwater 

I Treatment Plant . , ! 

L _ i _ . _ 

Oelroi: WWIf<hionnationr 

Dechlonnaiion Facility 

NewOiic'anii LA 
I I • , s 

I,- ' _ _ . _ 

Detion Ml 

Waitewner ' 08 MGD-
.plant i ' / Ipre-Katnna} 

Planpingtocenvertt 
lually, omelineurKenain 
given major capnal needs 

poit-ICairina 

726.185 

Wastewater 

plam 
700 MGD Nopbnstocmweri 2.tOGU)00 

• • l s . ' 5 i # - > I ' M . V v . i I. l t r ;wi • i . i . m ' . i J v i i i t i / r i e 
^^. iV- .^ !!»>• l4#^ IK1t f IWNt.-T »Sil̂  

| i i | i 1 
M - t M •iR«*iu.i&>Ben3iIoiR4%ii«Fa(i icnl<j^fAi. i l ic* 
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Appendix A, continued 
WATER UTILITIES US CONTINUED 

mOUTYNARiK 

, ' ^ . ' M>PIIOXIMA!rE 

m v " CTAK PAOUTY .•', FAaUTXSIZ^- , CONVERSION 
. " . *» "»•« ! 'TYPE ' I MIUION C A U O N S STATUS 

l l 
' i ' ,' P E R 0 A V ( M G D ) ' 

VUUIERAMUTV 
ZONE 

POPULAnON* 

St Paul Regmal Water 
Senum McCaTon 

Maplewood MN Diininng 

water p l an 
SO MGO No plans to convert 

I Fnoley Filter Plant Minneapohs , ' M N 

KanasCey Mmoun 

Water TreabnePl Plant 
Kansas City MO 

E 

' Drmking i 

water plant •* 

Drinking 

water plart 

I 8SMGD Noplanstoconvcn 

1.300,000 

3 V m 

115 MGD ko pbns to convert 720LO00 

Flofcnce Wtitir Itajtment Plant Omaha NE 
Ofinking. ' 

water plarA 
\ 64MGO NopbmuconiKrt 39a0D0 

North Onrleston Sewer Otstntt 
WWIPHeibeilSite 

Oiai l t f ton 

[omohundko Water 
fthaliiient Plant 

TN 

Wastewater 
plant 

__ Drmking 
water plant 

tTMGD 

90 MGD 

SK tching to lA'aviolel 
l ight eipected comple­
tion aboutiuRiniGr 2007 

Evaluating oplioni, no > 
finalized plan lo convert 

365^213 

973663 

Central Wastewater 
Treatment Plani 

NadwiHe TN 

[FN 

WMewaler 
plant 

288 MGD 
Evaluating opUoiUk no 

finateed plan to OMWort 
965,468 

I O N Stevens Water 
. Tteatment Plant 

CoiDdtChnrj IX 

Elm Ferit Water TrcMmeni Plant Carrdlum TX 

Dnrking 
water plaK 

Dnidiiiig 

water plant 

80 MGD 

330 MGD 

Kopbnsleconvci l 36aaoo 

Evaluating allcrnatiwv 
no speulK plan to corwcn 

t Bachman Water T^cabrent Plant Dallas TX 

, Eastside Water Tkeatmenl Plant 

iMTMWDBegionalwater 
iTIeatnienlPlam . 

Central Wbstewasr 
TVeaimcnt Plant 

rccptral Regional 
I Wastewater SjBtwi i ' 

Holing HiililMatcr 
TiealmenlFlant 

Sunnyvale 

V \ ^ e 

TX 

STX 

DaBas TX 

, Dnrkmg 

VMler plant 

Drinking 

water plant 

Dncking 

water plant 

Wastewater 
plant 

ISO MGD 
' Evaluaong alternatives; 

no sprahc plan to convert 

790.000 

2,00(1,000 

IMGD 
Evaluating aliemativsik 

no spenfic plan to convert i,8oaooo 

265 MGD 

120 MGD 

No plans to convert 
evakialingopiiom 

137,517 

N o p h n i e m n e r t 
prehmnaiy cost analysis 

B I altemativet 

930,000 

Grand Frame 

FonWbrth 

TX, 

TX 

Wastewater 
plant 

Dnrking 
water plart 

150 MGD 

too MGD 

Noplanstoconvcn 

Under review, 
investigating orvsrte 
generation of Ueach 

428,447 

I East - M t o Punlication PlanI Houston TX 
• DrtPking 
wslcr plant 

22SMGC 
No plans to convert i 

aHemativei evaluation 
ongwrg 

1,300/)DD 

Central Valley Water 

ReclamMien Facility 
Salt Lake Oty UT 

Wastewater 
plant 

56 MGD 
Evaluating opiioni M pdtl 

of facility upgrade 
1.334,000 

3,931,692 - | 

Hopewell Water Treatment Plant ' Hopewell «' VA 
.•Dnrking _, 

.water plant' 

C ty of RKnnnnd Water 
Purificaiion Plant 

RichffiDpd VA 
Dnrking 

water plirtt 

Ct ricntly under review, 
10 MGO no apparent plans to 

convert "• 

Sw td- i rg to l iqud l>leail\ 
i ]2MGD completing corweriKm 

early 2007 

91,000 

704.630 

Oty of Richmond Wasawater 

Treatment Plant 
Richmond VA 

'Wastewater 
plant 

80 MGD 

Evaluating ard testing 

alternatives^ no dear 

timeline to convert 
722.769 

i 

• MiVwi il<M« j t r r Iq , Kt v n n l i p l b> M n m n (HK mir.m nmlnhJ nnntaam MSWI unae a » ixn i -u i r lom it iniK^ I I ^MK ISnc kqwa mt luI IwMBn «• WIIVSHI c « u l m 
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Appendix B 
WATER UTILITIES NO LONGER USING CHLORINE GAS RAILCARS" 

FAaUTVNAME a r v 'STATE 

APFHOXIMATE ' FORMER 
FAnUTV FAOUTYSOe- CDNVEBSIOH CONVERSION lAILNERAHUTY 

TVPE MILUON'eMUjONS STRTIIS YEAR ZONE 
PERDAVplMiDI POPtJUTlON'* i 

Jont water Pollution 
Control Plant 

Canon CA 

[BlucPlauis 
[ j talnieni j 

WiiUMater 
plant 

330 MGD 
Sivitilied to 
liquid Bleach 

3004 210.000 

j Blue Plaus Wanewater-
I l a tmen i Plant i 

Washngton DC' 
Vltaitewaief 

370 MGD 
SwiKticdto 

. 'liquidbleach 

- Buckman \flMer 
,Rcclan)aoon Facility 

[7, 

WaitcwaUf 
plant 

R M OaytonWiC Atiwita GA 

Fall Creek Water 
ireotiBent Plant 

Indianapolis IK 

I White River Water 
f lVcauMntPlant 

Water PoUution 
ConlrolFbrrt 

Wksttwaitf 

plani _ 

Drdilrng 

water plant 

41 MGO 

80 MGD 

Switched to 
uHrawelet light 

Switched to 
i.llfaviolet sght 

2001 

2001 

2D0D 

I,700l000 

36^000 

1,151,993 

20 MGO 
Switched to 
liquid bleach 

Indianapohi I N ' ' 
Drinking 

\ ia ter p lant . 
70 MGD 

Switched to 
liquid Meid i 

2000 

2003 

771,633 

9681579' 

Fort Wayne 
Vibslewater 

plant 
SO MGD 

Switched to 
liquid bleach 

2006 

I WasteWMcrTwatncnt 
[Plant west 

Jeffcison Parnh East 
lOankWWTP _ 

JBacfcRnirWMewaler 
l l teabrentFaokiy 

Owcnsooro' 

Hriiahan 

KY 

IA 

Balbmoia . • M3 

Wyandotte Wastewater 
Tneatment Faahy 

WaslewKer 

_ . P ' " " 
Wastewater 

_ _ E f * ? ' . 
WastewsMr 

plant 

BMGO 

40 MGD 
tprc-Katriw) 

ISO MGD 

Wyandotta. 

rMeuopolitan WUtewsier 
I Treatment Plant 

IMUewaier 
plant 

45 MGO 

Switched to 
liquid bleath 

Switched lo 

liquid DjNcn 

Switched to 

liquid Meacti 

Switiiied to 

vtoavwlet tahi 

St'Paul MN 
Wastcwi t f 

plant 
•22^MEO. 

Swrtchedlo 
liquid Meach 

^ W M e m lake Super 0 ' 
' Sarilary D i t t i f t 

Duluth MM 

I. Middlesex Ceun^ 
I Ubiites Authority 

SayrtviBe .HI 

VIbsttwater 
f i M ^ _ 

Wattewisn 
plant 

43 MGD 
SAtldiedto 
liquid oleach 

2001 

2003 

2004 

2000 

2005 

2006 

330LOOO 

9aeoo 

79a000 

ifiKjom 

128,293 

120 MGD 
Switched 10 
liquid oleadi 

' Edward P Dedicr ScGondary 
Wastewater Trmi Plant 

Elizabeth HI 

I Oty ef Niagara Falb ' . 
I Vftistcwater Treatment Plant 

Mi l lOrrkWWTP 

iNot t in i^ani Water' 
i Tteabrerit Plant 

Wistewaler 
plant 

65 MGD 
Switched to 
liquid bleadi 

2001 

2003 

1%74a00O 

saooo 

Niagara Falls. • NY 
Wastewater 

•' plant 
32 MGD 

Cvnrnat i OH 

Cleveand . O H ' 

Wastewater 
plant 

Dl inking 
water plant 

130 W60 

Switched to 
liquid bleach 
Switched to 
hquidnleach 

2803-

7001 

i.ioaooo 

880X00 

70 MGD 
Switched to 
liquid deatfi 

2002 1,100003 

Baldwin Water 
Tkcament Plam 

Oeveland OH 

> • • 
j Akron Water Supply Plant • 
I ' . ^ 

Kent OH 

Drirkmg 
water plant 

' S , Drinking j 
water plant 

60 MGD 
Switched to 
liquid bleach 

2005 1,400.000 

38 MGD 
Switched to 
liquid Meach 

Columbia Boulevard 
Wastewater Treatment Want 

I Southeast Water Pollution 
I Control Plant 

Northeast Water PolluDan 
Comrol Plani 

Samuels Bauer Water 

Ticabnent Plant 

Poniand OR 

Phuaclpha PA 

Philadelphia PA 

WiHtewner 
plant _ 

Wastewater 
plant 

V/astewaier 
plant 

70 MGO 
Switched to 
liquid tHeach 

90 MGO 
Switched to 
liquid oleatfi 

190 MGD 

Philadelphai, i-PA 
'Drinking 
water p b n l * 

165 MGD 

Switdiedto 
t.quid bleach 

. Switdiedto 
hquid bleach 

South treabntnt Plant Renton WA Wtetewaier 
plart 

80 MGD 
Switched to 
liquid bleach 

2004 

2005 

7002 

2003 

2005 

2003 

411,356 

157.500 

1.182,741 

1,575i971 

787.271 I 

650^000 

Et ' : t fftoL**'' • l | ^ 3 f vsrcr u -^c>iaemAt n n ' v * " ««M-iln<nf o ^ - ^ ' m r i f f v I I W V I J I . ^ ^ I «t «« ii "̂  ' fv^niAl ' I U V I K 
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Appendix C 
PRODUCERS OF CHLORINE GAS SHIPPED BY RAIL TO WATER UTILITIES 

rFAOlITyMAME OTV ..• SIKFE ; FAaUTVTVn VULNERABIUTY 
ZONEPOPUIATION' n 

-OhnCoip Mdmash. Alabama Plant 
>•• • : ' • ' " - • • • • ^ ^ i ' 
'OccidenlalChcnKilCorperahaftMohle Plante ' , 

Mdntsih AL Chlorine producer 42,750 

Mobile , A l Qihiraie produter 3341,000 

Ocudenm Oimta l Corp, Muscle Shoals Faolity Muscle Shoals 

Ohn Co'poralion Augusta, Georgia Plant AugiBia 

Oectdemal Oiem ral (tonmrly Mdcan Chcrmcab) 

t Occidental Ohenvcal Conwation Convent Plant 

WKhiU 

Occidental Chemical (tormerly VUkan OIMIICIII) 

Convent 

Geismar 

AL 

CA 

KS 

IA 

IA 

ChtcnreproduLer 

Chloire producer 

CNDrreprodkcer 

Oilorre producer 

(Nome producR 

11SJ82 
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PPGIndustneiklnc.Nainbm . 

Niagars Falls 

\ ) (hagara Falls 

Owleiton 

Gregory 

LaPorte 

New Martinsville 

NY 

. NY.. 

TH 

TX 

TX 

. WV 

CMorne produca 

Oilonne producer 

Oicftfie iradijcsr 

Oiernooniducer 

CNohne producer 

99^200 

Ltoaooo . 

2SOO00 

362,031 

zsoaooo 

. 97.585 

• 1 

1 
1 

( 

19 



J C P R B L 2 0 0 7 w w w a m e r i c a n p r o g r e s s o r g 

Appendix D: iVIethodology 
.Mh-i ihr-Cci i ln k>r \iitiiK.iiinuijii-^stck.'.iM.ifNUiMi liiitlings kt<i i v j i ilMtJiA.unii.iurd 

2 ^ i I.H ililHs in cii\cr>c iiviu^ims ih.il luvi- M I I U h i i l to k i» .u iii< K Ihi/.in kms i luttiK ak oi 

l i iYKis^'sui (b iuh i l io ion i i i i i . i .ikilkiw-ii|>MinvvorM.iltfi I I I I I I IH«( IMI I«*Irnvi . i i l " l i i i r -

tiKritsuri.liluiiiK:!<.b We undei luuk ilii« Mincv loi Ibui pi ini . i i i ic.iMiru I'li^i, !H)-lun 

raik:ii»u( ilik>iinc^,is]x>v.idis|irii.i iLiri;!fi ri{ .1 ni.i|oi chriiiH..il iclniM- •Sci.ond.luigc 

\v.itci uti1itiiv.inM\pic.i]h loi,iicdin.11 m.i|oi •iu-«.iihliliUM-nd.iii;ii*rliii;;cituiii1>nsol 

|H oplc I hi id. nui «lu|>nii-iiisol i.hk>iiiic e,i. tt. i\ i I iri.uir nuk «> ihniiij>]i |io|iiikiii d .in .<», 

p i iK i n^ i i i i i i itnii {icii|ik .11 I l ik . \ndlm.i l l \ t ime .in c k'.ii, iiMdiK .iv-iiiLilik alii 1 II.UI\T s 

loi I ik<i i i ic;M'si t l inh mc.iiiN(lu^iuIiH'ruliihi\ i . i i i l icc|i i i ikl i .iikln-sM-ii 
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Abstract 
Toxic inhalation hazard (TIH) chemicals such as chlorine gas and anhydrous ammonia 
are among the most dangerous of hazardous materials. Rail transportation of Till creates 
risk that is not adequately reflected in the costs, creating a TIH safety and security 
externality. This paper describes and evaluates policy altematives that might effectively 
mitigate the dangers of TIH transportation by rail. After describing the nature of TIH risk 
and defining the TIH externality, general policy approaches to extemalities from other 
arenas are examined. Potential risk reduction strategies and approaches for each segment 
ofthe supply chain are reviewed. The paper concludes by summarizing policy options 
and assessing some ofthe most promising means to reduce the risks of transportation of 
toxic inhalation hazards. Four policy approaches are recommended: internalizing extemal 
costs through creation ofa fund for liability and claims, improving supply chain 
operations, enhancing emergency response and focusing regulatory authority. It is further 
suggested that the Department of Transportation convene a discussion among stakeholder 
representatives to evaluate policy altematives. 



I. Introduction 

Hazardous materials — industrial materials chat are flammable, corrosive, toxic, 
explosive, or infectious — play a vital role in the U.S. economy. They are used by 
industries from farming and mining to manufacturing and pharmaceuticals, in the form of 
fertilizers, raw materials, fuels, and other essential inputs. Of all hazardous materials, 
toxic inhalation hazards (TIH) may be among the most dangerous.' Chlorine gas and 
anhydrous ammonia are the most common TIH chemicals; others include sulfur dioxide, 
ethylene oxide, and hydrogen fluoride, and a variety of other products that arc important 
manufacturing inputs.^ 

After the terrorist attacks of September 11, 2001, the security of hazardous materials 
became increasingly salient in public concem and political debate. Release of toxic 
inhalation hazards, whether the result of attack or accident, could result in devastating 
consequences. Many hazardous chemicals are transported over long distances by rail, 
during which they are particularly vuhierable.^ 

Safety from accidents as well as security against attack are of concem. Toxic inhalation 
hazards were involved in a number of deadly rail accidents in the early part ofthis 
decade. They could have been far worse: ail ofthe TIH accidents we describe in this 
paper occurred at night in areas of relatively sparse population, limiting the number of 
people exposed to the effects ofthe chemicals. A daylight Till release in a densely 
populated area could have catastrophic consequences. 

Movement of TIH materials through the supply chain creates risk for shippers, rail 
carriers, and the general public that is not quantified and is not adequately reflected in the 
costs, leaving a significant portion of the risk as an extemality. Our focus, therefore, is on 
the TIH safety and security extemality, that is, the consequences associated both with 

' Toxic inhalation hazards are also sometimes called poison inhalacion hazards (PIH). 

^ "Six toxic-by-inhalation (T[H) chemicals (ammonia, chlorine, S02, hydrogen fluoride, fuming nitric acid 

and sulfuric acid) account for more Ihan 90% of the total TIH transportation related risk. Chlorine and 

ammonia account for 70% and 84 % ofthe transported TIH material." Mark Hartong, Rajni Goel, and 

Duminda Wijesekera, "A Risk Assessment Framework for Till Train Routing," 

<volgenaugmu.edu/~klaskey/OR680/MSSEORProjectsSpring08/RR_Group_09MAY2008/CIP.TIH_Sub 

mitled.pdf^, citing D.F. Brown; W.F. Dunn; and A J. Polica.slro, "A National Risk Assessment for Selected 

Hazardous Materials in Transportation ANL/DIS-OI-1," Decision and Information Sciences Division 

(Argonne National Laboratory), U.S. Department of Energy, January 2001. 

'' The United States has over 140,000 miles of freight rail. Several hundred thousand workers handle over 

1.2 million hazardous materials movements daily. 

http://volgenaugmu.edu/~klaskey/OR680/MSSEORProjectsSpring08/RR_Group_09MAY2008/CIP.TIH_Sub


accidents and with deliberately perpetrated attacks. Improving "safety" means reducing 
the accident risk; improving "security" means reducing the terrorist risk. Accidents and 
deliberate attacks may result in similar consequences. Therefore many safety regulations 
and policies will also mitigate, to some degree, the consequences of a security breach. 
The domains of safety and security overlap with respect both to mitigation and to 
consequence. 

This study focuses on potential means of reducing the risk of TIH rail transportation by 
developing a better understanding ofthe safety and security extemality and proposing a 
more comprehensive approach to the way that TIH materials are handled. The risk 
mitigation actions of individual stakeholders, while positive, may not be enough. A focus 
on incorporating the safety and security externality into the entire TIH supply chain 
would allow the participants in that supply chain to assess risks more effectively and to 
make better plans for the safe transport, storage, and delivery of Till. 

What is the TIH Risk? Framing the Problem 

TIH chemicals are among the most dangerous hazardous materials because they are very 
toxic and they can spread easily in the air if released. Nonetheless, TIH chemicals are 
economically essential. Over $660 billion worth of hazardous materials were transported 
in the United States in 2002, the latest year for which comprehensive data are available, 
with each shipment moving an average of 136 miles.^ Without the movement of these 
hazardous materials, gas stations would close, crop yields would diminish, potable water 
prices would rise, and many manufk;turing activities would come to a halt. 

We focus in this paper on two ofthe most extensively used TIH products, chlorine and 
anhydrous ammonia. Chlorine gas is used for purifying potable and waste water at 
treatment plants throughout the country and is also used as a chemical intem:ediary in 
various manufacturing processes, for products ranging from PVC pipes to shampoo.^ 
Anhydrous ammonia is the nation's dominant conunercial fertilizer and is applied 
extensively throughout the country's main agricultural regions, particularly the Midwest 
farm states. 

* U.S. Department of Transportation (DO'I*), Bureau of Transportation Statistics, "U.S. Hazardous 

Materials Shipments by Transportation Mode, 2002," 

<www.bts.gov/publication&'national_transportation_statistics/html/table_01_S6.html>. 

' Amencan Chemistry Council, "The Chlorine Tree," <www.chlorinetree.org>. But see Global Security 

Newswirc, "Clorox to Halt Use ofChlorine at Bleach Production Sites," November 2,2009, 

<gsn.nti.org/gsn/nw_20091102_6428.php>. 

http://www.bts.gov/publication&'national_transportation_statistics/html/table_01_S6.html
http://www.chlorinetree.org


Most TIH chemicals are shipped from production locations to usage sites (although some 
are produced, stored, and used at a single site). Rail is generally preferred for long­
distance transportation, since one rail tank car carries as much as foiu* trucks. In 2007, 
almost two-thirds (64 percent) of TIH moved by rail, amounting to 105,000 rail-car 
shipments (Till materials represent only a small portion of total hazardous materials 
transported by rail).^ Rail transportation of TIH is generally believed to be safer than 
tmck transportation, because a smaller number of shipments move along a fixed, 
dedicated network. 

TIH rail transportation is not without risk. Deadly railway accidents involving TIH in 
Minot, North Dakota, in 2002, in Macdona, Texas, in 2004, and in Graniteville, South 
Carolina, in 2005 resulted in the evacuation of thousands of people, forced over 800 
people to seek medical attention; and caused the deaths of 13 people.^ The economic 
costs were staggering; the costs ofthe Graniteville accident were estimated at $126 
million.* These accidents took place when relatively few people were exposed; a terrorist 
attack on TIH tank cars could have far worse results. One worst-case estimate predicted 
up to 100,000 deaths should a chlorine gas tank car be attacked and breached on the rail 
line that passes the Capitol Mall in Washington, D.C. during a major outdoor public 
event.' Although there have been no incidents of terrorist use of TIH in the United States, 
in Iraq in 2007 there were several attacks on chlorine containers carried by tmcks 10 

Rail transportation providers, aware ofthe danger, have undertaken risk-mitigation 
activities. Railroads have worked with the Department of Transportation to review and 

' Testimony of Joseph H. Boardman, Administrator, Federal Railroad Administration (FRA), U.S. DOT, 

before the U.S. Senate Committee on Commerce, Science, and Transportation. 

^ See National Transportation Safety Hoard (NTSB) Railroad Accident Reports, 

<www.ntsb.gov/Publietn/'R_Acc.htm>. 

' FRA, "Regulatory Assessment; Regulatory Flexibility Analysis - Hazardous Materials: Enhancing Rail 

Transportation Safety and Security for Hazardous Materials Shippers" PHMSA-RSPA-2004-] 8730, April 

2008,7. 

' Presentation of Dr. Jay Boris, U.S Naval Research Laboratory, to City Council, Washington D.C, 

October 6, 2003. This is a worst-case estimate based on specific climate conditions and a large outdoor 

event with many people in proximity to the release point. A less extreme scenario can be found in Anthony 

M. Barrett, "Mathematical Modeling and [decision Analysis for Terrorism Defense: Assessing Chlorine 

Truck Attack Con.sequence and Countermeasure Cost Effectiveness," PhD dissertation at Carnegie Mellon 

University, Department of Engineering and Public Policy, May 2009, discussed below. 

" See Global Security Newswire, "U S. Soldiers Exposed to Chlorine in Iraq," June 4,2007, 

<gsn.nti.org.'gsn/GSN_20070604 5 lB827B8.php>. 

http://www.ntsb.gov/Publietn/'R_Acc.htm


improve tank car design standards. Special speed limits and increased inspections on 
corridors with high volumes of hazardous materials trafiic are other ways that railroads 
are modifying their handling of hazardous materials. Partly thanks to these efforts, over 
99.9 percent of rail HAZMAT shipments reach their destination without a release caused 
by an accident." In addition, railroad carriers have sought to raise rates to attempt to 
cover their risk exposive and to encourage product substitution and shorter movements, 
although these efforts are complicated by common-carrier regulations. Indeed, railroad 
companies cannot, by themselves, solve the problem. 

Reducing the risk of TIH transportation is complicated by the diversity ofthe actors and 
stakeholders involved. Chemical producers and users initiate and receive shipments. 
Railroads as the carriers may bear most ofthe liability in case ofa release; many 
railroads, therefore, would prefer not to carry any TIH products, but their common-carrier 
obligations under federal law prevent them from refusing, and limit the extent to which 
they can raise rates.'^ 

Trade associations representing the chemical companies and the raih°oads lobby Congress 
and the regulatory agencies on behalf of their respective industries. A variety of 
regulatory agencies at the federal level oversee TIH transportation. The Federal Railroad 
Administration (FRA) is part ofthe Department of Transportation (DOT). Railroads and 
their TIH cargoes are subject to regulations ofthe Pipeline and Hazardous Materials 
Safety Administration (PHMSA) and the Surface Transportation Board (STB), both of 
which are part ofthe Department of Transportation, as well as the regulations ofthe 
Transportation Safety Administration (TSA), which is part ofthe Department of 
Homeland Security (DHS). 

" Association of American Railroads, "Hazmat Transpoitation by Rail: An Unfair Liability," 

<htlp://www.aar.org/InCongress/Safety%20and%20Security/~/media/AAR/PositionPapers/Hazmat%20by 

%20Rail%20September%202009.ashx> 

'^ See, for example, the Surface Transportation Board (STB) decision affirming thai Union Pacific (UP) 

was obligated to quote common-carrier rates and provide transportation service for chlorine to U.S. 

Magnesium LLC, although tbe railway argued that "the transfer would pose 'remote, but deadly, risks' as 

the material passed through high-population cities such as Chicago, Houston and Kansas City " Quoted in 

Global Security Newswire, "Rail Firm Opposes Some Chlorine Shipments," Wednesday, March 25, 2009, 

<gsn.nti.org/gsn/nw_20090325_3045.php>. The railway argued that common-carrier requirements did not 

apply because U.S, Magnesium had solicited rates for an unreasonable move over long distances and Ihal 

alternative sources of chlorine were available; but this argument was unsuccessfiil. STB Docket 3S219, 

June 11,2009. 

http://www.aar.org/InCongress/Safety%20and%20Security/~/media/AAR/PositionPapers/Hazmat%20by


State and local govemments have some authority over tibie raikoad lines that may cany 
TIH through their jurisdictions. Local emergency responders, including fu'efighters and 
police, will be on the frontlines of any incident.'^ A major stakeholder is the public, 
because the public at large would be endangered ifthere is a TIH release. 

Many corporate participants in the TIH supply chain, for reasons both of corporate social 
responsibility and of pmdent business-risk management, have looked for ways to mitigate 
TIH risks. Major producers of chlorine gas are exploring collocation ofthe facilities that 
produce and those that use chlorine, in order to minimize the need for transportation of 
chlorine. Clorox plans to begin phasing out use of chlorine at all seven ofits U.S. bleach 
production facilities.''* Dow Chemical, the Union Pacific railway, and the Union Tank 
Car Company are among the companies collaborating in the Next Generation Railroad 
Tank Car Project to design safer tank cars. Chemical producers, railroads, and public 
safety officials have combined their efforts to improve emergency response in the event 
ofa IIH release. End users are looking for substitute products. In the past decade, a 
number of wastewater facilities and drinking water plants have switched from the use of 
chlorine gas and other toxic purification agents to less toxic altematives, but as yet these 
represent a fairly small proportion ofthe number of facilities nationwide (hat still use 
hazardous chemicals.'^ 

Industry efforts to improve safety have not yet allayed all public concems. The District of 
Columbia City Council took action in 2005 to block TIH from moving through its 
jurisdiction. The Council sought to keep TIH off the main rail line that crosses the 
District and passes within one mile ofthe Capitol, the White House, the Pentagon, and 
National Airport. The ban was successfully challenged by CSX, the freight railroad 
involved, with support ofthe Department of Justice, which argued that a local-level 
regulation such as this one was preempted by federal regulation tmder the Commerce 
clause ofthe Constitution.'^ At the federal level, these security issues are under study. 
The regulator of railroad safety, the Federal Railroad Administration, issued new 
regulations in 2009 on tank car design, routing, and operational practices. The regulator 

'" Any of over 1 million first responders nationwide could be involved in a TIH incident. 

'* Global Security Newswire, "Clorox to Halt Use ofChlorine at Bleach Production Sites," November 2, 

2009, <gsn.nti.org/gsn/nw_20091102_6428.php>. 

" Paul Orum, Preventing Toxic Terrorism: How Some Chemicai Facilities are Removing Danger to 

American Communities, Center for Amencan Progress, April 2006. 

' ' The U.S. Court of Appeals for the D.C. Circuit held that federal law preempted the city's effort to 

regulate the railroad. See CSX Transportation, Inc. v. Williams, United States Court of Appeals, D.C. 

Circuit, May 3,2005, <bulk.resourcc.org/courts.gov/c/F3/406/406.F3d.667.05-5l31.html>, 



of raifroad economics, the Surface Transportation Board, has heard arguments over 
whether the conmion-carrier obligation requires railroads to carry TIH traffic.'^ The 
Transportation Security Administration, which coordinates threat assessments and 
security inspections, issued new rail fransportation security regulations in November 
2008. Effective govemment regulation requires cooperation and coordination among all 
of these agencies. 

Objectives and Outline 

The primary objective ofthis study is to describe and evaluate the policy altematives that 
might effectively mitigate the dangers of transportation of toxic inhalation hazards, by 
internalizing the negative extemalities ofthe TIH supply chain. In addition, this paper 
aims to be summary of information on the characteristics and risks ofthe TIH supply 
chain, providing a single source for stakeholders and policymakers. Section II describes 
the TIH risk by explaining tbe scientific basis of TIH danger, the complexity ofthe 
supply chain, and the risk features of accidents and terrorist attacks. Section III defines 
the TIH extemality and shows why it is difficult to quantify the TIH risk; it examines 
general policy approaches to extemalities from other arenas, and explores their 
applicability to TIH. Section IV details potential risk reduction strategies and approaches 
for each leg ofthe supply chain — production, transportation, and use. Section V 
concludes by summarizing policy options and assesses some ofthe most promising 
means to reduce the risks of transportation of toxic inhalation hazards. 

" See discussion below ofthe Union Pacific case brought before the STB by chlorine producer U.S. 

Magnesium. See Global Security Newswire, "Rail Firm Opposes Some Chlorine Shipments," Wednesday, 

March 25,2009, <gsn.nti.org,'gsn/nw_20090325_3045.php>. 



II . Risks in Transpor ta t ion of Toxic Inhalation Hazards 

Security concems following 9/11 brought into focus tbe danger posed by the presence of 
hazardous materials near population centers. In this section, we describe the chemical 
properties of certain chemicals that make them particularly hazardous. Then, we outline 
the risks involved in transportation along the supply chain from manufacture to end-user. 
We describe a particular challenge to intemalizing the risk extemality: common-carrier 
regulations imposed on railways prevent them from refusing to carry TIH, which they 
might prefer due to the risk, and from imposing higher rates for carrying TIH to reflect 
that risk. The section then describes a number of railway accidents, including three TIH 
accidents that resulted in fatalities, and two other accidents involving hazardous (but not 
TIH) materials that fiuther illustrate the potential dangers. The distinctions between 
accidents and potential terrorist attack are described and their implications for policy are 
explored. 

Chemical Properties of Toxic Inhalation Hazards 

To understand the danger posed by TIH chemicals, it is useful to have a basic 
understanding of their chemical properties. This brief over\'iew centers on chlorine and 
anhydrous ammonia, the most widely used and most fransported TIH products. 

Chlorine is a grcenish-ycllow noncombustible gas at room temperature and atmospheric 
pressure.'^ It is transported as a pressurized liquid. Chlorine gas is heavier than air, 
meaning that the gas settles into low areas when released into the open. It is chemically 
unstable and breaks down quickly when in contact with sunlight or water. Chlorine is 
used as a disinfecting agent for drinking water and waste water, and plays an important 
role in many manufacturing processes. 

When chlorine is released into the air, it becomes very dangerous. Small doses irritate the 
eyes, skin, and respiratory fract; large concenfrations of chlorine gas can kill people 
within minutes. If inhaled at very high concenfrations, chlorine breaks down in the limgs 
to form hydrochloric acid that bums lung tissue, causing pulmonary edema and 
essentially causing drowning as liquid floods the lungs. The extent of chlorine poisoning 
depends on the quantity of gas, setting, time of exposure, and other circumstances. As 

' ' Fur more information, see U.S. Department of Health and Human Services, Public Health Service, 

Agency for Toxic Substances and Disease Registry, "Draft Toxicological Profile for Chlorine," September 

2007. < http://www.atsdr.cdc.gov/toxprofiles/tpl72.pdf> 

http://www.atsdr.cdc.gov/toxprofiles/tpl72.pdf


little as 3.5 parts per million (ppm) can be detected as an odor. The lowest lethal exposure 
is reported as 430 ppm for 30 minutes. Over shorter periods of time, exposure even to 15 
ppm of chlorine causes throat irritation, while exposure to 50 ppm is dangerous, and 
exposure to 1000 ppm can be fatal after a few deep breaths. Frequent exposure to 
chlorine gas can degrade an individual's sense of smell; workers who have had 
occupational exposive to the gas are thus at greater risk of inhalational damage. Tbe most 
effective countermeasure to exposure is to flush affected body parts with large quantities 
of water and move the victim to an unaffected area with clean air, 

Anhydrous ammonia is a colorless gas characterized by a very sharp odor." Anhydrous 
ammonia is lighter than air and invisible. It can be identified by its acrid odor, which is 
apparent even at very low concenfrations. Ammonia is stored under pressure in rail tank 
as a liquid, but in the case ofa mpture, the ammonia retums to a gaseous state and 
expands. Its primary use is as a fertilizer due to its high nifrogen content. It is applied 
directly and also used as a base for other fertilizer products. 

Exposure to large quantities has severe health effects. Anhydrous means "without water," 
and anhydrous ammonia seeks water from any source, with corrosive results: its main 
toxic effect is severe bums to the moist parts ofthe body, such as the eyes, throat and 
lungs. Ammonia is less toxic at a given concentration than chlorine: exposure to greater 
than 50 ppm of ammonia causes mild irritation to the nose or throat. Exposure to 700 
ppm or more causes such effects as coughing and severe eye irritation. Exposure to larger 
quantities can cause blindness and other severe or fatal injuries. Ammonia at 5,000 to 
10,000 ppm is rapidly fatal to humans. The recommended response to anunonia release is 
to flood the area, and any persons affected, continuously with large amounts of water. 

For these and other gases posing toxic inhalation hazard, the consequences ofa release 
depend on the source, the surrounding terrain and meteorological conditions. The source 
determines the quantity of material released and duration of gas release. Meteorological 
conditions and the morphology ofthe surroundings influence the dispersion ofthe gas 
and the duration of exposure. These conditions include the amount of moisture in the air, 
wind direction and speed, amount of sunlight, terrain, and temperature. If the released 
TIH enters enclosed indoor environments, it can concenfrate to fatal levels. 

" For more information, see U.S. Department of Health and Human Services, Public Health Service, 

Agency for Toxic Substances and Disease Registry, "Toxicological Profile for Anunonia," September 

2004. < http //www.atsdr cdc.gov/toxprofiles/tpl26.pdt> 
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Given these variations in a TIH release, responders such as railway employees, 
firefighters, and police must be made aware ofthe nature of any release and of other local 
conditions so that they can deal effectively with it. 

TIH Supply Chain 

The complexity ofthe TIH supply chain poses challenges to chemical security and 
complicates any attempt at regulation, because stakeholders have divergent interests. The 
supply chains are different for each TIH chemical, involving diverse modes such as rail, 
tmck, barge, and pipeline. In general, tmcks carry the largest number of shipments, but 
rail moves more ton-miles.^" 

Producer-consumer geographical relations are also complicated. Chlorine, for example, is 
produced at chemical plants mostly concenfrated in the southeast part ofthe country (see 
Figure 1) from which it is shipped to customer sites, such as water purification plants and 
other chemical plants. There are some cases in which chlorine is both produced and used 
at the same plant; this avoids exposure over long shipping times and distances. A chlorine 
user can sometimes also persuade a manufacturer to relocate nearby, in order to reduce 
fransportation costs and risks. 

The use of chlorine in large chemical plants and at water freatment sites results in a 
limited number of nodes in the fransportation network (in confrast to the dispersed usage 
pattems of ammonia-based fertilizers described below). Even so, chlorine tank cars must 
travel significant distances. A tank car typically carries 90 tons of liquid chlorine. As 
Figure 1 shows, chlorine production is concenfrated along the Gulf Coast and in a few 
other locations, but it is used at water freatment facilities and manufacturing sites all over 
the country. Many of these facilities are located in or near large cities, reqmring chlorine 
transport through populated areas. This creates the need for long-distance carriage and 
potential exposure of large populations. 

The economics of transportation favor rail fransportation and indeed the majority of 
chlorine shipments in the United States are shipped by rail. The other safe and practical 
mode for long-distance transportation of chlorine is by barge, which is indeed considered 
to be safer than rail but is less available. Tmcking companies are reluctant to offer long-

^̂  Annual liquid chlorine transport by truck totals approximately 500,000 tons, but Ihese shipments tend to 

travel shorter distances than chlorine transported by rail, and are oflen shipped in smaller quantities. See 

Barrett, "Mathematical Modeling and Decision .Analysis for Terrorism Defense." 
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haul chlorine transportation services^' and since, tmlike railroads, motor carriers are not 
subject to common-carrier obligations, they are therefore free to accept or decline shipper 
requests to transport TIH products or to charge very high prices (but perhaps non­
competitive) prices to do so. Due to these factors, an estimated 85 percent of long­
distance chlorine movements occur by rail.̂ ^ 

Aimual Productkin Capacity (UiouaandB of metric toni^ 
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Figure 1: Major U.S. Chlorine Plants, by Annual Production Capacity. (Source: ATSDR, "Draft Toxilogicai 

Profile for Chlorine," September 2007) 

Ammonia is widely used throughout the main U.S. agricultural areas and thus, like 
chlorine, must be fransported from a limited number of production and import locations 
to a large number of users. As Figure 2 shows, thirty-two plants in 19 states produced 
ammonia, with most production concenfrated in Texas, Louisiana and Oklahoma, near 
sources of natural gas (the primary chemical feed stock for ammonia production).^^ A 

'̂ Statement of Stephen J. Lube, CSX Transportation, STB Docket No. NOR 42100. 

" Estimate by the Chlorine Institute, May 31,2006, 

<www.americanchcmistry.com/s_acc,'bin.asp?ClD-634&DlD-2467&DOC=FlLE.PDF.> Also see E.I. 

DuPont de Nemours and Co., Complainant's Opening Evidence, STB Docket No. 42100, February 11, 

2008. 

^̂  Deborah A. Kramer, U.S Geological Survey, Mineral Commodity Summaries, January 2005, p. 116, 

<minerals.iisgs.gov/mineraLs/pubs/commodity/nitrogen/nitromcs05.pdf>. 
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large quantity of ammonia travels by pipeline and barge and most local distribution to 
farmers occurs by truck, but rail plays a vital long-haul fransportation role. *̂ 
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Figure 2: Major U.S. Ammonia Plants, by Annual Production Capacity (Source: D. Kramer, "Nitrogen", U.S. 

Geological Survey Minerab Yearbook, 2002) 

Since various supply chain participants share responsibility for TIH fransportation, this 
creates legal and liability complexity. A shipment of TIH may be owned by the producer 
ofthe shipment or by the end user, depending on the confractual arrangements. A 
railroad's contract for carriage may be with either the shipper or the receiver, or with an 
intermediary such as a broker. The raihoad is almost never the legal owner ofthe product 
it is fransporting, nor does the railroad typically own the tank car. Tank cars are mostly 
owned by the TIH shipper, or by a rail car leasing company. 

Adding to these complexities, the shipment may be stored in a tank car for some time 
after delivery lo the customer plant, waiting on a rail siding for unloading. There may be 
legal ambiguity over who is responsible for the contents ofthe tank car during this 
period. Seeking to resolve this ambiguity and ensure the continuous monitoring of 
hazardous materials involved, the Transportation Security Adminisfration ofthe 
Department of Homeland Security set as a goal the establishment ofa "secure chain of 

*̂ See, for example, Stephen J. Lube Statement, STB Docket No. NOR 42100. Major import locations for 

ammonia include Tampa, FL and Pascagoula, MS for shipment inland via truck and rail. 
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custody" for all TIH shipments, addressing this issue in a Rail Transportation Security 
Rule issued in November 2008." 

Rail Pricing Regulation 

If railroads could impose higher prices for transporting TIH than for transportation of 
other, less risky materials, TIH rates might reflect more accurately the potential costs of 
the risk of TIH accidents or other releases. Higher prices would, all else being equal, tend 
to decrease the number of rail TIH shipments and the ton-miles transported. In this 
section, we describe how this possibility is complicated by the current rail pricing 
regime.^* 

It is difficult to know exactly how expensive it is to ship TIH materials. In most cases, 
rail rates are set by confract between the shipper and the railroad and are not published. 
These confract rates, driven by supply and demand as well as the relationship between the 
negotiating parties, are not subject to regulation, because the railroad is deemed to be 
acting as a private or contract carrier. However, if shipper and raifroad are unable to 
agree on a contract rate, the raifroad is required to publish a "common carrier rate" for the 
movement in question, without discrimination as to the identity ofthe shipper or the 
material being shipped. 

Although contract rates are not published, the published common carrier tariffs for TIH 
shipments are several times greater than those for comparable non-TIH chemicals. In 
2008 rate case between a chemical company and a raifroad, there was evidence that tbe 
raifroad quoted a rate of $9,173 (including fiiel surcharge) for fransporting a tank car of 
chlorine from Niagara Falls, NY to New Johnsonville, TN.^' Common carrier prices 
posted on the raifroad website for fransporting one tank car of caustic soda (a frequently 
shipped material that is hazardous but is not a toxic inhalation hazard) reveals rates of 
$3,707-4,634 per car (depending on the size ofthe shipment) for the same distance.^^ 
Analysis of public tariffs shows that the additional increments for longer distances 

^' Rail Transportation Security Rule, Transporlation Security Administration (TSA) ofthe U.S. Department 

of Homeland Security (DHS), 49 Code of Federal Regulation (CFR), Parts 1520 and 1580, Rail 

Transportation Security: Final Rule, November 26, 2008. 

*̂ The current rait pricing regulation regime is a result of the partial deregulation enacted under the 

Railroad Revitalizalion and Regulatory Reform Act of 1976 and the Staggers Act of 1980. 

^' DuPont Opening Evidence, STB Docket No. 42100. 

*̂ Movement of caustic soda from Niagara Falls, N Y., to New Johnsonville, Tenn., <www.Shipcsx.com>, 

consulted May 28,2009. 

/ • * 

http://www.Shipcsx.com


increase more steeply for TIH shipments than for non-TIH shipments. The rate 
differential suggests that rail carriers may be trying to recoup part ofthe cost ofthe risk 
for TIH shipments, particularly over long hauls. 

If a shipper wants to challenge a published rate, it brings a complaint before the Surface 
Transportation Board (STB), a three-member panel that is the economic regulator ofthe 
railroad industry.̂ ^ Rate cases may be filed under one of several procedural methods. If 
the STB finds the carrier's rates to be excessive, the shipper is entitled to rate relief 
However, calculations for STB adjudications are based on system-average costs that do 
not incoiporate the unique handling and risk characteristics of TIH fraffic. 

Generally, the STB has shown itself to be more sympathetic to shippers than to rail 
carriers. In a recent chemical company complaint against a railroad conceming certain 
movements of chlorine, the STB mled that the railroad's proposed rates were 
unreasonably high and ordered the railroad to establish lower rates and pay reparations to 
the shipper.^" The raifroad had failed to convince the STB to allow an adjustment for TIH 
chemicals that would more accurately have reflected the risks inherent in TIH fransport. 
In a similar case in early 2009, a raifroad refused to quote a rate for a shipment of 
chlorine on the grounds that this was not a reasonable movement request, given the 
availability of altemative chlorine manufacturers closer to the destination. When the case 
went before the STB as a common carrier case (rather than a rate case), the STB required 
the railroad to establish rates and to provide service for this shipment of chlorine.^' 

Thus, the current regulatory scheme means that the risks of carrying a product that could 
cause billions of dollars in damage and impose potentially huge liability on a railway in 
the event ofa release are rarely reflected adequately in rail fransportation rates. In other 
words, they remain extemalities. 

'^ "The STB is an economic regulatory agency charged wilh resolving freight railroad rate and service 

disputes, reviewing proposed rail mergers, rail line purchases, constructions and abandonments. The Board 

also oversees Amtnik's on-time performance and has jurisdiction over other matters." <www.slb.dol gov>. 

'" STB Decision Docket No. 42100, June 27, 2008. Whether an entity like DuPont qualified as a "small 

shipper" under the rules was a contentious topic in the STB hearings. 

'̂ See STB Docket No. 35219; sec also Global Security Newswire, "Rail Firm Opposes Some Chlonne 

Shipments," Wednesday, March 25, 2009, <gsn.nti.org/gsn/nw_20090325_3045.php>. Note that a common 

carrier case is meant to establish whether the railroad can refuse to carry the traffic in question, while a rate 

case determines the tariffs the railroad may charge. 

15 

http://www.slb.dol%20gov


Accidents 

An essential step towards ensuring secure fransportation of TIH products is minimizing 
the risk of accidental releases. Recent events highlight issues that must be addressed as 
part ofthe risk-reduction process. Three fatal accidents involving TIH product release 
have taken place in the past decade: at Minot, South Dakota, in 2002, at Macdona, Texas, 
in 2004, and at Graniteville, South Carolina, in 2005. In addition, a 2001 accident in a 
tuimel near downtown Baltimore, Maryland, although causing no fatalities, showed the 
potential danger ofa HAZMAT accident in an urban setting. A 1987 New Orleans case 
suggests tbe vast potential exposure to liability claims in the event of an incident. These 
events are described in this section. 

Minot, North Dakota, January 2002: Anhydrous Ammonia Release 

On January 18,2002, at 1:37 AM (CST), a Canadian Pacific (CP) frain derailed half a 
mile from the city limits of Minot, North Dakota. Ofa total of 112 cars, 31 cars, numbers 
4-34, derailed.^^ The frain "consist" included 39 HAZMAT cars, including 15 tank cars 
of anhydrous ammonia that were positioned as cars 18 through 32. All of these cars 
derailed, and five of them mptured catastrophically. Tank car fragments were propelled 
up to 1,200 feet from the track, and 146,700 gallons of anhydrous ammonia — almost the 
entire contents ofthe five tank cars — were released almost instantaneously. Ammonia 
vapor spread five miles downwind over an area where 11,600 people lived. 

Within minutes ofthe accident, the conductor notified the Canadian Pacific dispatcher in 
Minneapolis, Miimesota, and called 911 on his cell phone. By 1:41 AM, less than five 
minutes after the accident, emergency service operators were telling residents who 
phoned seeking information to shelter-in-place, by staying in their homes, closing 
windows, running showers, and breathing through wet cloths. By 5:30 AM, the vapor 
cloud had begim to dissipate. Emergency responders then began to evacuate residents. 

The National Transportation Safety Board, after an extensive investigation, blamed the 
accident primarily on an "ineffective Canadian Pacific Railway inspection and 
maintenance program that did not identify and replace cracked joint bars [on the rails] 

^̂  All information for this section, unless otherwise cited, from National Transportation Safely Board, 

"Derailment of Canadian Pacific Railway Freight Train 292-16 and Subsequent Release of Anhydrous 

Ammonia Near Minot, North Dakota — January 18, 2002," NTSB Railroad Accident Report NTSB/RAR-

04/0], <www.ntsb.gov/publictn.'2004/RAR0401.pdf>, hereafter cited as "NTSB Report—Minot." 
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before they completely fractured and led to the breaking ofthe rail at the joint."'^ Tank 
car failure also contributed: the five cars that experienced catasfrophic failure were 
constmcted of non-normalized steel, which was more prone to cracking at the low 
temperatures found at the time ofthe accident. ̂ ^ 

Public notification issues affected the consequences: many residents did not hear the 
city's emergency broadcasts because of power outages, and did not hear warning sirens 
because they were too far away. Authorities were initially unable to communicate with 
local radio stations to request emergency broadcasts; the local television station bad no 
staff on duty. 

The accident caused one death, due to anhydrous ammonia inhalation; the victim had 
become disoriented while trying to flee the area immediately following the accident. 
Eleven residents suffered serious injuries; 322 train crew, residents, and first responders 
had minor injiuries, Equipment damage reported to the NTSB totaled $2.5 million and 
environmental cleanup costs were $8 million. Valuation for property damage and 
casualties is not available. 

Following the Minot accident, the NTSB made several recommendations to improve 
frack inspections and maintenance. The NTSB also made recommendations for improved 
tank car safety, including a call for a comprehensive analysis to detennine the impact 
resistance ofthe steels in the shells of tank cars constructed before 1989. Ultimately, the 
NTSB recommended development and implementation of tank car fracture toughness 
standards. 

Macdona, Texas, June 2004: Chlorine Gas 

At 5:03 AM (CDT) on June 28,2004, near Macdona, Texas, a Union Pacific (UP) train 
traveling at 44 mph passed a stop signal and collided with the middle ofa Burlington 
Northem Santa Fe (BNSF) frain that was leaving the mainline and entering a siding.̂ ^ 

13 Ibid., vi. 

'^ Non-normalized steel was common in tank cars constructed before regulations were tightened in 1989. 

Normalization of steel is a metallurgic process by which the .steel is heated to extreme temperatures and 

then air-cooled, increasing the metal's toughness and resistance co cracking at low temperatures. The 

outdoor temperature at the time ofthe Minot accident was -6°F. The anhydrous ammonia had been loaded 

at 40°F and was insulated. It was calculated that by the lime ofthe accident, the temperature ofthe shell 

was 36°F and was thus below the ductilc-to-brittte transition temperature for non-normalized steel. 

^^All information for this section, unless otherwise cited, from National Transportaiion Safety Board. 
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The four UP locomotive units and first 19 cars of that frain were derailed, as were 17 cars 
ofthe BNSF train. The 16th car ofthe UP frain, carrying liquefied chlorine gas, was 
punctured by the side ofa UP flatcar that had derailed four cars ahead of it. As a result, 
9,400 gallons of chlorine gas were released and formed a 1400-foot-diameter cloud, 
which then began to drift. The BNSF train crew notified both BNSF and UP dispatchers. 
It was later estimated that the chlorine concenfration was 400,000 ppm near the accident 
scene, far above lethal levels (even 1000 ppm can quickly kill). 

Within minutes ofthe accident, at 5:06 AM, a 911 call was made from a residence near 
the accident. For several hours, first responders and HAZMAT specialists arrived at the 
site. However, in part because ofthe high concentration of chlorine gas and due to the 
wreckage, it was not until 9:45 AM tiiat an "entry team" in HAZMAT gear could begin 
attempting to rescue people trapped within the chlorine cloud. The accident resulted in 
three deaths, including the UP frain conductor and two elderly local residents. The UP 
engineer, six emergency responders, and 26 residents were freated for injuries. Raifroad 
equipment damages reported to the NTSB totaled $5.7 million; site cleanup costs were 
$150,000. Again, property damage values and compensation for victims is not publicly 
available. 

Figure 3: Head Puncture in Macdona Accident (DOT, Z007) 

The NTSB concluded that neither the conductor nor the engineer ofthe UP train had 
fulfilled their duties. At the display ofthe "approach" signal, the engineer should have 

"Collision of Union Pacific Railroad Train MHOTU-23 With BNSF Railway Company Train MEAP-TUL-

126-D With Subsequent Derailment and Hazardous Materials Release Macdona, Texas June 28, 2004," 

Railroad Accident Report NTSB/RAR-06/03, <www.ntsb.gov/publictn/2006/RAR0603.pdf>, hereafter 

cited as NTSB Report—Macdona 

IS 
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slowed the fram to 10 mph in preparation for stopping to allow the BNSF frain to proceed 
onto the siding. Instead, the engineer increased speed from 44 mph to 46 mph and 
continued to operate as if under a "clear" signal. 

The NTSB blamed the "UP engineer's combination of sleep debt, dismpted circadian 
processes, limited sleep through the weekend, and long duty tours in the days before the 
accident," which, it said, "likely caused him to start the accident frip with a reduced 
capacity to resist involuntary sleep." The engineer (and other UP crew) likely 
experienced periods of sleep and were not sufficiently alert to respond correctly to the 
signals. The NTSB investigation also held that emergency responders had not reacted 
aggressively enough to rescue frapped residents: the road was blocked, but they had 
failed to consider altematives. 

The NTSB recommended that the Federal Railway Administration and the Union Pacific 
railroad study measures to limit crew fatigue. It also asked two unions — the 
Brotherhood of Locomotive Engineers and Trainmen, and the United Transportation 
Union — to raise awareness among their members regarding the importance of rest. The 
NTSB also suggested that the FRA consider revising certain operating measures; for 
example, the NTSB recommended positioning tank cars at the back of trains to minimize 
impact forces. It also reiterated recommendations made after the Minot accident to 
improve tank car design, although the tank cars involved at Macdona met the highest 
existing standards. The NTSB also noted that positive frain confrol technology (discussed 
further below) could have prevented the Macdona accident.̂ ^ 

Graniteville, South Carolina, January 2005: Chlorine Gas 

With nine deaths and over 500 injuries, the January 6, 2005, accident at Graniteville, 
South Carolina, was the most serious ofthe fatal railway releases of TIH.̂ ^ Norfolk 
Southem (NS) frain 192 collided with another NS frain that was parked on a customer 

^' Positive 1'rain Control (Pl'C) is the term used in the United States to designate a collection of systems 

designed to increase railroad safety by overriding the engineer's control ofthe train and automatically 

stopping the train in certain dangerous situations 

" All information for chis section, unless otherwise cited, from National Transportation Safety Board, 

"Collision of Norfolk Southem Freight Train 192 Widi Standing Norfolk Southem Local Train P22 With 

Subsequent Hazardous Materials Release at Graniteville, South Carolina — January 6,2005," Railroad 

Accident Report KTSB/RAR05/04, <www.ntsb.gov/publictn/2005/RAR0504.pdC>, hereafter cited as 

"NTSB Report—Graniteville." 
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side track at 2:39 AM EST, derailing both locomotives and 16 cars ofthe moving train. 
Three tank cars contaming chlorine derailed, one of which was punctured. 

The side track on which the accident occurred served textile manufacturing facilities of 
Avondale Mills, Inc. Investigations showed that the crew ofthe parked frain had 
completed their duties but had failed to realign the switch back to the mainline track from 
the industry side frack. Track in this area is non-signaled, known as "dark" territory in the 
railroad industry. Authority to use track in this area is conveyed by the dispatcher in 
Greenville, South Carolina. Train 192, approaching at 48 mph, collided with the frain 
parked on the side track. The punctured chlorine car released a chlorine vapor cloud that 
extended at least 2,500 feet to the north ofthe accident site, 1,000 feet to the east, 900 
feet to the south, and 1,000 feet to the west. 

Emergency responders were dispatched. A reverse 9-1-1 notification told nearby 
residents to shelter indoors until entry teams of emergency responders could evacuate 
people affected by the gas release.''^ An additional 5,400 people within a one-mile radius 
ofthe site were evacuated by law enforcement personnel. Over the next days, HAZMAT 
teams sealed the punctured car and removed hazardous materials from the site. 

The accident caused nine deaths. Among the fatalities were the NS frain engineer, six 
Avondale Mills employees, a tmck driver, and a local resident. Approximately 554 
people were taken to local hospitals, and 75 were admitted for freatment. All casualties 
were due to chlorine exposure; the NTSB concluded that the accident might have been 
non-fatal if not for the chlorine release. In addition, property damages reported to the 
NTSB totaled $6.9 million; a later FRA analysis estimated that the total cost ofthe 
accident was $126 million, including fatalities, injuries, evacuation costs, property 
damage, environmental cleanup, and frack out of service. 

The NTSB investigation detemiined that the cause ofthe accident was the failure ofthe 
crew ofthe parked frain to realign the switch after the crew completed its work. The 
crew, mnning up against its 12-hour duty limit, had mshed the completion of its tasks. 

Following the accident, several railroads modified operating procedure to require that 
crews confirm the switch position to the dispatcher before signing off duty. The FRA 

^' Reverse 9-1-1 is a notification system by which authorities can initiate automated recorded calls to 

citizens to notify them of an imminent hazard. 

^̂  FRA, "Regulatory Assessment; Regulatory Flexibility Analysis - Flazardous Materials: Enhancing Rail 

Transportation Safety and Securiiy for Hazardous Materials Shippers" PHMSA-RSPA-2004-18730, April 

2008. 
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issued a safety advisory asking raifroads to review switch procedures. In the face of 
repeated accidents throughout 2005 caused by misaligned switches, the NTSB viewed 
these measures as insufficient. Upon conclusion ofits investigation ofthe Graniteville 
accident, NTSB recommended establishing mechanisms to remind crews of their duty to 
realign switches, such as an elecfronic device or a strobe light. The NTSB was also 
concerned that although frain 192 was traveling under the speed limit, its speed did not 
give it sufficient time to react to the banner displaying the status ofthe misaligned switch. 
Therefore the NTSB suggested that reduction of frain speeds in non-signaled territory be 
considered, to give train crews more time to react to misaligned switches. 

Baltimore, July 2001: Tunnel Fire 

The three accidents described above all occurred in areas of relatively sparse population 
and early in the morning. By confrast, a 2001 rail accident that involved hazardous 
materials (HAZMAT) but not toxic inhalation hazards (TIH) occurred in an urban setting 
in the middle ofthe afternoon. On July 18,2001, eleven of sixty cars in a CSX freight 
train derailed while passing through the Howard Sfreet Tunnel in downtown Baltimore, 
Maryland, at 3:08 PM EST.'"' The frain included eight tank cars loaded with hazardous 
materials; four of these were among the cars that derailed. One ofthe derailed tank cars 
contained fripropylene, two cars hydrochloric acid, and one car di-phthalate. A leak in the 
car containing tripropylene resulted in a chemical fire. A break in a water main above the 
tutmel flooded both the tunnel and the sfreets above it. The tunnel collapsed. Damage and 
cleanup costs reported to the NTSB from this accident totaled $12 million. 

Although there were no serious injiunes or casualties, this incident illusfrates the risks of 
rail transportation of hazardous materials through urban areas. It also underlines the 
challenges of emergency response.'" The city sounded emergency sirens, but many 

"" See National Transportation Safety Board, "Railroad Accident Brief CSX Freight Train Derailment and 

Subsequent Fire In the Howard Street Tunnel in Baltimore, Maryland, on July 18,2001," 

<www.nlsb.gov/publictn/2004/RAB0408.pdfi>, hereafter cited as "NTSB Report-Baltimore." The 

NTSB's investigation was unable determine the cause ofthe accident. Further information and sources in 

report prepared for DOT, "Effects of Catastrophic Events on Transportation System Management and 

Operations," <www.ilsdocs.fhwa.dot.gov/jpodocs/rcpts_te/13754_files/13754.pdf>. See also Arnold M. 

Howitt and Herman B. Leonard, Managing Crises: Responses to Large Scale Emergencies (^\'ashington, 

D.C: CQ Press, 2009), pp. 201-233. 

*' Stephanie Shapiro, "CSX train fire sparks debate of .stay or go," The Bahimore Sun 

<www.dailypress.com/features/arts/bal-to.disaster21jul21,0,4656728.stocy>. See also Howitl and Leonard, 

Managing Crises, pp. 201-233. 
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residents did not know that the sirens meant they were to return home to seek information 
from television and radio, which would have told them to shelter in place. Instead, many 
residents chose to evacuate the area. 

"Human behavior has to be taken into consideration when managing an emergency or 
disaster," said John Bryan, retired chairman ofthe department of fire protection at the 
University of Marj'land's engineering school. "'̂  Annoimcements about the threat must, he 
said, be specific. Public education and establishment of public tmst in police and other 
emergency responders are essential so that residents will follow directions from the 
authorities in case of a HAZMAT or TIH incident 

New Orleans, 1987. Rail Yard Fire 

A 1987 case illusfrates the issues that arise when there are many players that might be 
blamed for a HAZMAT accident. In 1987, an unattended rail car in the CSX yard in New 
Orleans leaked butadiene, a pefroleum product, causing a fire that prompted authorities to 
order road closings and large-scale evacuations.*^ There were no serious injuries or 
deaths, and minor injuries were not conclusively linked to the fire. Nevertheless in 1997, 
in a class action suit brought by nearby residents that charged negligence, a jury awarded 
plaintiffs compensatory damages of $2 million for actual harm, and imposed additional 
punitive damages totaling $3.4 billion. Named in the suit were CSX, which owned the 
track where the tank car was parked, the shipper, other raifroads that had moved the tank 
car (including Alabama Great Southem Railway which had actually moved it to the CSX 
yard), and a previous owner of the tank car, Phillips Pefroleum Company, which had 
improperly installed a gasket that was blamed for the leak (however, Phillips could not be 
found liable imder certain terms of Louisiana HAZMAT law). 

Most ofthe punitive damage award ($2.5 billion ofthe total $3.4 billion) was imposed on 
CSX, despite its argument that it did not make the problem tank car, did not own it, and 
did not install the faulty gasket. CSX had not loaded the butadiene, and did not even 
move tlie car after it was dropped off at CSX's interchange yard. CSX was the owner of 
the frack where the tank car was parked, and was scheduled lo move it later to 
Chattanooga, Tenn. Nonetheless, CSX faced a punitive damage claim of $2.5 billion, and 
additional punitive damages were awarded against other defendants, including the 

*̂  Shapiro, "CSX train fire sparks debate of stay or go." 

•̂' Carol Marie Cropper, "Jury in CSX Case Sent Angry Message with a $3.4 Billion Stamp," New Yorli 

Times, September 15, 1997, <www.nytimes.cora/1997/09/15/business/jury-in-csx-case-sent-aiigry-

mcssage-wilh-a-3 4-billion-stamp html>. 
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raifroads that had moved the tank car, the shipper, and the tank car company GATX. The 
damage awards were challenged successfully on appeal and reduced from $2.5 billion to 
$850 million. Nonetheless, this case illustrates the potentially enormous liability 
exposure of railways carrying hazardous substances.** 

Terrorism 

Secure transportation of TIH chemicals requires protection against terrorist attacks as 
well as accidents. To date, no hazardous materials release from a railroad in the United 
States has been caused by a terrorist attack. The Federal Bureau of Investigation has 
reported, however, that terrorists are specifically interested in "targeting hazardous 
material containers" by attacks on rail cars on U.S. soil.'*^ 

Richard Falkenrath, former Deputy Homeland Security Adviser to President Bush and 
current Deputy Commissioner of Police, New York City, made this assessment ofthe 
severity ofthe terrorist threat of TIH fransport through urban areas by rail and truck: 

Of all the various remaining civilian vulnerabilities, one stands alone as uniquely 
deadly, pervasive and susceptible to terrorist attack: industrial chemicals that are 
toxic when inhaled, such as chlorine, ammonia, phosgene, methyl bromide, and 
hydrochloric and various otiier acids. These chemicals, several of which are 
identical to those used as weapons on the Westem Front during World War I, are 
routinely shipped through and stored near population centers in vast quantities, in 
many cases with no security whatsoever. A cleverly designed terrorist attack 
against such a chemical target would be no more difficult to perpetrate than were 
che September 11 attacks. The loss of life could easily equal that which occurred 
on September 11 — and might even exceed it. I am aware ofno other category of 
potential terrorist targets that presents as great a danger as toxic industrial 
chemicals.̂ * 

"* See "CSX Says Court Reduced Damage Verdict," New York Times, November 17,1999, 

<www.nytimes.com/l 999/1 ]/17/'business/csx-says-court-reduced-damage-verdict.html>. 

•̂  Richard Falkenrath, "We Could Breathe Easier: The Govemment Must Increase the Security of Toxic 

Chemicals in Transit," <www.wa.shingtonpost.com>, March 29,2005, p. A15. 

''' Falkenrath, "We Could Breathe Easier." However, railroad industry officials point out Ihat it would be 

difficult for terrorises to coordinate an attack against a moving freight train, although perhaps less difficult 

against a stationary target. 
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Chlorine has been used as a weapon; it was used extensively in chemical warfare in 
World War I. In Iraq, insiu'gents have exploded small canisters of chlorine in tmcks filled 
with explosives."' 

An important distinction from accidental release is that a terrorist attack involving TIH 
could be deliberately targeted in such a way as to cause a high number of casualties. A 
worst-case scenario simulation performed at the Naval Research Laboratory concluded 
that if such an attack occurred during a celebration or political event in a setting similar to 
the National Mall, over 100 people per second might die, and up to 100,000 people could 
be killed within 30 minutes."* A July 2004 study by the Homeland Security Coimcil (a 
White House office) estimated that even under less crowded conditions, a TIH attack in 
an urban area could result in as many as 17,500 deaths, 10,000 severe injuries, and 
100,000 hospitalizations."' 

A study by the National Research Council addressed a more conservative scenario: a 
terror attack on stored toxic chemicals in an indusfrial city, with a release of TIH 
materials in large (but imspecified) quantities. '̂* The release was assumed to occur at 
midnight under mild meteorological conditions, resulting in a predicted 1,000 deaths and 
22,000 injuries. The study also addresses release from a TIH rail car under similar 
circumstances, but it concludes that: "because ofthe quantity of chemical involved, 
multiple attacks at muhiple sites would be required to produce numbers of casualties that 
would be considered catastrophic by the standards indicated in U.S. Department of 

*̂  In the attacks in Iraq, fewer people were killed by the chlorine than by the explosives. The dcadlmess of 

the released chlorine gas is thought to have been reduced by chemical reactions resulting from the high 

temperatures ofthe explosions The Iraq explosions were not "chlorine bombs," said Steven Komguth, 

director ofthe biological and chemical defense program at the Univereity ofTexas in Austin. "They are 

putting canisters of chlorine on trucks with bombs, which then puncture the canisters and release the 

chemical," Komguth said. "But it hasn't been very effective because the high temperature created by the 

bombs oxidizes the chemical, making it less dangerous." 

^' Boris presentation lo D C. City Council; see also Jay Boris, "The Threat of Chemical and Biological 

Terrorism: Roles for HPC in Preparing a Response," Computing in Science and Engineering, Vol. 4, No. 2 

(March,'Aprit 2002), pp. 22-32. 

'''"Planning Scenarios: Executive Summaries Created for Use in Nauonal, Federal, State and Local 

Homeland Security Preparedness Initiatives," The Homeland Secunty Council, July 2004, Scenario 8. 

°̂ National Research Council, Committee on Assessing Vulnerabilities Related to tbe Nation's Chemical 

Infrastructure, Terrorism and the Chemical lnfra.itruclure- Protecting People and Reducing Vulnerabilities 

(Washington, D C ' National Academies Press, 2006), also available online at 

<www.nap.edu/catalog/ll597.hlmI>. 
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Homeland Security (DHS) National Response Plan."" However, this conclusion seems 
implausible, as it assumes that terrorists would choose to attack at midnight; it is more 
likely that terrorists would choose to attack when sfreets are crowded. If so, this scenario 
would have predicted far more than 1,000 deaths. 

The scale of potential fatalities is confirmed by the sophisticated and comprehensive 
analysis in a recent dissertation that examined the consequences of a 17 ton chlorine 
terror attack on a tanker tmck,̂ ^ The study takes as its base case fhe mpture ofa tanker 
tmck carrying 17 tons of liquid chlorine in a generic urban area during daylight. While 
the analysis ofthe effect of stmctures on the three-dimensional propagation ofthe 
chlorine plume is less detailed than fhe Boris study and is, unlike that study, not specific 
to a particular city, the behavioral model is more detailed, and accounts for both the rate 
at which people can escape from open spaces and the extent to which sheltering in place 
saves (or sometimes may cost) lives. In the absence ofa fast and effective defense 
response and with 2.5 meters/second wind speed, and a specified wind stability, 
approximately 4,000 fatalities are estimated, half within 10 minutes, and up to 30,000 
fatalities, half within 20 minutes, depending on the dose response model. Fatality 
consequences are found to be roughly proportional to the amount of chlorine released, so 
a mptured 90 ton rail car would, under a reasonable range of conditions, kill 
approximately 5 times as many people as would release of 17 tons from a tmck. 
Assumptions for this range of estimates (4,000 to 30,000 fatalities depending on dose-
response assumptions) is based on an outdoor population density in the target area of only 
7 percent ofthe total daytime population density, it suggests that the Boris estimate of up 
to 100,000 deaths from a successful rail car attack is not as excessive or unsubstantiated 
as some critics have claimed. 

Intelligence about terrorist intentions and capabilities is highly uncertain, which makes it 
quite difficult to estimate the likelihood ofa terrorist attempt to mpture a Till tank car in 
a crowded luban area. Several scenarios are conceivable for terrorist attacks on TIH-
canying trains. An implanted explosive weapon might detonate a rail car, perhaps when 
the car is motionless and is not in a protected environment. Current procedures provide 
for inspection by raifroad personnel to guard against this type of attack. 

' ' According to the National Response Framework, "A catastrophic incident is defined as any natural or 

manmade incident, including terrorism, Ihat results in extraordinary levels of mass casualties, damage, or 

disruption severely affecting the population, infrastructure, environment, economy, national morale, and/or 

government functions." U.S. Department of Homeland Securiiy, "National Response Framework," January 

2008, < http://wvrw fema.gov/pdf/emergency/nrf/nrf-core.pdf^, p. 42. 

'^ Barrett, "Mathematical Modeling and Decision Analysis for Terrorism Defense." 
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In another scenario, a projectile weapon might pimcture a storage tank or a tank car. If 
someone attempted to do so with a rifie, release from the resulting small punctures would 
not be rapid; instead, a relatively slow release and dissipation ofthe product would limit 
the effect. More worrisome is the potential use ofa heavier weapon, perhaps one 
delivering a shoulder-launched shaped-charge projectile from a great distance, which 
could create a large mpture. 

Terrorists might attack infrastmcture such as rails, bridges, or timnets in order to derail 
TIH tank cars. The consequences are bard to predict; they would depend in part on 
whether the cars meet the current govemment standards for robustness, and on their 
location in the train. The effects of such an attack might be similar to the effects of an 
accidental derailment. It might be worse if terrorists chose time and place deliberately to 
expose a large population of potential victims to gas release. Planning for such an attack 
is not so easy, however, because ofthe uncertain schedule of most trains and the 
additional imcertainty ofthe presence or absence ofa TIH tank car, 

For terrorists to have high confidence that such an attack would be devastatingly 
successful, they would need access to tools comparable the computational meteorology 
tools used by the govemment to estimate consequences and plan responses. The attacker 
would need to know train loading, schedules, and routing information, and would have to 
find a time when one or more tank cars of TIH materials would pass up-wind ofa large 
population, and when wind and moisture conditions were appropriate. Having confidence 
of optimizing such an attack would require a complex operation. 

One means of discouraging such a terrorist attack is to deny the possibility ofa lucrative 
target, by ensuring that rail cars fransporting ITH never pass through highly populated 
areas, at least not when those populations are likely to be out of doors. Shipping TIH only 
at night, or rerouting around exposed populations, would greatly reduce the attractiveness 
of targets.^' 

Denial of an atfractive target could also be enhanced by assuring a more effective 
response to attack, in order to mitigate death and injury. Key components of effective 
response include a very fast situational assessment, combined with means to warn people 
in exposed places and to give them appropriate directions for protective action (such as 
sheltering in place or evacuating in the safest direction). This would require a much better 
program of public education in disaster response behavior than is in place today in U.S. 
cities. 

' ' This would, however, introduce significant operational complications for the railroads, discussed below 

in Section IV. 



Currently the plan for responding to a TIH release assumes that emergency operations 
officials would have about 15 minutes to tmderstand the nature ofthe threat, including 
meteorological and other information, and that first responders would therefore have 15 
minutes to arrive on the scene prepared with appropriate equipment and information to 
mitigate the consequences.^" However, this is not fast enough. There are simulation 
models that could provide essential information more quickly. The Office of Naval 
Research (ONR), for example, has constmcted a simulation model called FAST3D-CT 
which can rapidly predict, with accurate details, the intensity and movements ofa 
contaminant cloud, taking into account the specific morphology ofthe surrounding city 
sfreets and buildings.*' However, it requfres very fast computing facilities that are 
imavailable to most cities. The ONR team has found they can overcome this difficulty 
and greatly reduce tbe time to compute by running scenarios in advance for many cities, 
computing the consequences ofa range of threats and meteorological situations. Then the 
detailed local conditions can be entered into a more modest computer to make the local 
corrections very rapidly. However the ONR model is not yet widely implemented. 

Increasing the security of TIH fransportation requires cooperation ofthe railways, the 
chemical industry, federal and state regulators, a challenge that is compounded by the 
ambiguity and uncertainty surrounding the magnitude ofthe risk, as the next section 
explores. 

^ Private communication to Lewis Branscomb from Jay Boris, Naval Research Laboratory, Washington 

DC, Spring 2009. 

" Boris, 'The Threat of Chemical and Biological Terrorism," Boris presentation to D.C. City Council. 



III. Policies for Dealing mth Externalities 

The full societal cost of TIH fransportation — including the risks of potential damage 
from accident or attack — is not reflected in the market prices for TIH products. A 
calculation ofthe fiill social cost of TIH transportation would include both the 
probabilistic costs ofthe consequences of TIH releases and the costs of countermeasures 
implemented to reduce the frequency and potential effects ofa release. Economists 
described such costs as negative extemalities. The discrepancy between the market price 
and social cost is the TIH safety and security extemality. 

The extent ofthe extemalities — the degree ofthis misalignment of costs and benefits — 
is disputed among shippers and raifroads. Railroads argue that rates for TIH, although 
they are already higher than those for other commodities, are not high enough to fiilly 
cover the probabilistic costs of an unintended release. Therefore, the railroads argue, they 
bear disproportionate risks while being forced to carry TIH by their common-carrier 
obligations.*^ Many shippers counter that shippers should not be responsible for the 
consequences if a release were to occiu: due to actions by raifroad employees, such as at 
Graniteville, or is exacerbated by raihoad equipment conditions, such as at Minot. 

The public at large is endangered by fransportation of TIH. As the accidents in Minot, 
Macdona, and Graniteville demonsfrate, the potentially fatal consequences of TIH 
releases during rail transportation may fall upon the general public and, in this sense, 
extemal costs of TIH materials are home by the public. The govemment and thus, 
ultimately, the tax-paying public also bears a portion ofthe costs of preparing for a 
possible TIH incident, including public education, emergency preparedness and 
specialized equipment and training, as well as the costs of emergency response and 
cleanup after a TIH release. 

A sense ofthe risk from TIH fransportation accidents can be drawn from the actual TIH 
release events described above. The damage valuations reported to the NTSB relating to 
train equipment range from S2.S million in the case ofthe Minot accident to S12 million 
in the Baltimore case, with additional environmental cleanup costs ranging from 
$150,000 (Macdona) to $8 million (Minot). However these figures e.\clude casualties, 
private property damage, and intermption of business, which arc necessary to evaluate 
the total value of all losses to the society from the accidents in question. In the case ofthe 

' ' The railroads view TIH transportation as a "bet-lhc-company" risk, which Ihey are unwilling lo take on at 

any price. In this, Ihe railroads demonstrate significant risk aversion. 
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Graniteville accident, the FRA estimated that the total cost ofthe accident, includmg loss 
of life, injuries, and evacuation costs, was $126 million. *̂  This figure gives a more 
accurate sense ofthe magnitude of TIH costs. Indeed, total costs in all ofthe cited cases 
could — under different circumstances ~ have been far higher. The Graniteville accident, 
for example, took place in a rural setting, at an early morning hour. If a similar accident 
had occurred in an urban area in the daytime, there might be many casualties and severe 
economic dismptions, while a successfully targeted terrorist attack could have even more 
catasfrophic effect. 

If the TIH risk could be quantified and incorporated into the price of TIH products and 
thefr fransportation, this would allow stakeholders to make economically rational 
decisions conceming production, use, and shipping of TIH chemicals. Better 
imderstanding of the sources of the risk would facilitate setting rational priorities for 
various risk-reduction sfrategies. 

However, quantification ofthe TIH risk presents formidable challenges that hinder the 
development of comprehensive policies to deal with the extemality. The challenges of 
quantification stem in part from the high degree of imcertainty surrounding possible TIH 
rail accidents, and the even greater unpredictability ofa potential terrorist attack. Fatal 
TIH releases are generally considered to be low-probability high-consequence events, 
which difficult to predict but produce potentially devastating effects if they do occur. 

Acknowledging these difficuhies, in this paper we define the risk as the product of: 

1. the probability of an accident or terrorist attack that results in a TIH release; and, 

2. the probable consequences of a release, if one occurs. 

This is the definition used by the U.S. Department of Transportation in its 1989 
HAZMAT fransportation guidelines (revised in 1994) and it is generally accepted as the 
starting point for risk calculation.*^ 

" FRA, "Regulatory Assessment; Regulatory Flexibility Analysis - Hazardous Materials. Enhancing Rail 

Transportation Safety and Security for Hazardous Materials Shippers" PHMSA-RSPA-2004-18730, April 

2008.This analysis values fatalities at $27 million, injuries at $35 million, evacuation costs at $10.5 million, 

property damage costs at $6.9 million, environmental cleanup costs al $150,000, and track out of service 

time at $46 million. 

" U.S. Department of Transportation, Federal Highway Administration, Office of Highway Safety, 

"Guidelines for Applying Criteria to Designate Routes for Transporting Hazardous Materials," FHWA-SA-

94-083, September 1994. 
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The first component of risk, the probability of an incident of TIH release, is based on a 
number of factors. This discussion will focus on the risk stemming from accident, 
because the risk of terrorism is nearly impossible to quantify and will be discussed 
separately. The presence or absence of TIH cars in a frain is not a major factor in the 
probability of an accident.*^ The probability of an accidental release is a fluiction ofthe 
time and distance of exposure to risk, fhe quality of track and its signaling system, 
operating conditions (such as speed, single or double track, train routing, train control, 
frain consist), quality ofthe rolling stock, and other factors. Human factors also play a 
role in many frain accidents. Human errors exacerbated by excessive fatigue can be 
minimized by regulating working hours. At grade crossings where highway fraffic 
intersects with rail fracks, many accidents are caused by motorists; such accidents are 
outside the railroads' confrol, and would be very difficult to quantify. 

In the event of an accident, the second factor, the severity ofthe consequences, depends 
on various elements. The impact of a release will be influenced by the quantity of product 
released and the nature and toxicity ofthe specific chemical involved. The dispersion of 
the gas will be affected by the atmospheric conditions at the time of release, including the 
temperature, moisture in the air, and wind dfrection and speed. The spread of gas from 
the release site is also aftected by the morphology ofthe terraui, the density of buildings, 
and the shape and direction of streets. Injuries and deaths caused by the release will 
depend on the number of persons and the duration of their exposure to the plume, which 
is a flmction of density of persons within the area, the size ofthe plume at toxic levels, 
and the speed at which persons affected can escape toxic levels. These factors are a 
function of time of day, the distance of that population from the release, the effectiveness 
of public response to emergency instmctions, the rate at which people can move to safety, 
and the effectiveness of shelter-in-place. 

The above elements of risk are relevant to a particular place and circumstance. To 
quantify risks for accidents in a network of rail links connecting many sources and 
delivery points of rail traffic, one must sum over the entire fransit ofa TIH frain from 
loading point lo product delivery. On the other hand, one could imagine dividing each 
link of a route into segments, each of which represents a different level of probabilit>' of 
accidents and the level of consequences based on the probabilistic analysis ofa typical set 
of circumstances within each segment. The lowest risk segments could be analyzed by 
more simplistic assumptions, and the risk of the entire link could tlien be combined. 

^' Human errors exacerbated by excessive fatigue can be minimized by regulating working hours. Al grade 

crossings where highway traffic intersects with rail tracks, many accidents are caused by motorists; such 

accidents are outside the railroads' control, and would be very difficult to quantify. 
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based on length ofthe link and duration of exposure to accident. Conceptually, this 
allows a calculation of risk in terms of possible casualties. Practically, such a calculation 
would require gathering a broad range of infonnation. As a practical matter, the result 
would be dominated by the higher risk segments on each link, and in urban areas at least 
one could expect a more complete risk analysis to be done by the local emergency 
operations authorities in the urban area in question. Perhaps more important, such an 
analysis would be used to compare the sensitivity of estimated risk and consequences to 
each ofthe analytical elements, thus supporting decisions on sfrategies to reduce risk. 

Policy Experience from Externalities Other Than Shipping Hazardous Materials. 

Lessons for dealing with the transportation of TIH and its safety and security extemalities 
can be sought m policies that have addressed other extemalities in the past. A variety of 
regulatory instruments seek to intemalize extemal costs and protect the public. These 
include taxes such as the gasoline tax, emissions standards and market-based confrols 
including cap-and-frade regimes (such as the Acid Rain Program), and limitations on 
liability and insurance schemes employed for nuclear reactors, oil spills, or bank deposits. 

Perliaps the simplest way of addressing a situation in which private actors do not take 
into account the public consequence of their actions is to tax an offending activity or 
subsidize a beneficial activity. Taxes designed to change behavior (in confrast to taxes 
designed to raise revenue) are known as "Pigouvian" taxes, after the early twentieth 
century English economist Arthur Cecil Pigou. Pigouvian taxes work when an increase in 
the price of any existing good, service, or input into a production process leads to a 
decrease in its use. The magnitude ofthe change in usage generated by a Pigouvian tax 
depends on the availability of good substitutes, as well as the overall cost share ofthe 
input. As a consequence, while policy can predictably affect behavior through a 
Pigouvian tax, the magnitude ofthe impact will depend on the particulars ofthe situation. 
The better the available substitutes, the more effective the Pigouvian tax. An example 
might be the tax deductions granted owners of buildings installing green energy facilities 
during the Carter administration. 

If the externality has the potential to be mitigated by new technology, policy could 
support research and development. The difference bet\\'cen this sort of subsidy and a 
Pigouvian subsidy is that an R&D subsidy is provided in an entirely different market 
from the one in which the extemal effect is present. In a technology-based approach for 
TIH, for example, a government-funded R&D program would subsidize firms that seek 
new approaches to accomplish industrial tasks while using smaller quantities of TIH 
chemicals. This type of policy sfrategy faces at least four obstacles. The first is the 
inherently uncertain nature of research, given that technical solutions catmot he counted 

31 



on to materialize when they are needed. Second, and related, long time horizons may be 
necessary to research new technical options and put them into practice. Such timeframes 
put outcomes outside ofthe scope of accountability for corporate leaders, directors of 
federal agencies, or elected officials. Third, systems integration challenges confront 
industry supply chains. Modification of such large, complex technical systems can result 
in unintended consequences. The generic challenge of transitioning an invention into a 
market-ready innovation is exacerbated here by the difficulty of embedding an innovation 
into these complex systems. Fourth, absent regulatory restrictions or Pigouvian taxes on 
the existing technology, the incentive to adopt a new technology may be insufficient to 
induce its creation and adoption. 

Taxes (sticks) and research subsidies (carrots) may be supplemented by other policy 
instmments. The arena of environmental regulation provides several examples. The 
govemment might simply limit the use ofa toxic substance. For example, the Clean Air 
Act Extension of 1970 empowered the EPA to set binding emissions limits on new 
sources of specified common air pollutants. The EPA was required to base standards on 
the "best technological system of continuous emission reduction," that is, the state ofthe 
art in pollution confrol. 

It can be a major challenge for the owner of an industrial facility to satisfy a complex set 
of federal environmental requirements imposed by different regulators with little or no 
coordination. While an inherent logic supported the notion that firms should utilize the 
"best available technology," the unintended consequence of such an approach was to 
create an incentive for regulated industries to oppose the development of new and 
improved anti-pollution technologies. 

The challenge, therefore, was to achieve the desired aim of reducing the overall quantity 
of pollutants emitted into the envfronment while providing firms with incentives to 
achieve those reductions at the lowest cost. The approach to regulation that eventually 
resulted was the model of emissions frading, also known as cap-and-frade. In these 
programs, a mandatory emissions cap is set. Each emissions source, such as a power 
plant, must choose its own preferred avenue of compliance with standards. Each is 
permitted to frade its emissions allowances, which are priced by the market. This is 
coupled with a strict monitoring and inspection regime. This type of market-based 
solution creates incentives for companies to search for efficient solutions. 

Perhaps the most successful experience with emissions trading programs have been the 
cap and trade programs for Sulfur dioxide (SO2) and Nitrogen oxides (NOx), both 
administered by the EPA. SO2 frading under the Acid Rain Program began in 1995, and 
initially targeted a subset of coal-buming power plants, later expanding to include more 
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power plants.^" Each year, a set number of allowances for permitted tons of SO2 are 
distributed by the EPA, which makes a limited number of fiuther allowances available at 
auction. These allowances may then be bought, sold, or saved for ftiture use. In 2007, the 
total value ofthe SO2 allowance market was approximately S5.I billion, with an average 
nominal price of $325 per ton and 4,700 transactions moving 16.9 million allowances.^' 
The goal ofthe Acid Rain Program is to reduce SO2 emissions to 8.95 million tons, or 50 
percent of 1980 levels, in 2010 (the cap as of 2000 was 9.5 million tons). Meanwhile, the 
NOx cap-and-trade program successfully reduced emissions to 60 percent below 1990 
levels by 2002.'^ However there is a fundamental difference between these pollutants and 
TIH in that whereas risk is evenly distributed across the population in the former case, 
only a fraction ofthe population is exposed to TIH release. 

In situations where a dangerous good is also important to the public interest, a liability or 
insurance scheme can distribute the risk. For example, the Price-Anderson Act was 
enacted in 1957 to facilitate tbe development ofthe nuclear power industry .̂ ^ Tbe Act, 
which required reactor licenses involving technical and operational requirements, created 
a federal pool of funds to compensate victims ofa nuclear accident that might take place 
at any point in the supply chain, including transportation, storage, or reactor operation. 
To fund the Act, reactor licensees are required to have $300 million in private insurance; 
that sum is periodically revised based on the available amount of insurance.^ In addition, 
in case of an incident with a cost exceeding S300 million, licensees would be obliged to 
contribute further at a rate of up to $10 million per year for each reactor, up to a 
maximum of $95.8 million. This creates a virtual secondary insurance pool of over $10 
billion. If damages from a nuclear accident were to exceed the primary and secondary 
insurance coverage thus created, the govemment would, under the Price-Anderson Acl 
have to propose a compensation scheme, which would require Congressional approval. 
The fund, administered by the Nuclear Regulatory Commission, has disbursed more than 
$200 million since 1957, $71 million ofthis related to tlie 1979 Three Mile Island 
accident. 

*" U.S. Environmental Protection Agency (EPA), <www.epa.gov/captrade/documents/arbasics.pdf>. 
«i EPA, <www.epa.gov/captrade.'allowance-trading.hcml>. 

'^ Established in 1999 among a group of northeastern and mid-Atlantic states, the NO, program regiJates 

emissions of power-generating facilities and industrial 'ooilers during ozone season. Sec EPA, 

<www.epa.gov/captrade/documents/nox.pdf>. 

^̂  For background on the Price-Anderson Act, see GAO, "Nuclear Regulation: NRC's Liability Insurance 

Requirements for Nuclear Power Plants Owned by Limited Liability Companies," GAO-04-6S4, May 

2004. 

^ All nuclear liability policies are written by American Nuclear Insurers [see note above.]. 
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Oil spills have also been tackled by federal regulation through a liability mechanism. The 
1989 Exxon Valdez oil spill was a catalyst for the Oil Pollution Act of 1990. It authorized 
the creation ofthe Oil Spill Liability Tmst Fund, managed by the National Pollution 
Funds Center. The OSLTF is fmanced by industry via a tax of $0.05 per barrel of 
imported oil, interest on the Fund principal, assessed penalties, and cost recovery from 
responsible parties. The fund totaled a maximum of $2.7 billion as of 2005.̂ * The OSLTF 
can be used for federal cleanup costs and to meet damage claims by govemment entities, 
corporations, or individuals.** If an accident occurs, the responsible party must cover 
cleanup and claims up to its liability limit (except that liability for a spill due to gross 
negligence is not capped).*^ Liability limits for accidents vary by vessel size; for 
example, the liability limit for a tank vessel of more than 3,000 gross tons is the greater 
of S3,000 per gross ton or $22 million.*^ Beyond the liability limit, responsible parties 
may present claims to the OSLTF for additional funding. However, the funds available 
from the OSLTF are limited to $1 billion per incident. The Oil Pollution Act also set 
operational mandates relating to vessel constmction, crew licensing and manning, and 
contingency planning in order to reduce the risk of future accidents. This is similar in 
concept to the licenses required of reactors by the Price-Anderson act, combining 
technical and operational requirements with a financial liability scheme. 

Other models may be found in the financial arena. An example of an insurance scheme is 
the Federal Deposit Insurance Corporation (FDIC), an independent govemment agency 
created in 1933 during the Great Depression to insure private accounts in commercial 
banks against bank failures.*^ Individual deposits are insured up to $100,000 (in late 

*' The Oil Spill Liability Tmst Fund (OSLTF) is described at 

<http://www uscg mil/npfc/About_NPFC/osltf asp>. 

" U.S. Department of Homeland Security, U.S. Coast Guard. "Oil Spill Liability Tmst Fund (OSLTF) 

Funding for Oil Spills," January 2006. 

'^ Other exceptions to the liability cap include failure lo report the incident and violation of federal 

regulations: see U.S. Code Title 33, Chapter 40, Subchapter 1, Section 2704 "Limits on liability," 

<hltp //frwebgate access.gpo.gov/cgi-bin'geldoc.cgi?dbname=browse_usc&docid=Cite.-^33USC2704>. 

However Ihe responsible party is not liable for costs and damages if the spill is caused by an act of God, an 

act of war, govemment negligence, or act or omission ofa third parly: see U.S Code Title 33, Chapter 40, 

Subchapter 1. Section 1321, "Oil and hazardous substance liability," < hnp://frwebgate access.gpo gov/cgi-

bin/getdoc.cgi?dbnainc-browse usc&docid=Cite:+33USC1321> 

*' See the National Pollution Funds Center, "Oil Pollution Act (OPA) Frequently Asked Questions," 

November 6,2009, <www.uscg.mil/npfc/About NPFC/opa_faqs.asp#faql>. 

" See FDIC website, <www.fdic.gov/about/leam/symbol/index.html>, see also "Deposit insurance: An 

Annotated Bibliography." <www.fdic.gov/deposit/deposits/inlcmational/bibliography/index.hlml>. 

4̂ 
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2008, this limit was temporarily raised to $250,000). Funding for the FDIC derives from 
fees banks are required to pay based on the volume of deposits they hold. FDIC funds arc 
invested in U.S. Treasury securities. As of 2009, the FDIC insurance fiind totaled over 
$17.3 billion and insured more than $4 trillion of deposits.̂ ** The FDIC is charged with 
monitoring member banks to ensure that they are meeting liquidity requirements. If a 
bank fails, the FDIC pays out for depositor losses, and also oversees the sale ofthe failed 
bank's assets and the settlement ofits liabilities. 

Another example of insurance, the Terrorism Risk Insurance Act (TRIA) ofNovember 
2002 (reauthorized in December 2006), was designed to solve a specific problem. After 
the events of September 11,2001, the msurance industry was newly appreciative that 
terrorist attacks might occur and involve enormous potential liabilities. Thus they became 
reluctant to provide insiu-ance coverage against terrorism for new commercial 
constmction while, particularly in New York City, builders were tmwilling to move 
forward with constmction projects without such terrorism protections. Congress therefore 
agreed to underwrite terrorism risk insurance. Much like the Price-Anderson Act, TRIA 
pledged the resources ofthe federal govemment in order to encourage economic activity 
in an environment of pervasive risk. However, this step did not reduce those risks. 

These various policy instmments all provide models for the TIH issue, and their potential 
applicability is evaluated below. First, however, we examine risk-reduction sfrategies that 
are applicable to TIH; these are comparable to policies such as the OSLTF and the Price-
Anderson Act that impose operational requirements designed to enhance the safety ofthe 
underlymg supply chain and reduce the risk ofa catasfrophic accident. 

' Sec FDIC website, <www.fdic.gov/about/leam/symbol/index.html> 
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IV. Risk Reduction Strategies 

Several broad areas of TIH transportation offer the potential for risk reduction, including 
changes in rail operations, improvements in tank car design, more effective emergency 
response, product substitution by TIH users, and relocation of TIH sources or users. 
Improvements can be achieved through a combination of voluntary initiatives by the 
raifroads and their unions, together with govemment regulation. This section lays out the 
various options, and examines progress to date and potential for fiiture action. 

First, changes to rail operations may diminish the chances ofa catasfrophic accident, and 
may also reduce the opportunities for a terrorist attack. Rail safety improvement is an 
ongoing process that is in the interest of all stakeholders. Initiatives that have already 
been undertaken include modifications of rail equipment, such as tank car design 
enhancements, and development and installation of positive frain control following a 
legislative mandate. Other risk-reduction measures might include changes to rail 
operations, such as rerouting, improved yard management, or repositioning the tank car 
within the frain composition or "consist." 

A second broad area for improvements is emergency response, to mitigate the effects of 
any incident. Better training for emergency responders that is specific to dealing with 
hazardous materials and TIH, appropriate equipment for such incidents, management of 
response infrastmcture, information and fraining ofthe public and improved coordination 
among parties are critical, particularly in tbe case of an intentional or terrorist attack. 

Another category of risk-reduction strategies involves product substitution and 
management ofthe supply cham (including modifying production and use locations) so 
as to minimize the need to transport TIH materials over long distances. This approach 
attacks the source ofthe risk directly, and would be the best long term risk reduction 
sfrategy, but could be the most difficult to achieve comprehensively because existing 
pattems of use and location of sources and users of TIH chemicals would be hardest to 
change. 

Tank Car Design and Safety Improvements 

One area offering clear potential for risk reduction is tank car design. Recent accidents 
have underlined the need to develop better safety standards for tank cars and spurred both 
private industry and govemment regulators to address the design issue. However, 
stakeholders in the chemical and rail industry may have conflicting interests; together 
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with uncertainty as to regulatory roles, this creates contentious issues relating to the 
quantification and assignment of costs and risks borne by each player. 

The modem pressurized raifroad tank car is designed to transport liquids in bulk, .such as 
pefroleum products, liquid chemicals, or liquefied gases. Tank car shells made after 1989 
are constmcted from rolled plates of TC-128 normalized steel. The shell is surrounded by 
insulation and enclosed in an outer jacket of steel, which keeps the insulation in place but 
adds little protection. A stub sill, which is the stmctural member for the couplers and 
draft gear and is also the attachment point for the wheel sets, is attached to the imderside 
ofthe tank at each end. Brakes and other features are welded to pads, which are welded 
to the tank shell to improve sfress distribution. The average cost ofa tank car in 2008 was 
around $120,000.^' 

As of 2006, there were 275,000 such tank cars in use in the United States, representing 17 
percent ofthe total railcar fieet.^^ Of these, 74 percent were owned by rail car leasing 
companies, 26 percent by shippers, and less than 1 percent by the raifroads.̂ ^ Tank cars 
vary considerably in design to make them appropriate for carriage of specific chemicals; 
only about one-fourth ofthe tank car fleet is approved for use with TIH chemicals.'^ 

The accident record of rail tank cars is very good overall, despite the recent TIH rail 
accidents described above. However, these incidents highlighted the need to strengthen 
TIH tank cars. The National Transportation Safety Board found that deficiencies in the 
breached tank cars were a major cause ofthe 2002 accident in Minot, ND.̂ * The mptured 
tank cars were constmcted before the 1989 mle change that requfred normalized steel in 
tank car constmction; because they were made of non-normalized steel, they were 
therefore less resistant to pimcture than newer cars. 

Many recent efforts to improve tank car design were initiated in the private sector, 
prompted by the desire to preempt govemment regulation, to gain advantage over 
competitors, as well as ethical consideration, public relations benefits, and a focus on 
enterprise risk management. 

" See Comments by Olin Corporation, PHMSA Docket FRA-2006-25] 69, June 2,2008, p. 1. 

'^ D. Samples, "2008 and Beyond — Building for the Future," Union Tank Car Co., October 4,2007. 

^̂  D. Samples, "2008 and Beyond — Building for the Future." The three largest tank-car leasing companies 

are the GATX Corporation, the Union Tank Car Company, and GE Rail. 

*̂ Patrick J. Krick, "Security, Capacity and Risk Management — The Case of TITI Products and Pressure 

Tank Car," 2006, (consulting company white paper), <www.thomasgroup.com/eLibrary/White-

Papers/Security-Capacity-and-Risk-Management-The-Caseof-.aspx>. 

" NTSB Report ~ Minot 
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The Association of American Railroads Tank Car Committee (AAR-TCC) began to study 
the design of a safer tank car following TIH accidents of 2002-2005. Its goal was to 
develop a TIH tank car that would reduce the conditional probability (CPR) of Till 
release upon impact by 65 percent.̂ ^ In March 2008, the AAR set new standards for shell, 
tank-head, and top fittings.^^ These industry mles applied a higher DOT standard to 
various base types of tank car used for TIH carriage.^^ However these mles were later 
preempted by a January 2009 federal mle, described below. 

Meanwhile, shippers, carriers, rail car builders, and govemment joined in an effort 
designated the Next Generation Rail Tank Car Project (NGRTC). The project included 
participation by Dow Chemical, Union Pacific Raifroad, and the Union Tank Car 
Company (UTLX), as well as the Transportation Security Adminisfration (TSA) ofthe 
Department of Homeland Security, the Federal Railway Adminisfration (FRA), and its 
Canadian coimterpart. Transport Canada.^' The goal ofthe project was to design a tank 
car that would perform five to ten times better in a standardized test that measures the 
energy required to cause failure in a current tank car approved for carrymg chlorine.^" 
The NGRTC declared the "end of [the] evolutionary path for [a] 'thicker is better' 
approach," and instead considered options to modify the stmctural design ofthe current 
tank cars to increase impact resistance or shock absorption.^' Added head protection 
measures, for example, would include either sfronger head shields or deformable head 
shields to create "cmmple zones" that would absorb more impact before the impact force 
could reach the TIH container. The non-stmctural outer layer of steel could be 
strengthened to provide additional crash protection, with incorporation of cnergy-

^̂  Conditional probability of release (CPR), the metric used by the AAR, is tlie estimated probability of 

release from a given tank car in the event of an accident. 

' ' Ibid. For example, chlorine cars meeting minimum DOT specification for 105JS00W cars with no head 

shield, head thickness of 0.787 inches, and shell thickness of 0.787 inches, would, according to che 

industry's new standard, have to comply with minimum specification 105J600W, wich a full-height head 

shield and increased head and shell thickness (to 1.1360 inches and 0.9810 inches respectively) According 

to the AAR, the new requirements could be met using upgraded versions of the current tank cars. 

^' Association of American Railroads, "DocketNo. FRA-2006-25I69: Hazardous Materials: Improving the 

safet>' of railroad tank car transportation of hazardous materials: Comments ofthe Association of American 

Railroads." June 2, 2008, p. 8. 

" See NGRTC Project, "Next Generation Rail Tank Car," presentation to Transportation Research Board 

(TRB), 87tli Annual Meeting, January 16,2008; and David Noland, "Safer Train Tank Car Tech Rolling 

Down the Line," Popular Mechanics, Febmary 6, 2007. 

" NGRTC Project, "Next Generation Rail Tank Car." 

" NGRTC Project, "Next Generation Rail Tank Car." 
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absorbing layers. Within the shell, the tank support system could be modified to allow the 
tank to move more fireely in case of impact, isolating it from crash forces. One the most 
promising and easiest design modifications would be improvement of fittings and valves. 
Reducing their profile or creating removable valves would decrease vulnerability in case 
of accident. The installation of real-time monitors on TIH cars to fransmit infomiation to 
control centers was studied, and shippers have begun to implement this measure.̂ ^ 

In August 2005, after the TIH rail accidents described above. Congress added a section of 
hazmat law to the SAFETEA-LU federal fransportation authorization statute.̂ ^ It required 
the FRA to develop and validate a predictive model for tank car accidents and to begin 
the miemaking process for improved tank car standards.^ These efforts resulted in new 
FRA regulations in early 2009 that raised standards for tank cars.̂ ^ 

FRA research has focused on evaluating accident survivability of tank cars through a 
modeling and testing process. The Volpe National Transportation Systems Center 
conducted a program of testing and modeling that eventually developed a concept design 
for a new type of tank car. The Volpe conceptual design is based on the use of sandwich 
panels of two sheets of steel, separated by an interior stmcture such as a honeycomb. 
Such panels can "support loads in the plane ofthe panel while offering effective energy-
absorbing capability in the normal (out-of-plane) direction, as well as a high bending 
resistance."** Significant work remains to be done before a prototype car usmg this 
technology could be constmcted. 

^̂  RFTrax of Sugarland, Texas, is developing an Asset Command Unit for the NGRTC that uses GPS to 

track the tank car's position and sensors to detect the level of chemical product in the tank car; il transmits 

this information to .shippers. Dow Chemical has installed GPS tracking on its TIH tank cars. 

"' See SAFETEA-LU, "Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for 

Users," text at <frwebgate.access.gpo.gov/cgi-

bin/getdoc.cgi?dbnamc=109_cong_bills&docid=f:h3enr.cxt.pdi^. 

" HAZMAT is addressed in Title VII of SAFETEA-LU. 

" U.S. DoT, Pipeline and Hazardous Materials Safety Administration (PHMSA), 49 CFR Parts 171, 172, 

173,174 and 179. "Hazardous Materials: Improving the Safety of Railroad Tank Car Transportation of 

Hazardous Materials; Final Rule," January 13,2009. 

" M. Carolan, B. Talamini, and D. Tyrcll, "Update on ongoing tank car crashworthiness research: predicted 

performance and fabrication approach," Proceedings of 2008 Joint Rail Conference, Institute of Electrical 

and Electronics Engineers (IEEE) and American Society of Mechanical Engineers (ASME), April 22-23, 

2008, p. 2. 
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The DOT nevertheless drew upon the Volpe research during the regulatory process that 
culminated in a Final Rule published in January 2009.*^ The mle requires better punctiue 
resistance for TIH tank cars in either the iimer shell or outer jacket, installation of full 
head shields, and enhanced protection for valves and fittings. It also set a 50 mph speed 
limit for loaded TIH cars and imposed a requirement to prioritize replacement of all tank 
cars buih from non-normalized steel. The mle specified that these standards should be 
considered interim tank car standards, applying to all cars buih after March 16,2009. 
Even if later research and testmg results in different standards, the mle specified that tank 
cars complying with the interim standards would be continue to be acceptable for 20 
years under a "grandfather" clause. These federal standards explicitly preempt the AAR 
standards described above. 

There was a long process of dialogue and debate among stakeholders before the terms of 
the final mle were settled. For example, a performance standard that would have required 
TIH tank cars to resist shell puncture at 25 mph and tank-head puncture at 30 mph was 
abandoned.^' Since this had been based on tbe calculation that secondary car-to-car 
impact speed was approximately half that ofthe train speed, the 50 mph limit set in the 
final mle was expected to be adequate instead.^ Ultimately, the final mle based standards 
on a chemical industry petition that proposed a commodity-specific scale-up in tank car 
specifications: each commodity, ranked by degree of TIH hazard, would require the next-
sfrongest tank car, with thicker steel. 

Another important point of debate involved speed limits. The FRA had found that a 
"disproportionate" number of accidents occuned in non-signaled or "dark" territory. The 
Proposed Rule therefore required a limit of 30 mph for TIH tank cars in dark territory, 
unless the tank cars conformed to the new, enhanced standards. However, the railroads 
argued successfully for dropping this standard, arguing that it would hinder service to the 
non-TIH customers that comprised the vast majority of traffic. 

As of mid-2009, the FRA tank car regulation had not spurred demand for new cars.*^ 
American Railcar Industries blamed the economic slowdown: "We haven't seen much of 

" U.S. DoT, Pipeline and Hazardous Materials Safety Administration (PHMSA), 49 CFR Parts 171, 172, 

173, 174 and 179. "Hazardous MateriaLs: Improving the Safety ofRailroad Tank Car Transportation of 

Hazardous Materials; Final Rule," January 13, 2009. Hereafter DOT Tank Car Final Rule 

"' Based on Ihe calculation that secondary car-to-car impact speed was approximately half of the train 

speed, this standard had been proposed in conjunction with the SO mph .speed limit. 

" See Discussion in DOT Tank Car Final Rule, p. 1779. 

'" Argus Rail Business, "FRA lank car replacement mles fail to spur demand," June 22, 2009. 

40 



an impact form the FRA mle. Orders are pretty soft.... With the economy slowing down, 
shipments have slowed down."" 

The final mle represented an incremental approach that was more palatable to railroad 
and chemical industry stakeholders. The miemaking process highlighted the difficulty of 
resolving the competing interests of different stakeholders. Instead, cooperative programs 
such as the NGRTC could provide a valuable model for performing the research 
necessary to allocate long-term investments towards the more radical tank car 
enhancements that might do more to reduce the risk ofa TIH release. 

TIH Train Re-routing and Re-scheduling 

The potential consequences of a TIH release depend on the severity of the accident and 
also on the location and time ofthe accident. One widely-discussed risk-mitigation 

I proposal involves re-routing trains containing TIH tank car loads, for example, by 
I choosing a route with less population exposure. 

This risk-reduction strategy came to the fore in the midst of concem over rail security 
after the 9/11 attacks. TIH tank cars passing through major population centers were 
recognized as potential chemical weapons. Proponents of mandatory rerouting of TIH 
products argued that diverting frains around cities would place fewer people at risk ofa 
terrorist attack, and would also decrease risks due to accident. 

On the basis ofthis reasoning, in Febmary 2005 tbe Washington, D.C, City Council 
enacted an emergency measure that batmed fransportation of hazardous materials within a 
specified "Capitol Exclusion Zone" with a radius of 2.2 miles from the U.S. Capitol.^ 
D.C. Councilmember Kathy Patterson argued that, given D.C.'s high profile as a target, 
and a lack of appropriate federal action, it was imperative for local authorities to act. In 
highly publicized testimony. Dr. Jay Boris ofthe U.S. Naval Research Laboratory 
suggested a potential for enormous casualty rates if TIH were released in Washington 
during a daytime event that had atfracted huge crowds to the Mall. Under this worst case, 
he estimated, there could be as many as 100,000 deaths within thirty minutes ofa 
chlorine release near the Capitol.'^ The D.C. Council asserted that the ban would not 
impose an unreasonable burden on the raifroad. Baltimore, Cleveland, Boston and other 

" Ibid. 

'^ Walt Bogdanich and James Dao, "Legislators Move to Toughen Federal Rail Oversight," New York 

Times. Febmary 2,2005, <www.nytimes.com/2005/02/02/national/02rail.htral>. 

*̂  Boris presentation to D.C. City Council. 
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cities considered implementing similar bans, but little effort was made to identify where 
the rerouted shipments would go instead. 

CSX Transportation, Inc., owner ofthe rail line passing through the District, immediately 
filed a motion in federal court seeking suspension ofthe ban. CSX argued that the city's 
action violated the Commerce Clause ofthe U.S. Constitution and was preempted by 
existing federal law. CSX feared that if D.C.'s ban were upheld and other cities and 
counties followed, it would complicate railway operations and add significant exfra costs 
especially to HAZMAT fransportation. 

CSX's initial challenge was at first denied in D.C. District Court in April 2005; the judge 
mled that the D.C. ban did not conflict with federal law.^ In early May 2005, however, 
the U.S. Coiut of Appeals for D.C. reversed that decision; mling in favor of CSX, it held 
that an injimction to block the D.C. ban would be permitted,^^ There was public criticism 
ofthe decision on appeal, with calls for Congress to legislate mandatory HAZMAT re­
routing to keep dangerous TIH chemicals away from govemment targets and population 
centers.'* 

The goal of any re-routing sfrategy should be to minimize both the risk and the impact of 
a TIH release. There are, however, many possible means to evaluate the route. Risk could 
be evaluated according to parameters that include least population exposed to TIH risk, 
shortest route by distance, shortest route by time, or safest frack quality. Complicating the 
issue is that these criteria may be confradictory: for example, the shortest route might 
expose more people to a possible TIH release, or the route that puts the fewest people at 
risk might be a mral frack of lower quality without signals, thus increasing the potential 
for an accident. Therefore, choice of re-routing criteria must involve careful evaluation to 
determine whether new routes actually represent a significant reduction of overall risk. 

Rerouting is also complicated by the nature ofthe rail network itself, which is far less 
extensive than the highway network and therefore offers fewer route options." Each 
individual rail carrier operates mostly over its own network, which is imlikely to have 

'•* Terrence Nguyen, "'Judge mles in favor of DC HAZ.MAT ban," Fleetowner.Com, April 19, 2005, 

<fleetowner.coni/news/dc_hazmat_ban_washinglon_041905/index.html>. 

" CSX Transportation, Inc. v. Williams, United States Court of Appeals, D C. Circuit, May 3,2005, 

<bulk resource.org,'courts.gov/c/F3/406/406.F3d.667 05-5131 .btml> 

" "Washington's Deadly Bridge," New York Times, July 5, 2005, 

<www.nytimcs.coin/2005/07/05/opinion.'05tuel.html>. 

' ' Gtickman, Erkut, and Zschocke, "The cost and risk impacts of rerouting railroad shipments of hazardous 

materials," p. 1016. 
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multiple efficient routing options. Cooperation vfith other rail companies would provide 
more rerouting options; however, it would also require interchanges among carriers. 
Interchanges involve switching, with greater risk of accidents, and they also impose 
administrative costs and loss of revenue for the railroad originating the shipment. In 
addition to the cost and complexity, and questions about which routing choice gives the 
greatest safety and security for the least cost, there will remain essential industries that 
can only be served by using frack that lead through large cities. 

Rail industry opponents of rerouting proposals have argued that moving TIH cars out of 
cities would not necessarily reduce overall risk of an accident.'^ Most fracks running 
through cities are ofthe highest quality, and are equipped with the best signaling systems. 
Moving TIH cars through cities often represents the most direct route, thus minimizing 
the distance the TIH must be shipped. The nature ofthe rail network makes it very 
difficult for most shipments to avoid cities; shifting TIH fraffic to a more rural route 
might require carriage over less-safe frack over greater distances, and for longer time in 
fransit. Thus, seeking to decrease the likelihood ofa terrorist attack by rerouting might, 
paradoxically, increase the likelihood that an accident might take place (although perhaps 
in an area where it would have consequences for fewer people). Thus whether overall risk 
would be reduced would depend on the relative balance between likelihood of an 
accident, which might be increased by rerouting, and the likelihood that a substantially 
smaller population would be exposed. 

Several studies have attempted to assess the opportunities for improving safety by 
rerouting hazardous materials (HAZMAT). The Oak Ridge National Laboratory ofthe 
U.S. Department of Energy produced a framework and a Web/GIS tool for routing 
HAZMAT shipments.*' This tool, designated "THREAP" (Tool for HAZMAT Rerouting 
Evaluation and Altemative Transportation), searches for routes to optimize specified 
objectives and calculates performance measures for those routes.'"^ The routing engine 
incorporates GIS (global infonnation system) data illustrating rail networks, HAZMAT 
data on commodity movement and characteristics, population data from the census, risk 
functions, and other parameters to generate routing solutions and route assessments. 

" AAR, "Mandatory HAZ.MAT Rerouting," 

<w ww.aar.org/GovcmmcntA fTairs/~/media/AAR/PositionPapers/833.ashx>. 

^' Han, L.D., S. Chin, I-I. Hwang, and B.E. Peterson, "A Tool for Railroad Hazmat Routing under Shipment 

Bans in Major Cities," Proceedings ofthe 83th TRB Annual Meetings CD, Paper 06-1790, Washington, 

DC, 2006. 

'™ Han, Chin, Hwang, and Peterson, "A Tool for Railroad HAZMAT Routing." 
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A 2006 case study applying this tool to various scenarios demonsfrated the fradeoffs 
involved in re-routing and the possibility of unintended consequences of mandatory re­
routing."" For example, a "Least Population" scenario reduced the number of people at 
risk, but did so with a route about twice as long in distance and time. Thus, although the 
population exposed in case of an accident might be diminished, the probability of an 
accident occurring was evidently worse. Since overall risk depends on both the 
probability ofa release and the probable consequences of a release, the effect of such a -
routing sfrategy on overall risk may be, at best, ambiguous. 

Another rerouting analysis, conducted by Ghckman, Erkut, and Zschocke, concluded 
however that in some cases, risk could be reduced without substantially increasing route 
length of shipments.'°^ The authors studied altemate routes for a random selection of 
origin-destination (O-D) pairs, and assessed the expected number of residents exposed to 
the impacts ofa KLAZMAT release from an accident.'"^ Some O-D pafrs, such as the 
Birmingham-Providence route, offered an opportimity for risk reduction without 
increasing route length. Others did not. On the New York-Charlotte route, for example, 
an altemate route resulted in a risk reduction of 91 percent, but at the cost ofa 25 percent 
increase in distance. The results ofthe study suggest that rerouting opportunities may 
indeed exist, but must be studied on a case-by-case basis. 

The raifroad industry has undertaken several TIH routing initiatives. For example, 
specified "key frains" carrying hazardous materials must fravel on routes that are 
inspected at least twice per year.'"'' Any track used for meeting and passing "key trains" 
is required to be at least Class 2.'°^ Railroads prefer to route trains with TIH tank cars on 

"*' Han, Chin, Hwang, and Peterson, "A Tool for Railroad HAZMAT Routing." 

'"'' T. Glickman, Erkut, E., and Zschocke, M.S., "The cost and risk impacts of rerouting railroad shipments 

of hazardous materials." Accident Analysis and Prevention, Vol. 35, Issue 5, September 2007, pp. 1015-

1025. 

'"̂  Number of residents exposed was calculated as the product ofthe accident rale, link length, conditional 

release probability, impact area, and population density. 

'"'' AAR Circular OT-55-I. A "key train" is defined as having: "five tank car loads of Poison or Toxic 

Inhalation Hazard (PIH or Till) (Hazard Zone A, B, C, or D) or anhydrous ammonia, or; 20 car loads or 

intermodal portable tank loads ofa combination of PIH or TIH (Hazard Zone A, B, C or D), anhydrous 

ammonia, flammable gas, Class 1.1 or 1.2 explosives, and environmentally sensitive chemicals, or; one or 

more car loads of Spent Nuclear Fuel (SNF), High Level Radioactive Waste (HLRW)." 

'**' The FRA classifies track based on safety in classes 1-9. The higher the class number, the higher quality 

the track and the faster trains are allowed to run on that track Most freight operates on class 4 track or 

lower; no freight operates on tracks rated higher than class 5. 
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higher-quality frack with better signaling systems, because this reduces risk. The 
dominant routing priority, however, is operational efticiency, generally determined by the 
shortest route. Railroads may be reluctant to shift TIH fraffic away from the shortest 
route because such changes create both operational challenges and higher costs. 

New federal regulations have signaled an increased govemment attention to routing. In 
general, the DOT has opted for a flexible approach that allows railroads considerable 
freedom in selecting TIH shipment routes. In a mle issued November 26, 2008, DOT 
explicitly declined to ban TIH movement through urban areas, acknowledging that such 
mandatory re-routing could potentially increase risks.'"^ Instead, DOT emphasized 
mandatory route analyses. The new mle requfres rail carriers to compile annual data on 
movements of explosives, TIH, and radioactive materials.'"^ They must then use these 
data in a comprehensive assessment of safety and security risks for each route on which 
hazardous materials are fransported, as well as possible altemate routes."'^ The mle 
directs that railroads use 27 specified factors as the basis for their analyses.'°' These 
factors include volume of HAZMAT fransported, frip length for route, frack type, class, 
and maintenance schedule, single vs. double track, proximity to iconic targets, presence 
of passenger fraffic along route, and past incidents.''° The rule directs that for each 
primary route currently used, "commercially practicable" altematives must be identified 
and analyzed.''' A practicable route is defined as "one that may be utilized by the 
railroad within the limits ofthe railroad's particular operating consfraints and, further, is 
economically viable given the economics ofthe commodity, route, and customer 
relationship.""^ If a change in route would considerably raise costs, the rail carrier is to 

'°* DoT, PHMSA, 49 CFR Parts 172,174 and 209, "Hazardous Materials: Enhancing Rail TransportaUon 

Safety and Security for Hazardous Materials Shipments; Raiiroad Safely Enforcement Procedures; 

Enforcement, Appeal and Hearing Procedures for Rail Routing Decisions; Final Rules." November 26, 

2008. Hereafter referred to as PHMSA, Rail Routing Final Rule, November 2008. 

' " PHMSA, Rail Routing Final Rule, November 2008. 

'°'' Note that the regulation appears to focus more on accident risk than on the possibility of terrorism, since 

a targeted terrorist act would be designed to cause maximum casualties in an urban area; routing might 

therefore be expected to have a greater impact on reduction of risk from terrorism. 

"" These factors are specified in Appendix D to 49 CFR Part 172. 

'*" Note, however, that the volume of population exposed along a route varies with time of day: at night, 

with a few exceptions such as nighttime athletic events, the majority of urban populations are already 

"sheltering In place" at nighttime, which is a common protection strategy for a public exposed to a TIH gas. 

' " PHMSA, Rail Routing Final Rule, November 2008, 72186. 

' "For definition, see Interim Final Rule of April 2008: DoT, PHMSA, 49 CFR Parts 172, I74and209, 

"Hazardous Materials: Enhancing Rail Transportation Safety and Securit)' for Hazardous Materials 
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document the supporting data for such a conclusion. Carriers must consider the use of 
interchange arrangements. Based on the route analyses, carriers must select routes for 
HAZMAT that pose the least risk, balancing all relevant factors. 

Chain of Custody 

In a complex supply chain, TIH products are passed from producer to railroad carrier to 
end-user or consumer. The railroad carrier may switch the product from one frain to 
another or to a different rail carrier (referred to as interchange). These handoffs create 
vulnerabilities: unattended tank cars could be attacked; accidental leaks might not be 
immediately detected. 

Because of these potential vulnerabilities, securing the TIH chain of custody was a focus 
in a TSA mle on Rail Transportation Security in November 2008."^ The new regulations 
ordered shippers and carriers to undertake physical inspections to check for .signs of 
tampering and to require documentation of all transfers. In hig|h-threat urban areas 
(HTUAs) designated by the TSA, delivered cars must be kept within secure areas. The 
regulation specified the authority of TSA officials to inspect facilities and records 
relevant to rail security. Raifroads, shippers, and receivers must designate rail security 
coordinators to serve as the primary contact with TSA, to coordinate security activities, 
and to report any incidents or concems. Time limits are set within which rail carriers 
must provide TIH tank-car locations and shipping information to TSA. 

Raifroad companies instituted new measures to comply with these new documentation 
and confrol requirements for TIH rail cars. For example. Union Pacific notified customers 
that billing information for tank cars must be in UP's system before cars could be 
accepted by UP employees."" CSX notified customers that they would be responsible for 
designating secure areas at their shipping and receiving facilities."^ CSX specified that in 

Shipments; Railroad Safety Enforcement Procedures; Interim Final Rule and Proposed Rule." April 16, 

2008, p. 20760. Under the Final Rule ofNovember 2008, route selection procedures were to be 

implemented by September 1,2009, if six months of data were analyzed, or by March 31,2010, if data for 

all of 2008 were analyzed. 

" ' Department of Homeland Security, Transportaiion Security Administration, 48 CFR Parts 1520 and 

1580, "Rail Tran.sportation Security; Final Rule" November 26, 2008. 

"* Union Pacific, "Chemical Transportation Safety Update," April 1, 2008. 

<http; //w WW. uprT.com/she/cts/prevent. shtml> 

' " CSX, Letter to HAZMAT Shippers and Receivers, December 19, 2008. 

<http.//www.csx.com/share/customers/ch/docs/TSARcgsLetter-REF24822.pdf^ 

46 

http://uprT.com/she/cts/prevent
http://http.//www.csx.com/share/customers/ch/docs/TSARcgsLetter-REF24822.pdf%5e


HTUAs, consignees must have personnel present for hand-offs and must document all 
fransfers. 

Positive Train Control 

Positive Train Confrol (PTC) is a collection of systems designed to increase railroad 
safety by overriding the engineer's control ofthe train in dangerous situations and 
automatically stopping the train. The American Association of Raifroads describes the 
purpose of PTC as "systems designed to help prevent collisions among two or more 
frains, to enforce speed limits and to protect employees engaged in frack maintenance."' '̂  
A PTC system uses sensors on the locomotive and along the fracks, and then makes 
calculations involving the train composition (or "consist") and the terrain over which the 
frack mns to determine when and whether to stop the train. "^ 

Similar collision-avoidance train protection or control systems are afready in use around 
the world, especially in high-speed passenger operations. However, nowherc in the world 
is such a system in place on a network comparable in extent and complexity to the North 
American rail network: its freight volumes exceed those of any other rail network in the 
world. Recognizing the potential safety benefits, however. Class 1 U.S. freight raifroads 
(the largest by operating revenues as defined by the FRA) have been developing and 
testing PTC prototype systems, especially since the early 1990s."* In the U.S. Northeast 
Corridor between Washington DC and Boston, Amfrak uses a version of positive train 
control.'" However, the high cost of implementing such a system over the entire U.S. rail 
network, combined with the technical challenges, have delayed PTC implementation in 
the United States. 

"* AAR, "Positive Train Control: Frequently Asked Questions," 

<www.aar.org/lnitiatives,'PositiveTrainControI/PTC_FAQ.aspx>. 

' " Positive Train Control could be complemented by electronically-controlled pneumatic (ECP) brakes, 

which arc simultaneously activated along che entire length ofthe train by an electric signal. This would 

allow the train lo stop much faster: between 40 percent and 60 percent more quickly for a long train. ECP 

brake systems are also considered to be more reliable and less subject to failure. However BCP brakes are 

incompatible with conventional brakes; an FRA official has estimated that it would cost around $6 billion 

to retrofit the entire Korth American freight car fleet for F.CP brake operations. See U.S. DOT, 49 CFR Part 

232, "Electronically Controlled Pneumatic Brake Systems; Final Rule," Oclober 16,2008, p. 61513. 

' " Peter A. Hansen, "6 high-tech advances," Trains. November 2008, p. 29. 

' " See description of ACSES (Advanced Civil Speed Enforcement System), the Positive Train Control 

system installed on Amtrak's Northeast corridor, at 

<www.alstomsignalingsolutions.com/OurProducts/PosiliveTniinControl/ACSES/>. 
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The recent catalyst for PTC was the collision of a Metrolink commuter train with a Union 
Pacific freight train on September 12,2008, in Los Angeles, Califomia, which resulted in 
25 deaths and over 130 injured. The accident appears to have been caused by the 
Mefrolink engineer's failiu-e to respond to a stop signal, resulting in collision with the 
incoming freight frain which had not yet entered a siding to let the commuter frain pass 
by.'^" This accident prompted legislation that was signed into law on October 16, 2008.'^' 
The Rail Safety Improvement Act of 2008 (RSI A) required all Class I railroads (±e 
largest) and all intercity passenger and commuter railroads to implement a PTC system 
by December 31,2015, on main Une track carrying either passengers or TIH materials.'" 

The implementation of PTC in the United States involves significant practical challenges. 
First, effective PTC requires interoperability among all major raifroads, since 
locomotives from one railroad often operate over the fracks of another railroad. The four 
U.S. Class I freight raifroads promptly agreed on interoperability standards in October 
2008.'" Second, PTC is not an "off-the-shelf system": significant components ofthe 
technology must be designed, tested, and adapted for the specific operating environments 
ofthe rail lines on which they are installed. The final major obstacle is cost, including a 
large investment in nevi' technology. Tbe FRA estimated that industry-wide costs might 
range from S2.3 to $5 billion,'^^ with most ofthis cost home by the private Class I 
raifroads. 

While PTC will not eliminate rail accidents, it should represent a safety improvement that 
could help reduce the risk of all rail accidents, including those involving TIH. 

Hours of Service Regulations 

TIH accidents at Graniteville and Macdona raised questions about the hours-of-scrvice 
regulations that govem rail labor. At Graniteville, a crew miming up against a time limit 

'^'' Jennifer Stcinhauer and Michael Cieply, "Rail Line Says Train Ran Signal; Death Toll at 25," New York 

Times. September 13, 2008, <www.nytimes com/2008/09/14/us/14crash.hlml>. 

'^' Rail Safety Improvement Act of 2008 (RSIA), full text and bill .summary, 

<virww.govCrack.us/congress/bill.xpd?bill-hl 10-2095>. 

''^ Main line track is track over which 5,000,000 gross tons or more of annual traffic is transported. These 

requirements are defined in the legislation and are subject to further specification by the FR.\. 

'"' AAR press release, "Four Biggest U.S. Railroads Committed To PTC Interoperability," 

<www.aar org/Initiatives/PosiiiveTrainControl/PTC_Interop/PTC_Intcrop] .aspx>, The four largest U S. 

railroads are: Union Pacific, Burilngton Northem Santa Fe, Norfolk Southem Corporation, and CSX. 

"'' AAR, "Positive Train Control: Frequently Asked Questions." 
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failed to perform its duties adequately, creating the conditions that led to the accident. At 
Macdona, the NTSB concluded, fatigue impaired a crew's ability to operate its frain 
safely, and the crew missed stop signals, which led to the collision. The circumstances 
were very different, but both demonstrate the importance of designing hours-of-service 
regulations that create the right incentives for safety. Hours of service mles are the 
product of lengthy negotiations between rail management and labor, and are subject to 
stringent regulation by the govemmcnt.'^^ 

Hours-of-service regulations were among the main focuses ofthe Rail Safety 
Improvement Act (RSIA) of 2008. According to the new requfrements, an employee 
cannot be required to be on duty: 

1. Where the employee has spent in any calendar month a total of 276 hours on duty 
... or in another mandatory service for the carrier; 

2. for more than 12 consecutive hours; or 

3. unless the employee has had at least 10 consecutive hoiu^ off duty during the 
previous 24 hoiu-s.'̂ * 

An employee may not be required to remain or go on duty without specific regular 
periods of extended rest at his or her home terminal. The employee may not spend more 
than 15 hours on duty and waiting for transportation, except in case of an accident or 
equipment failure. Hours of service regulations are also implemented for signal 
employees, confractors, and subconfractors.'^' 

Tank Car Position in Consist 

Train cars in an accident are subjected to complex and dynamic forces, which are 
affected by a car's position in relation to the point of impact, collision, or derailment. It 
would clearly be desirable to position cargoes that have the highest potential danger at the 
point where crash forces are weakest, but there is no consensus over what the safest 
position in a train consist is for hazardous materials. 

'^' The original Hours of Service Act was enacted by Congress in 1907 and has been modified many times. 

'̂ * "H.R. 2095: Rail Safety Improvement Act of 2008 — Congressional Research Service Summary," 

<www.govtrack.us/congress/bill .xpd?bill=h 110-2095&tab=suinmaiy>. 

'̂ ^ Railroads and their employees are allowed to submit alternate hours-of-scrvice regimes to the FRA for 

approval. 
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The NTSB has argued that TIH tank cars should be positioned at the rear of trains, based 
on a 1992 FRA report, "Hazardous Materials Car Placement in a Train Consist," which 
concluded that the rear quarter ofthe train had a lower probability of damage in an 
accident.'^^ The NTSB accident report on Graniteville concluded that, "Had the chlorine 
cars been placed behind the other loaded cars in the train, the reduction in the frailing 
tonnage would have reduced the impact forces on the tank cars."'^' 

The railroads, however, do not accept the argument that the rear quarter ofthe frain is 
safer. They argue that regulations on placement of TIH cars within the consist would 
have the effect of increasing the amount of frain handling and car coupling and 
decoupling, which present risk. The railroads emphasize procedures that minimize TIH 
tank car handling. Given the lack of agreement, there is little momentum for activity by 
regulators on this front. 

Emergency Response 

The consequences of accidents or of deliberate attacks involving shipments of TIH 
materials depend in part on the effectiveness of efforts by ffrst responders such as 
emergency medical services (EMS), fire, police and others local officials, as well as 
raifroad personnel on the scene. A well informed, adequately equipped, and effectively 
executed response can limit the scope of property damage and the loss of life. Response 
strategies might include containmg exposure through patching, flooding the area with 
water, leading evacuation efforts, or encouraging shelter in place. The presence of an 
effective response capacity might also deter terrorist attacks, by making it clear that the 
amount ofharm that could be achieved is limited.'^" In some instances, ineffective 
emergency response can actually make things worse; calling for sheltering in place or 
evacuation when the opposite strategy would be the best course of action can needlessly 
place populations at risk. Developing capacities for effective emergency response to TIH 
release is a form of resilience and risk mitigation that could help to reduce the overall 
scope ofthe extemality associated wilh the fransportation of TIH materials. 

'̂ '' R.E, Thompson, E. R. Zamejc, and D R. Ahlbeck, Hazardous Materials Car Placement in a Tram 

Consist, Vol 1. Review and Analysis, Report DOT./FRA/ORD/IS.I (Washington, D.C : Federal Railroad 

Administration, U.S. DOT, 1992). 

' " NTSB Report—Graniteville 

'''"Research and Special Projects Administration, Office of Hazardous Materials Safety, Department of 

Transportation, and John A. Volpe National Transportation System Center, The Role qf Hazardous 

Materials Placards in Transportation Safety and Security (2003), p. ni. 
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The challenges of responding to a TIH incident have been on the public agenda since at 
least the early 1900s. A number of serious rail accidents involving the fransportation of 
dangerous materials during this period spurred wide-spread concem and led the railways 
to create, in 1907, the bureau of explosives (BOE); federal confrols were established a 
year later imder the authority ofthe Interstate Commerce Commission (ICC).''" Since the 
terrorist attacks of September 11,2001, raifroads, chemical manufacturers, and 
govemment renewed efforts to help ensure that local conununities can quickly and 
effectively respond to a TIH incident. These efforts have expanded the abilities of 
emergency responders and helped to reduce the risk associated with the fransportation of 
TIH materials, but there are still areas where public policy could do more to improve 
emergency response. 

The fransportation of shipments across a freight rail network comprising 140,000 miles of 
track creates di^icult challenges for emergency response and planning.'^^ TIH shipments 
travel across jurisdictions throughout the nation, along routes that are not usually 
specified ahead of time.'̂ ^ An unanticipated release could happen in many unexpected 
locations along the fransportation route. Even communities widiout chemical facilities 
must be prepared to respond to a TIH incident. Thus, while rail security and safety is a 
national issue, initial response is a local activity. 

The federal govemment, the chemical industry, and the railroads support local first 
responders through regulations, support for training, funding, and quick-response 
networks. Generally, federal law preempts local and state statutes goveming the 
fransportation of hazardous materials.'^^ Federal law directs levels of fraining and 
response planning at the local and state level. It also requires clear markings on 
shipments of hazardous materials.'^^ Federal legislation in 1986 directed the creation of 
local emergency plaiming committees (LEPCs) and state emergency planning committees 
(SEPCs) to develop plans and provide coordination for response to emergencies.'^ 

" ' Transportation Research Board, Cooperative Research/or Hazardous Materials Transportation: 

Defining the Need, Converging on Solutions (Wa.shington, D.C: National Academies Press, 2005), p. 24. 

'̂ ^ Transportation Security Administration, Freight Rail Modal Annex, 2007, 

<www.t.sa.gov/as.sets/pdf/modal_annex freight rail.pdP>, p. 2. 

' " Association of .American Railroads, "HAZMAT Transport by Rail," 2008 p. 4. 

''^ Transportation Research Board, Cooperative Research for Hazardous Materials Transporlation, p. 34. 

'̂ ^ Marking hazardous shipments could increase the vulnerability to intentional disruptions or acts of 

terrorism, an issue discussed below. 

'^' Title HI of fJie Superfund Amendment and Reauthorization Act of 1986 (SARA), also known as the 

Emergency Planning and Community Righl-to-KJnow Act. See Linda-Jo Schierow, "The Emergency 
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Labor Department regulations in conjunction with professional organization guidelines 
spell out obligations of first responders and mandate minimum levels of fraining.'^^ 
Within the Department of Labor, Occupational Safety and Health Administration 
(OSHA) regulations define the minimum levels of training for first responders that may 
deal with hazardous materials. Recently, the National Fire Protection Organization 
(NFPA), a professional organization representing a significant portion ofthe first 
responder community, revised its guidelines interpreting the applicability of OSHA 
regulations in order to incorporate HAZMAT/WMD plaiming.'^* This revision responded 
to the suggestion that current interpretations ofthe baseline levels of competency were 
set too low to address the possible threat of terrorism and did not assure adequate first 
response capabilities.'^' NFPA guidelines now recommend that all fire, EMS, and other 
individuals who may be called to respond to a toxic incident are frained at the 
"operations" level, as defined by OSHA regulations. Previously, NFPA guidelines 
recommended that first responders be frained at the more basic "awareness" level in order 
to satisfy OSHA regulations. This revision in the interpretation ofthe applicability of 
OSHA regulations is a potentially significant change that supports a higher level of 
training and readiness for all first responders.''*" 

The federal government, and the chemical and raifroad industries, support and provide 
training programs for first responders and their own personnel.''" Examples include 
CHEMTREC, the Chemical Transportation Emergency Center, which is supported and 
founded by the American Chemistry Council; the Transportation Technology Center 
(TTC), which is operated by the Association of American Railroads; and TRANSCAER 
(Transportation Conununity Awareness and Emergency Response), which is supported 
by the chemical and fransportation industries and the emergency response communit)'. 

A variety of federal grants and programs help offset some ofthe costs of specialized 
training and equipment devoted to hazardous materials. Since 1990, DOT's Hazardous 

Planning and Community Right-to-Know Act (EPCRA): A Summary," Congressional Research Service 

(CRS) Report RL32683, 2007. 

'"See 29 CFR 1910.120(q)(6); National Fire Protection Association (NFPA). NFPA 472: Standardfor 

Competence of Responders to Hazardous Materials/Weapons of Mass Deitniction Incidents, 2008. 

'-* NFPA 472. 

" ' See Steven Bell, "Current Issues in Transportaiion of Hazardous Materials," Hearing before the U.S. 

House of Representatives, Subcommittee on Railroads ofthe Committee on Transportation and 

Infrastructure, June 13 2006. 

'*** See Gregory Noll, "NFPA 472," NFPA Journal, Match'April 2008. 

'*' See <www.phmsa.dot.gov/HAZMA'l>. 

http://www.phmsa.dot.gov/HAZMA'l


Materials Emergency Preparedness Grant Program provided $182 million in HMEP 
grants to states and territories for the development of response plans, fraining, and 
purchase of specialized equipment.''*^ Additionally, FEMA distributed over $2.4 billion 
through the Assistance to Firefighters Grant (AFG) program since the inception ofthe 
program in 2001.''*^ These grants are offered annually to support firefighters and EMS 
first-responder activities, with highest priority on those activities that support response to 
chemical, biological, radiological, nuclear, and explosive (CBRNE) threats.''*^ Yet 
despite ongoing support, as of April 2008 only 16.4 percent of U.S. fire departments had 
specialized HAZMAT teams,''*' 

DOT regulations also support first responders. DOT regulations''*^ requfre that shippers 
of hazardous materials provide accompanying information (in the form of both extemal 
placards and markings, as well as on shipping papers) about the type of material 
fransported, the quantity, and a 24-hour emergency contact number that coimects to a 
person informed about the hazardous material being transported and appropriate 
emergency response measures.'^^ These regulations are critical to ffrst responders. First 
responders are often initially alerted to the presence ofa dangerous material through 
color-coded placards or other labels that are required by DOT regulations. Additionally, 
24-hour hotlines operated by CHEMTREC and TRANSCAER supply first responders 
with emergency contact information and technical support. At the federal level, the 
National Response Center (NRC) coordinates between federal entities in the event of an 
accident involving hazardous materials and supplies support to on-site authorities.'^^ The 

*̂  HMEP grants are paid for by fees collected from shippers and carriers of hazardous materials. PHMSA, 

Hazardous Materials Emergency Preparedness (HMEP) Grants Program Fact Sheet. 

'••̂  DHS. "America's Firefighters to Receive $485 Million in Grants." October 6,2006. 

<http://firegrantsupport.com/docs/raedia06_061006.pdf>. 

•** Department of Homeland Security, Notice of Guidelines, Federal Register, Vol 73, No. 50, March 13, 

2008, p. 13555. 

'̂ ^ See U.S. Fire Administration website, <www.usfa.dhs.gov/applications/census/5ummary.cfm^tablel>. 

See also National Research Council, Terrorism and the Chemical Infrastructure, p. 53. 

' " 4 9 CFR 172. 

'^' Transportation Research Board, Cooperative Research for Hazardous Materials Transportation, pp. 67-

68. 

'^' The National Response Center (NRC) is Ihe federal point of contact for reporting oil, chemicai, 

radiological, biological, and etiological discharges. The NRC coordinates response actives between 

multiple federal entities and on-scene authorities. <www.nrc.uscg.miL/>. 
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chemical industry, through CHEMNET, and many railroads also field rapid-response 
teams to support on-site activities by responders at the local, state, and national levels.'^' 

The efforts just described largely focus on the unique demands of hazardous material 
incidents, but effective emergency response also requires more general health and safety 
capabilities. Neglecting the broader challenges facing this infrastmcture while focusing 
narrowly on ways in which HAZMAT response is novel could hamper the ability of local 
officials to respond to a TIH release. In addition, there is a potential for reducing overall 
safety and security if steps taken to coimter the threat of terrorism raise the risk of 
accident, or vice versa. 

The threat of terrorism creates responsibilities and biu-dens for first responders. The re-
designation of first responders at the "operations" level, for example requires a greater 
commitment to specialized fraining and equipment.'̂ ** This creates new burdens at a time 
when fimding for many basic fire and EMS services is lacking. Devoting resources to 
preparing for low-probability events such as TIH incidents and terrorism diverts 
resources from challenges that may be more pressing. Federal programs and industry 
support offset some of these costs, but significant budgetary consfraints at the local level 
mean that preparations for unlikely scenarios may be difficult to sustain and justify when 
support the general operations of first responders is lacking or inadequate.''' Without 
support for general operations, first responders will be under pressure to divert funds that 
are earmarked for specialized requirements, and to neglect those requirements. Providing 
general support for first responders, then, is an important component of addressing the 
tinique challenges of transporting TIH materials. 

Responding to the unexpected and fast-moving challenge ofa TIH release involves 
special demands. A key challenge for first responders is to determine whether and how to 
direct nearby residents to shelter in place or to evacuate.''^ Determining which option is 
best requires expertise and simulation tools to synthesize a raft of data, including 

'^' Transportation Research Board, Cooperative Research for Hazardous Materials Transportaiion, p. 69. 

' '° Equipment may be relatively cheap and simple, such as a drum handling tool, or expensive and 

sophisticated, such as advanced robotics. USFA, Hazardous Materials Response Technology Assessment. 

HAZM.AT imposes specialized response conditions; for example, sometimes response must be delayed so 

that environmental conditions can be assessed remotely before firsl responders arrive on the scene. Bell, 

"Current Issues in Transportation of Hazardous Materials." 

' ' ' Budgetary constraints are a perennial challenge for local fire services, sometimes forcing cuts or 

reductions in basic services. U.SFA, "Introduction," Funding Alternatives for Fire and Emergency Services, 

2000, <www.usra.dhs gov/downloads/pdCpublications/fa-141.pdf>. 

'̂ ^ National Institute for Chemical Studies, "Sheltering in Place as a Public Protective Action," 2001. 
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information about the material released, ciurent meteorological conditions, and the 
topography of the exposed area. Advances in dispersion modeling, such as recent work 
undertaken by the U.S. Naval Research Laboratory, suggest that it may soon become 
possible to provide emergency responders with near-real-time predictions for the spread 
ofa release of TIH through a complex urban environment.'̂ ^ The availability of such 
information could help emergency responders assess the rapidly evolving conditions ofa 
TIH incident and advise the public accordingly. Such services might also speed up 
response time by providing essential meteorological data much faster. 

Such technologies, to be effective, require "dual-use" tools applicable to a much broader 
range of circumstances, including effective public channels of communication and an 
extensive and continuing program of public education. Working and accessible 
emergency communication systems, including reverse 9-1-1 systems, sirens such as those 
used in tornado warning and civil defense, and the federal Emergency Alert System 
(EAS) are indispensable to ensuring that essential directions are received by the public. 
Tbe Emergency Alert System, which relies on broadcasters and cable outlets, among 
others, to disfribute instmctions, failed during the derailment and ammonia release in 
Minot, ND in 2002, which hampered response efforts."'' Developing and implementing 
sophisticated real-time simulation technologies is inadequate without devoting resources 
to maintaining other tools, such as channels of communication, and assuring that hospital 
staffs and facilities can handle tbe surge in patients and "worried well" that may result in 
the wake of TIH incident.'*' 

The general challenges of emergency response thus intersect in many ways with the 
specific needs of HAZMAT response. Efforts to create an emergency response capacity 
for the unique features of a TIH incident also require a robust general response 
infrastmcture. 

In addition to new simulation tools, pre-notification and educational efforts dfrectcd 
toward at-risk populations can also reduce response times."^ Pre-notification can reduce 

' " Describing recent advances in simulation technology and how it can be usefully applied to unexpected 

releases of Till is Boris, "The Threat of Chemical and Biological Terrorism." 

' " Jack Shafer, "What Really Happened in Minot, N D.?" Slate, January 10,2007 

<www.slate.coni'id/2157395/>. 

' ' ' National Research Council, Committee on Science and Technology for Countering Terrorism, Making 

the Nation Safer: The Role of Science and Technology in Countering Terrorism (Washington, DC: National 

Academics Press, 2002), pp. 127-131. 

' ^ On the importance of pre-nocificalion and education in Ihe context of a large-scale release within a 

densely populated area. Transportation Security Administration, "Proceedings ofthe May 28,2008 
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the lag between initial notification and response through the coordination of TIH 
information with local emergency services. Local emergency responders and 9-1-1 
services should be knowledgeable about the frequent types and locations of TIH 
shipments in their community before an incident occurs."^ They should also have quick 
access to specific information conceming the presence of TIH shipments within a 
community that can be accessed as fragmentary reports are first coming into 9-1-1 
operators. Doing so will allow emergency responders to quickly identify a possible TIH 
incident before arriving on scene and shorten the window for identifying which TIH 
material has been released."^ During a release in a densely packed area, however, those 
in the inunediate vicinity will have to take action before professional responders arrive on 
the scene. Educational oufreach efforts targeting communities near chemical plants and 
rail yards that serve as hubs for TIH material describing how to properly shelter in place 
can be instmmental in mitigating the damage from a release.'" 

Wide distribution of information concerning the movement of TIH materials supports 
safety measures that are designed to limit the number of accidents and ensure effective 
response. Yet there are concems that the availability of such data potentially undermines 
security, by providing terrorists with information that could be used to launch an attack. 
The tension between safety and security is evident in recent debates conceming the 
appropriate identification of hazardous materials. 

Placards to identify hazardous materials are communication tools that are easy to 
understand and are recognizable by the first responders and workers that handle over 1.2 
million hazardous materials movements daily.'^ However, the same qualities that makes 
such placards useful — their simplicity and accessibility to observers — may also 
facilitate attacks, by assisting terrorists in identifying TIH tank cars.'^' DOT and DIIS 
recently examined altemative measures, such as radio frequency identification tags 
(RFIT), or operational altematives such as armed escorts. However, the high cost of new 

Chicago-Area TIH Materials Emergency Response & Preparedness Roundtable," Version 1,1, Sept. 14, 

2009. 

Ibid. 

Ibid. 

Ibid. 

160 j j Q j gjjjj Yjjipg Center, The Role of Hazardous Materials Placards, p. 8. 

'^' A DOT study concluded that placards would not supply enough information to terrorists to facilitate a 

significant attack. Ibid. p. in. 
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investments in technology and fraining were judged to offer only marginal benefits, and 
these altematives were dismissed.'*^ 

Product Substitution and Supply Chain Management: "Inherently Safer 
Technologies" 

The most desirable solution in preventing chemical releases is to reduce or eliminate the 
hazard where possible, not to control it. This can be achieved by modifying processes 
where possible to minimize the amount of hazardous material used, replace a hazardous 
substance with a less hazardous substitute, or minimize fransportation by co-locating 
production and use.'^^ Product substitution and supply chain reorganization address the 
risk associated with the use and fransportation of toxic chemicals at the source. These 
sfrategies are often grouped together under the mbric of "inherently safer technologies" 
(ISTs).'*^ However, product substitution and supply chain reorganization are contentious 
issues that present significant political, economic, and technical barriers to 
implementation. 

There have been many recent calls on the federal govemment to support the development 
and adoption of ISTs. In addition to the recommendation ofthe National Research 
Council, environmental groups such as Greenpeace and the Environmental Defense Fimd 
have publicly declared their support for an active federal role mandating the use of ISTs 
in certain cases.''* Security experts note that there is a need for govemment to provide 
incentives to encourage businesses to develop and adopt ISTs that would otherwise be 
economically unfeasible.'^" The raifroad industry supports the promotion of ISTs as a 

'^' Ibid. See also "Department of Homeland Security Announces Support for Rail HAZMAT Placards." 

Apnl 8,2005, <www.dhs.gov/xnews/releases/press_release_0655.shtm>. 

' " National Research Council, Terrorism and the Chemical Infrastructure, p. 106. 

' " "Inherently safer technologies" may include a broad range of strategies, including product substitution 

and supply chain redesign. Senate Bill 1602, introduced in the 107"̂  Congress, for example, defined ISTs 

broadly to include processes that limit or reduce the use, storage, and transportation of toxic chemicals 

through process redesign and simplification, product reformulation, or input substitution 

'^' Rick Hind (Greenpeace), Testimony before Committee on Homeland Security, Subcommittee on 

Transportation Security and Infrastructure Protection, December 12, 2007. Carol Adress (Environmental 

Defense Fund), Testimony before Senate Committee on Homeland Security and Government Affairs, July 

13,2007. 

' " Report 109-332, "Report to Accompany Chemical Facility Anti-Tenrorism Act (S. 2145)," U.S. Senate 

Committee on Homeland Security and Governmental Affairs, 2006, p. 9. 
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way of solving its problems with transportuig dangerous TIH materials.'*^ At the 
Congressional level, proposed legislation would provide some support for ISTs, ranging 
from making their use mandatory, to requiring review ofthe possibilities of their use.'*' 
At the state and local level, a number of efforts have been undertaken to support the use 
oflSTs."* 

However, the chemical industry opposes legislation that would lead to greater 
implementation of ISTs.'^^ Chemical industry critics object to any federal role in 
promoting ISTs to achieve safety and security.'^' A related objection questions whether 
regulations should be considered within the sphere of environmental law or of national 
security."^ John Chamberlin, Corporate Security Manager, Asset Protection for Shell and 
a representative ofthe American Petroleum Institute, testified that he was: "strongly 
oppose[d] to any environmental mandates for inherently safer technology pursued under 
the guise of security.""^ This argument fails to acknowledge that the govemment has 
responsibility both for national security as a military matter, and for homeland security, 
assuring the well-being ofthe public. 

The success of regulatory support for "inherently safer technologies" is uncertain and 
remains mired in ongoing disputes between advocates and opponents of ISTs.'^'' 
However, the argument about the merits of specific ISTs is separate from question of 

*" American Association of Railroads, Statement for the Record to the U S. House of Representatives 

Committee on Homeland Security, Subcommittee on Transportation Security and Infrastructure Protection, 

December 12,2007. 

''^ Senate Bill 1602, the Chemical Security Act of 2001. and Senate Bill 2486, the Chemical Safety and 

Security Act of 2006, both supported the adoption of ISTs. 

' ^ Dana Shea and Todd Tatelman, "Chemical Facility Security: Regulation and Issues for Congress," 

Congressional Research Service, Report RL 33847.2008, p. 8. 

"° Jacob Schlesinger and Thaddeus Herrick, "Delayed Reaction: Chemical Manufacturers Elude 

Crackdown on Toxic Materials," Wall Sireet Journal, May 21, 2003; Shea and I'alclman, "Chemical 

Facility Security." 

' " Report 109-332, "Report to Accompany Chemical Facility Anti-Terrorism Act," 

""' Paul Rosenzwcig, "The Chemical Security Act: Using Terrorism as an Excuse to Criminalize Productive 

Economic Activity," Heritage Foundation Executive Memorandum no. 833, September 12, 2002, 

<hitp:/.''www.hcritage.org/Rescarch/HomelandSecurily/em833.cfm> 

"^ Report 109-332, "Report to Accompany Chemical Facility Anti-Terrorism Act," p. 16. 

"* Bruce Alpert, "Chemical Security Bill Wins Nod from House: Industr>' May Press Battle in Senate," The 

Times-Picayune, November 7, 2009, < http://www,nola.com/new.5/t-p/capitaI/indcx.ssf?/base/news-

7/1257576020228640.xml&coll=l>. 

58 

http://www.hcritage.org/Rescarch/HomelandSecurily/em833.cfm
http://www,nola.com/new.5/t-p/capitaI/indcx.ssf?/base/news


what kinds of policies should be established that will induce firms to use them. All things 
begin equal, it is usually preferable to establish incentives to develop and use ISTs rather 
than creating a mandate to use specific technologies, because with incentives, research 
investments may discover ISTs that are both more effective and lower in cost dian those 
now in use. 

Critics and proponents of federal support for ISTs agree that, at present, significant 
technological and economic barriers prevent the large-scale elimination ofthe use of 
toxic chemicals. In some cases, altematives simply do not yet exist, while in other 
instances, the costs of substitution are judged to be prohibitive.'^* For example, there are 
a number of altematives to the use of chlorine gas in water freatment, such as processes 
that use ultraviolet light and sodium hypochlorite. However, as the chemical industry 
points out, there are far fewer altematives to the use of chlorine in the production of 
plastics."* 

The cases of chlorine and ammonia illustrate the possibilities and limitations of 
substitution and supply chain reorganization. The two chemicals present different 
challenges based on the nature ofthe products and the industries within which each is 
used, the altematives available, and the costs of conversion. The case of chlorine reveals 
some conditions under which substitution or changes in the supply chain are both feasible 
and desirable. For example, swimming pools can be equipped with chlorine generators 
that electrify salt into chlorine, eliminating the need for chemicals that are typically 
manufactured regionally from long haul shipments of chlorine gas. Although the volumes 
involved may be relatively small, this kind of initiative illusfrates the potential for 
incremental steps to reduce transportation of TIH. Usage and distribution of ammonia, by 
contrast, illustrates some ofthe challenges, as detailed below. 

One ofthe most common uses for chlorine gas has been in purification of drinking water 
and wastewater.'^^ In comparison with other industrial processes using chlorine gas, 
purification offers significant scope for potential substitution. Over the past decade, some 

' " National Research Council, Terrorism and the Chemical Infrastructure, p. 7. 

"* Benjamin Rrodsky, "Industrial Chemicals as Weapons: Chlorine," Nuclear Threat Initiative Issue Brief, 

2007, < http://www.nti.org/e_researclL'e3_89 html> See, however, "Clorox to Halt Use ofChlorine at 

Bleach Production Sites." 

" ' Since 1999, all facilities using over 2,500 lbs of chlorine are subject to the Environmental Protection 

Agency's Risk Management Program (RMP) guidelines. The 2002 Biotcrrorism Preparedness Act imposed 

additional security and safety obligations on all drinking water facilities (but not wastewater), requiring that 

all drinking water facilities serving over 3,300 people must prepare vulnerability assessments. 
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water facilities have begun to employ less-toxic methods of operation."* Sodium 
hypochlorite (NaOCl, a form of liquid bleach), ultraviolet light, ozone, and bleach 
generated on-site are some ofthe altematives to chlorine gas.'^' Since 1999, at least 114 
wastewater plants and 93 drinking water facilities have adopted less acutely toxic 
chemicals,'*" A 2006 survey of over 200 ofthe nation's largest wastewater utilities, 
serving roughly 25 percent ofthe U.S. population, found that less than half currently use 
chlorine gas, and an additional 10 percent plan to convert to a less toxic process in the 
near term.'*' A survey of facilities that recently converted from chlorine to an altemative 
found that initial conversion costs ranged from slightly over $600,000 to $13 million, 
depending on what new form of disinfection is used, the size ofthe facility, and building 
costs.'*^ Liquid bleach generally costs the least, in terms of conversion and annual supply 
costs, compared to other altemate forms of disinfection. Switching to an altemative 
method in some instances actually projected to be cost-neutral or even produced a net 
savings in the long term.'*^ The regulatory and reporting costs associated with handling 
large amoimts of chlorine gas, for example, can be eliminated by switching to an 
inherently safer technology. Nonetheless, over 2,800 water facilities still use quantities of 
toxic chemicals that require reporting under the risk-management planning requirements 
ofthe Clean Afr Act.'*" 

'^' Claudia Copeland, "Terrorism and Security Issues Facing tbe Water Infrastructure Sector," CRS Report 

RL32I89,2008,p. 5, 

"* Orum, Preventing Toxic Terrorism, pp. 10-11; Govemment Accountabilit)' Ofiice (GAO), "Securing 

Wastewater Facilities: Costs of Vulnerability Assessmenls, Risk Management Plans, and Altemative 

Disinfection Methods Vary Widely," March 2007, pp. 5-6. 

" Onim, Preventing Toxic Terrorism, p. 10. "Despite these improvements, approximately 1,150 

wastewater facilities and 1,700 drinking water plants [still use] extremely hazardous chemicals, primarily 

chlorine gas." Ibid. 

' " GAO, "Securing Wastewater Facilities- Utilities Have Made Important Upgrades but Further 

Improvements to Key System Components May Be Limited by Costs and Other Constraints," March 2006, 

pp. 2-5, 15-16. 

'̂ ^ GAO, "Securing Wastewater Facilities. Costs of Vulnerability Assessments, Risk Management Plans, 

and .-Mlemative Disinfection Methods Vary Widely," p. 13. 

" ' Ibid 

"^ Copeland. "Terrorism and Security Issues Facing the Water Infrastructure Sector," p. 5. Any facility that 

stores over 2,500 lbs of chlorine gas must submit risk management plans to the EPA. GAO, "Securing 

Wastewater Facilities: Utilities Have Made Important Upgrades but Further Improvements to Key System 

Components May Be Limited by Costs and Other Constraints," March 2006, p. 9. 
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Anhydrous ammonia, which is used in fertilizer and other applications, presents a 
different set of challenges. Because there are many forms of fertilizer, there are numerous 
potential altematives to direct application of anhydrous ammonia, including other 
nitrogen-based fertilizers, phosphorous-based fertilizers, and potassium-based fertilizers. 

However there are numerous economic and logistical challenges to replacing anhydrous 
ammonia. It has a much higher nifrogen content dian other fertilizers, so it is a more cost-
effective option for farmers. Ammonia is also an input for other nitrogen-based 
fertilizers, such as nifrogen soludons or urea, as well as phosphate fertilizers. Agricultiu'e 
industry advocates assert that, "the current level of crop production in the U.S. could not 
economically be sustained without the use of ammonia."'*^ Anhydrous ammonia is the 
only commercial fertilizer that can be effectively applied to crops in the fall.'** Thus, it is 
argued, any fertilizer substitutes for anhydrous ammonia would be required in greater 
volumes, at greater cost, and with a high impact to farmers. Substitution of ammonia in 
industrial processes would likely be even more complicated.'*^ 

If extemal costs due to fransportation hazards are not incorporated into the price, the 
feasibility of substitution of other fertilizers for anhydrous ammonia will depend on 
trade-offs between the resulting safety improvements and the potential loss of 
convenience and additional costs of altematives to ammonia. The two sides in the debate 
over the potential for substitutions for ammonia appear to be very far apart. A federal 
push to reduce ammonia consumption might only be successful if significant subsidies to 
altemative products are offered. It may be more efficient to focus efforts on extending the 
pipeline network and promoting pipeline fransportation of ammonia in order to decrease 
shipments by rail and tmck. 

"^ "Statement on Behalf of Fertilizer Inistitute by Joe Giesler, Terra Industries, before PHMS.\ and FRA, 

Public Meeting on Safe Transportation of Hazardous Materials to Address the Safe Transportation of 

Hazardous Materials in Railroad Tank Cars," p. 181. 

!86 •'-{•t.jtijnQi^y of Robert Felgenhauer and Supplemental Written Submission on behalf of the Fertilizer 

Institute, Before the STB, EP 677, Common Carrier Obligation of Railroads." 

' " Giesler Statement before PHMSA and FRA, 
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V. Policy Options and Assessment 

TIH stakeholders have taken some important initiatives to reduce the risks ofa breach of 
TIH safety or, to a lesser degree, a breach of security, and to minimize the negative 
impacts if a release does occur. However, the actions taken have generally been 
uncoordinated and have focused on objectives of specific stakeholders. Such an approach 
is likely to lead to suboptimal outcomes. For example, improved tank car design without 
product substitution might reduce the probability ofa release ifthere is an accident or 
terrorist attack, but does not address the underlying dangers of shipping such hazardous 
materials, Similarly, creating a fund to pay for catasfrophic damage due to a TIH release 
does nothing to improve safety and security ofthe TIH supply chain. Successfully 
tackling the TIH issue requires a more coordinated set of policies that address the volume 
of TIH moved, the safety and security with which they move, effective responses to a 
release, and mechanisms to limit or share liability' where appropriate and to compensate 
victims when needed. 

Such a comprehensive and coordinated response must take into account the following key 
factors: 

the risks to the public and to all elements ofthe supply chain from a TIH release; 

the importance of TIH products to the economy; 

the cxtemalization ofthe costs of TIH risk; 

tbe disfribution of interest and accountability among numerous indusfries, 
including rail, chemical, agricultural, and water treatment entities; 

the difficulties of quantifying a low-probability, high-consequence TIH event; 

the inestimable possibility of an accident or terrorist act releasing TIH material; 

the large number of variables in any prediction of damage; 

the large geographic area requiring protection; 

the variety of costs and benefits of substituting safer products; 

the cost and uncertainties involved in planning appropriate capabilities and 
emergency responses; 
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• the difficulty of coordinating approaches by a broad range of governmental 
regulators, each of whose responsibility is somewhat isolated (or "stovepiped") 
from the rest. 

Approaches used to address other types of extemalities provide some guidance; 
environmental extemalities, in particular, have many close analogies to TIH. Legislative, 
regulatory, activist, and business interests have come together to craft many solutions to 
environmental problems that may delight few, but are acceptable to most, and taken 
together have had sfrong positive effects. They offer some lessons that are relevant for 
addressing TIH: 

* All stakeholders need to be at the table; each must "give and get." 

* Regulatory authority must be clear and, if not focused in a single organis^ation, 
must be consistently coordinated. 

• Economic incentives influence business and consumer decision making. 

• Taxes, broadly defined include govemment levies or industry fees, can be an 
effective tool to intemalize extemal costs into the price of goods and services. 

* Markets can be effectively used to cap and trade extemal costs. 

* Operating practices and technology can be used to minimize extemal costs. 

* A well-designed set of actions can lead to successful outcomes for business and 
society. 

Policy solutions should be guided by clearly stated principles to ensure that they are 
effective, cost-efficient, and acceptable. The guiding principles we propose are: 

* Policy solutions should recognize the risk of TIH carriage as an extemality, and 
should aim to incorporate extemal costs into the cost of Till products and their 
transportation. 

* There is no single solution; instead, a menu of policies aimed at reducing risk and 
consequences should be adopted, such as: 

c product substitution by chemical users, 

o relocation of production, to reduce the need for transportation and 
resulting exposure. 
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o improvements in rail safety, such as better tank car design, and 

o operational changes in TIH fransport, including routing and timing of 
shipments and other security measures. 

Unintended consequences should be part ofthe assessment of policies that appear 
to optimize the safety ofthe parties and the public while minimizing costs. For 
example, attempts to intemalize the TIH extemality through higher rail 
fransportation prices could lead to the diversion of TIH fransport to tmcks and 
other modes that are actually less safe. 

To the extent practical, solutions should allow markets to allocate accountability 
equitably, effectively, and with incentives for all ofthe parties to invest in 
mitigation of consequences of accidents. 

The interests, financial and otherwise of all ofthe stakeholders and all elements of 
the supply chain — TIH chemical producers, railroads transporting TIH, 
producers of TIH tank cars, industrial consumers of TIH chemicals, and first-
responder institutions — in the management and financing of extemalities 
associated with TIH production, fransport, and use must be taken into account 
when safety policies are made. 

Regulatory authority should be as clear and concentrated as possible to simplify 
policy creation and enforcement. 

Participation by the govemment is particularly necessary for assessment and 
mitigation ofthe risk of terrorist attack, because the consequences of a well-
planned and executed attack, however improbable, could far exceed those of TIH 
accidents. The resulting financial burden would require a special role for 
govemment, because private insurance would be inadequate.'** 

'*' Mitigation ofthe terrorism threat has been discussed above in each ofthe relevant sections: rerouting 

shipments, avoiding large concentrations of people potentially exposed, investments in faster, technically 

trained and equipped response capability, and public training sufficient to save significani numbers of lives. 

While most of these steps are lo some degree cost-justified as protections ofthe public from accidental 

releases, for such steps to be sufficiently rigorous to prevent massive loss of life from a terrorist attack 

would require very large govemment and private investments, especially since one cannot know in advance 

what cities might be targeted. Using SIO million per life saved as a criterion, the analysis by Barrett shows 

that an effective degree of mitigation from a successful terror attack would be greater than this threshold. 

See Barrett, "Mathematical Modeling and Decision Analysis for Terrorism Defense." 
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Taking these principles into account, we recommend four approaches by which Congress 
and federal regulators should create incentives, funding, and mandates to address the TIH 
challenge: 

• intemahzing extemal costs, and creating a fund for claims; 

• improving supply chain operations; 

• enhancing emergency response; and 

• focusing regulatory authority. 

We discuss each in tum in the last part ofthis paper. 

I 

InternaUze External Costs and Create a Fund for Claims 

I A key obstacle to mmimizing the risks of TIH products is that tbe extemal costs of risk 
i are not included in the decision making process ofthe supply-chain participants. Since 

there are in many cases products or processes that can substitute for TIH materials, 
increasing the price of TIH products by incorporating the costs of risk should lead to less 
TIH usage. Thus, the first action recommended is that the supply chain participants 
should estimate the cost of risk and intemalize it into the price of TIH products.'*' 

For the reasons described in this paper, estimating the cost of risk is extremely 
challenging and potentially confroversial. Nevertheless, a first approximation ofthe cost 

: of risk aheady exists in the price of private insurance. Each supply-chain participant faces 
some exposure to an accidental or intentional release of TIH material. In order to protect 
themselves, the producers, fransporters, and users may seek insurance. The cost of such 
insurance is high, however, because ofthe limited pooling opportunity for this type of 
risk and the potential for substantial damage payouts,'^ 

' ' ' The recommendations in this section address the internalization of risks from an accidental release. A 

more complex analytical approach would be needed to assess the risks of a terrorist attack. 

''" Because the insurance is very costly, most participants self-insure for damages up to around S25 million 

and then buy high-deductible insurance coverage of approximately SI billion. Railroads report that TIH 

insurance with low deductibles is very costly, and protection is not available above Sl billion. Availability 

of coverage has decreased over the past few years, as has the number of insurance companies willing to 

cover freight rail. See Testimony of James Beardsley, Managing Director, National Rail Transportation 

Practice, Aon Risk Services, before U.S. House of Representatives Committee on Transportaiion and 
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A first step towards reflecting these costs would be to incorporate insurance costs for tbe 
entfre supply chain into the freight rates. However, this approach faces an institutional 
barrier, in that product-specific mstirance costs cannot be included in the Surface 
Transportation Board (STB) tests of rate reasonableness. The STB would need to modify 
its current mles to facilitate implementation ofthis concept. Internalizing the extemal 
cost of TIH risk via this insurance model would be a market-based but indirect approach. 

A more comprehensive approach would require calculation ofthe expected costs of risk 
per ton-mile of TIH moved, once all required operational improvements have been 
included. A potentially useful quantification methodology would center on an analysis of 
the probability of an accident resulting in a release, and the expected costs of such an 
incident. Establishing these parameters is challenging, because they are sensitive to a 
multitude of assumptions. 

The problem could be viewed as analogous to estimating the health effects of air 
pollution in the 1970s. Those analyses were not analytically elegant and were highly 
controversial, but establishment of at least a rough estimate was essential to 
understanding the magnitude ofthe extemal costs, mobilizing stakeholder interest in 
resolving the problem, and determining the allocation of resources. The same may be tme 
for TIH. Analysis could be sponsored by a federal agency such as the FRA or PHMSA; 
and sensitivity tests could be used to test assumptions and specify a range of 
reasonableness around the extemal costs. The results of such an analysis could be 
incorporated mto the cost of TIH fransportation by one ofthe means described above 
(insurance, rate calculations, etc.). 

Incorporation ofthe risk of TIH release into transportation costs might appropriately be 
accompanied by creation ofa liability fiind to pay claims in the event costs ofa release 
exceeded insurance coverage. Otherwise, a large accident, or multiple accidents, might 
bankmpt one or more supply chain participants. Following the Oil Spill Liability Tmst 
Fimd (OSLTF) model, a federally-sponsored TIH liabilit)' fund could create a pool of 
money for damage from releases beyond insurance coverage. The OSLTF funding 
mechanisms (the tax on oil, cost recovery from negligent parties, and the interest earned 
on the fund) could serve as a model. 

In confrast to the OSLTF, which is not a no-fault model, the desirability ofa no-fault 
insurance model for TIH should be evaluated, since the possibility and extent of damage 
may be affected by the actions of multiple players. From the design ofthe tank cars to 

Infrastmcture, Subcommittee on Railroads, "Current Isiiues in Rail Transportation of Hazardous Materials," 

June 13, 2006, p, 44, 
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their maintenance to the movement over the nation's rail system, the actions of each 
participant affect the overall integrity of the system. Attempts to assign fault for anything 
short of gross negligence could result in unproductive finger-pointing and litigation. In 
recent accidents, rail employee (human-factor) causes contributed to the accidental 
release of TIH, but often the railway may be sued even if fault apparently lies with the 
shipper's loading procedures, simply because the raifroad company's pockets may be 
seen as deeper than those of other participants in the supply chain. Raifroads are requfred 
to move TIH shipments under their common-carrier obligation and caimot decline to 
accept TIH risk. With all these factors in mind, the Price-Anderson Act, FDIC, and 
OSLTF models should be evaluated by policymakers to determine which elements of 
each model can be applied to the TIH supply chain to minimize risk. 

Another model that might help minimize use of chlorine gas in water freatment is the 
"sfranded asset recovery" model found in the electricity industry. Under this model, 
electric utilities were allowed to add a small surcharge to the electricity price they 
charged thefr customers to recapture the foregone value of assets sold below book value 
due to regulatory requirements. The same rationale could be used if water authorities, 
especially those in high-threat urban areas, arc required to eliminate the use of chlorine 
gas. They could be allowed to recapture costs to convert to a substimte technology 
through a small "product substitution fee" added to water users' bills.''' 

Anodier possible model to encourage substitution of safer products for TIH materials is 
cap-and-trade. This approach could be applied to TIH transportation by awarding a fixed 
number of TIH pennits for production, for use, and for transportation. Limitmg the total 
quantity of TIH produced, consumed, and fransported would create incentives for product 
substitution and relocation of production or use. Permits could be decreased over time to 
push for further replacement of TIH chemicals with less toxic altematives. Cap-and-frade 
has not been applied to analogous situations, so significant analysis would be necessary 
to decide at what point in the supply chain to award allowances, and also whether 
allowances should be grouped, or instead separated by TIH commodity. 

Whatever solution is ultimately created, intemalizing costs and creating a fiind for 
damages could lead to a price shock for TIH users, who have made investment and 
production decisions based on prices that did not include the extemal costs. Changing the 
economics in "mid-sfream" raises equity issues, especially for users who made long-term 
investments m fixed assets such as water treatment plants and complex chemical 

' " Some may challenge such an approach as heavy-handed, but there is ample precedent for such mandates 

that support the safely and welfare ofthe public, even in the realm of rail transportation: mandated positive 

train control and was largely unfunded by the govemment. 

67 



facilities. To address this issue, transitional phase-in could spread the extemal costs over 
a number of years. The fransition could be accelerated by government-offered low 
interest loans or tax advantages, which would be justified by the social welfare gains of 
reducing the volume of TIH usage. A recent precedent for similar govemment conversion 
subsidies is the federal govemment's funding of television converter boxes as a result of 
the mandated shift to digital broadcasting. Determination ofthe most effective approach 
should be made by the DOT and enacted into law by Congress. 

None of these policy options are, however, sufficient to compensate for the potential 
worst-case consequences ofa terrorist attack on a shipment of TIH through a highly 
populated area. For such a situation, the govemment's terrorism re-insurance system 
(TRIA, described above) is available. TRIA might also be extended to cover particularly 
damaging accidents, as well, since the consequences of accidents occurring at midday in 
a city might approach those ofa terror attack, lliis might mitigate some ofthe financial 
pressure on of intemalizing the risk of TIH accidents into product and shipping costs. 

These suggestions, targeted at mtemalizing the TIH extemality and creating a fund for 
TIH release-related damages, should yield three positive outcomes. The first is to reduce 
the volume of TIH materials used, through encouragement of product substitution and 
increasing the proximity of producers and users. Second, these options would enable 
compensation for TIH-related damage without bankmpting producers, transporters, or 
users. The third benefit is a fransition plan that would balance equity and speed. 

Improve Supply Chain Operations 

While intemalizing the TIH extemality will encourage product substitution and shorten 
transportation risk through production or usage relocation, TIH shipments will 
undoubtedly continue. Therefore efforts to improve the quality and reliability ofthe TIH 
supply chain must continue. This paper has described an array of industry initiatives 
aimed at improving safety and security of Till shipments. Many of these efforts are 
already in the design or implementation stage, such as tank car redesign and 
improvements in rail employee hours-of-service mles and better chain-of-custody 
procedures. When positive train control is implemented, it should also enhance the safety 
and security of TIH shipments. 

Routing TIH shipments to minimize risk is another operational action which is being 
undertaken. The supply chain participants consider routing in decisions on production, 
transportation, and sourcing. Recent rail regulations require railways to undertake more 
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formal assessment of routing options but, while there are some opportimities to improve 
safety, the tradeoffs are complex and do not yield simple solutions."^ As the rail industry 
learns to optimize the fradeoffs, the desirability of implementing event-related re-routing 
mles should also be explored. For example, federal regulations might be instituted to 
limit TIH shipments bom passing within a certain number of miles of an outdoor event 
where the expected attendance is above a certain threshold number. Such mles might 
substantially reduce the availability of atfractive targets for terrorists hoping to use TIH 
against crowds as a weapon of mass destmction, and also would limit the damage 
resulting from any accidental release, while keeping dismption ofthe TIH supply chain at 
more manageable levels. Any such limitations should be based on rigorous risk 
assessment that balances safety and security with the operational impact to the supply 
chain. 

Enhance Emergency Response and Public Information 

The extent of human injury and property damage fiom a TIH release is directly related to 
the effectiveness ofthe emergency response. Several factors limit the ability of ITH 
emergency responders to mitigate losses. First, immediate and accurate information about 
the specific product that has been released and the conditions and circumstances ofthe 
release are essential, because TIH products with different characteristics require different 
actions to mitigate damage. Confiision about what product was released has, in past 
accidents, resulted in injury to first responders and the public. Second, a release could 
take place anywhere along 140,000 miles of freight rail infrastructure, and thus any and 
all of approximately one million first responders must have at least a mdimentary 
understanding in dealing with a TIH release. Third, better and more quickly available 
meteorological information is needed to improve public protection and mitigation 
measures. 

The adoption of crisis management best practices into the emergency response process 
should provide first responders with better information for decision making, decreasing 
the risk of damage to themselves, the general populace, and property. Information is of 
limited value without local emergency response caf>abilities to take advantage of that 
information in order to contain released chemicals and protect residents. Therefore the 
challenge of TIH requires broad support for both the specific challenges and the more 
general emergency response infrastmcture. Ongoing and increased support for a robust 

"^ Glickman, Erkut, and Zschocke, "The cost and risk impacts of rerouting railroad shipments of hazardous 

materials." 
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emergency response infrastmcture capable of addressing diverse public health challenges 
is essential to minimizing the damages associated with the transportation of TIH. 

In addition to better fraining for first responders, public education will be needed on how 
to interpret and follow wamings and instmctions from emergency operation centers, such 
as the best direction to flee a release cloud, or when and how to seek shelter in place. 
Education will also need to be repeated from time to time as populations move and age. 

Rationalize Regulatory Framework 

A broad range of federal, state, and local regulatory agencies are involved in mle making 
and oversight that applies to TIH. As part ofthe U.S. Department of Transportation, the 
Pipeline and Hazardous Materials Safety Adminisfration (PHMSA) has broad 
responsibilities for hazardous materials regulation. The agency also provides grants to 
states to improve HAZMAT emergency response. Within PHMSA, the Office of 
HAZMAT Safety (OHM) oversees HAZMAT fransportation, by issuing regulations and 
performing inspections of shipper and carrier facilities. Also part ofthe DOT, the Federal 
Raifroad Admmisfration (FRA) regulates rail operations and supports rail safety 
research."' The FRA has more rail inspectors in the field than any other agency. 
However, the Homeland Secxu-ity Act of 2002 gave lead authority to the Department of 
Homeland Security (DHS) for "security activities in all modes of transportation"; within 
DHS, the Transportation Security Adminisfration (TSA) is designated as the "lead federal 
entity" in transportation security matters."" Memoranda of Understanding between DHS 
and DOT are supposed to coordinate the roles of TSA, PHMSA, and FRA in 
transportation security, so that TSA has the lead in developing national sfrategy for 
transportation security, PHMSA has the lead on pipelines and the responsibility for 
"promulgating and enforcing regulations and administering a national program uf safety, 
including security, in multimodal HAZMAT fransportation," and FRA has the lead on 
rail safety. However, significant potential for confusion or conflicting priorities remains. 

' " FRA, "Regulatory Overview: Safety Rulemaking. Reports, and Program Development," September 28, 

2007, <www.fra.dot.gov/downloads/Safety/regulaiory_overview.pdf>. 

'''* "Annex to the Memorandum Of Understanding between the Department of Homeland Secunty and the 

Department of Transportation Conceming TSA and PHMSA Cooperation on Pipeline and Hazardous 

Materials Transportation Security," 

<www.phmsa.dot.gov/staticfiles/PHMSA/DownloadableFiles/Annex%20to%20MOU%20between%20TS 

A-PHMSA.PDF>. 
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A key lesson from the experiences with envfronmental extemality was that concenfrating 
responsibility at a single federal agency, the EPA, was critical for addressing these 
confroversial issues successfully. In tbe case of TIH, multiple regulatory bodies provide 
unique and specialized capabilities, but whether it is desirable to concentrate more 
authority under one agency should be evaluated. It might well improve the focus on TIH 
priorities and make the regulatory process more efficient. PHMSA might be well-
positioned to take on the lead regulatory role for TIH, because the organization has a 
deep technical foundation in TIH and other hazardous materials. It also has a view ofthe 
entire supply chain, unlike other agencies such as the FRA that are more centered on one 
aspect ofthe overall TIH safety and security issue. However, these advantages would 
have to be weighed against PHMSA's lesser knowledge of railroad operations. 

Achieving consensus on regulatory rationalization is likely to be difficult, as each 
regulatory agency has its ovm constituents and may be reluctant to relinquish 
responsibilities and power. The recommended action in this area is, therefore, that the 
Secretary of Transportation, in consultation with the DHS and the EPA, should assess the 
specific regulatory items that should be centralized and analyze which organization 
would provide the best umbrella. An optimal outcome would be a TIH regulatory body 
with a critical mass of technical skill and political stature to convene interested parties, 
make difficult decisions, and create a unified course of action. Even before this happens, 
however, the odier recommendations made in this paper can proceed. 

Conclusions and next steps 

To achieve the goals outlined in these four broad areas for addressing the TIH rail 
transportation risk, four concrete next steps should be taken. 

Ffrst, we recommend that the Secretary of Transportation, in collaboration with DHS and 
other relevant federal agencies, should convene a discussion among representatives ofthe 
affected parties to seek consensus on the principles to apply to policy development 
conceming safety and security of shipment of TIH chemicals. The most important issue is 
designing a claims fimd, deciding how such a fimd should be financed, and for what 
purposes its assets should be expended. 

Second, this discussion should also seek a consensus on schedules and economic costs of 
initiatives ranging establishment ofa liability or claims fund to encouragement of product 
substitution. The programs are proceeding and the technologies need to be encouraged. 
The more difficult issues involve timing for these efforts. What are realistic completion 
dates and priorities for deployment or adoption? How quickly should the old systems be 
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phased out? These questions require the collaboration ofthe private sector with 
govemment, and involve difficult economic and risk tradeoffs. 

Third, to address regulatory rationalization, the Secretary of Transportation should 
evaluate whether PHMSA, FRA, or another agency is best suited to take the lead in 
working with other agencies on redefining the roles of federal regulatory bodies to deal 
more effectively and efficiently with problems raised by TIH safety and security 
externalities. 

Fourth, the Surface Transportation Board should examine how the common carriage 
obligations ofthe railroads and their rate regulation might be modified to include all the 
extemal risks as well as operating costs for incorporation in rate regulation for rail 
transport of TIH cargoes. 

Finally, we recommend that the Department of Homeland Security, in collaboration with 
the Department of Transportation and other appropriate federal and state agencies initiate 
a focused study of specific security issues including: timing and routing of TIH 
shipments, preparedness of emergency management organizations and first responders, 
public education, and the role of intelligence and policy agencies and their sharing of 
information with private actors in the TIH supply chain. 

There are many issues to address and challenges to overcome in addressing TIH 
fransportation. A comprehensive supply-chain view ofthe safety and security extemality 
of TIH rail transportation should make it possible to make significant progress in 
substantially reducing the risk of harmfiil TIH release. 
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Glossary 

AAR 

ACC 

AFG 

BNSF 

BOE 

CHEMTREC 

CP 

CPR 

CSX 

DHS 

DOT 

EAS 

EMS 

EPA 

FAST3D-CT 

FDIC 

FRA 

GATX 

HAZMAT 

HEMP 

ICC 

1ST 

LEPC 

NFPA 

NGRTC 

Association of American Railroads 

American Chemistry Council 

Assistance to Firefighters Grant 

Burlington Northem and Santa Fe Railway 

Bureau of Explosives 

Chemical Transportation Emergency Center 

Canadian Pacific Railway 

Conditional Probability of Release 

major cast coast railroad [Not an acronym] 

Department of Homeland Security 

Department of Transportation 

Emergency Alert System 

Emergency Medical Services 

Environmental Protection Agency 

Three-dimensional computational fluid dynamics model for contaminant transportation 

Federal Deposit Insurance Corporation 

Federal Railroad Administration 

Formerly General American Transportaiion Company (Note: No longer its name) 

Hazardous Materials 

Hazardous Matenals Emergency Preparedness Grant 

Interstate Commerce Commission 

Inherently Safer Technologies 

Local Emergency Planning Committee 

National Fire Protection Association 

Next Generation Rail Tank Car Project 
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iNOx 

NRC 

NS 

•NTSB 

O-D 

OHM 

ONR 

OSLTF (or OSL­
TF) 

PHMSA 

PHMSA-RSPA 

jPTC 

R&D 

R/VC 

RAR 

RFIT 

SAC 

SAFETEA-LU 

SARA 

SEPC 

S02 
1 

:STB 

TCC 

THREAT 

TIH 

TRANSCAER 

TRB 

Nitrous Oxide 

JNational Response Center or National Research Council 

Norfolk Southern Railway 
t 
INational Transportation Safety Board 

lOrigm-Destination 

Office of HAZMAT Safety 

Office of Naval Research 

Oil Spill Liabilit)' Trust Fund 

Pipeline and Hazardous Materials Safety Administration 1 

Pipeline and Hazardous Materials Safety Administration, Research and Special | 
Programs Administration 

Positive Train Control 

Research and Development 1 

Revenue to Variable Cost 1 

Railroad Accident Report (this acronym not used in the paper] 1 

Radio Frequency Identification Tag 1 

Stand Alone Cost | 

Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users 

Superfund Amendment and Reauthorization Act of 1986 j 

Slate Emergency Planning Committee 1 

Sulfur Dioxide 1 

Surface Transportation Board 1 

Tank Car Committee 1 

Tool for HAZMAT Rerouting Evaluation and Alternative Transportation 1 

Toxic Inhalation Hazards 1 

Transportation Community Awareness and Emergency Response 1 

Transportation Research Board 1 
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TRIA 

TSA 

TTC 

UP 

URCS 

Terrorism Risk Insurance Act of 2002 

Transportation Security Administration 

Transportation Technology Center 

Union Pacific Railroad 

Uniform Rail Costing System 

1 
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STB Finance Docket No. 35504 

UNION PACIFIC R.R. - PETITION FOR DECLARATORY ORDER 

OPENING EVIDENCE AND ARGUMENT 
OF 

NORFOLK SOUTHERN RAILWAY COMPANY 
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THE NEW 
ATLANTIS 

A JamsALor TEomoLOCV & SOOITY 

The Future of Chemical Weapons 
Jonathan B. Tucker 

I n recent years, the nuclear ambitions of Iran and North Korea, and lin­
gering fears of biotcrrorism in the wake ofthe 2001 anthrax letter attacks, 
have overshadowed concerns that rogue states and terrorist organiza­
tions could acquire and use chemical weapons (CW). Whereas biological 
warfare agents are living microorganisms that cause deadly infectious 
disea.scs such as anthrax, smallpox, and plague, chemical warfare agents 
are manmade toxic chemicals such as chlorine, phosgene, and sarin nerve 
gas. Today the CW threat has all but disappeared from the radar screen 
of senior U.S. government policymakers, the news media, and the general 
public. In 2008, for example, the bipartisan Commission on the Prevention 
of Weapons of Mass Destruction Proliferation and Terrorism, chaired by 
former Senators Bob Graham (D.-Fla,) and Jim Talent (R.-Mo.), excluded 
any discussion of chemical weapons from its report, H^orld at Risk. The 
rationale for this omission was that an incident of chemical terrorism 
would resemble a hazardous-materi<ils accident and would be far less ron-
sequential than either a nuclear or biological attack. In November 2009, 
the Obama administration issued a new National Strategy for Countering 
Biological Threats but made no mention of chemical weapons. 

The current sense of complacency about the CW threat is partly the 
result of several positive developments, including the demise of the Soviet 
Union, which possessed the world's most threatening cheinical arsenal, and 
the entry into force in April 19.97 ofthe Cheinical Weapons Convention 
(CWC), an international treaty banning the development, production, trans­
fer, and use of chemical arms, to which all but a handful of countries adhere. 
Nevertheless, there are real grounds for concern about a future resurgence 
of the CW threat. A confluence of military, economic, and technological 
trends—the changing nature of warfare in the twenty-finst century, the glo­
balization ofthe cheinical industry, and the advent of destabilizing chemical 
technologies—have begun to erode the normative bulwark of the CWC and 
could result in the emergence of new chemical threats from both state and 
siib-siate actors. To prevent these potential risks from materializing, much 
needs to be done at boili the national and tlie international leveLs. 

Jonathan B. Tucker is a setiior fellow specializing m chemical and biological -veapom 
issues in ilu Washington, D.C office of the James Martin Center for \onproltferatton 
Studies ofthe Monterey Institute of International Studies His most recent book is War of 
Nerves: Chemical Warfare from World War I co Al-Qaeda (Pantheon Books, 3006). 
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A Brief History of Chemical Warfare 
Chemical weapons were first used on a large scale during World War I. In 
late 1914, the military imperative of breaking out ofthe bloody stalemate 
of trench warfare led the Prussian chemist Fritz Haber to propose releas­
ing clouds of chlorine gas from pressurized cylinders in order to drive the 
enemy from his trenches. Once Germany broke the taboo against poison 
warfare at Ypres in April 1915, all ofthe other major combatants followed 
suit. By the end ofthe war, attacks with chlorine, phosgene, mustard gas, 
and other toxic agents had inflicted roughly one million casualties, about 
90,000 of them fatal. 

Despite the negotiation in 1925 ofthe Geneva Protocol banning the 
battlefield use of chemical weapons, their development continued during 
the inter-war period. In 1936, Gerhard Schrader, a German industrial 
chemist developing pesticides at the I. G. Farben company, accidentally 
di.scovered a new family of supertoxic poisons that attack the nervous .sys­
tem, causing convulsions and death by respiratory paralysis. The German 
Army subsequently developed these compounds into what became 
known as the G-series nerve agents, including tabun, sarin, and soman. 
Fortunately, Hitler never made use of these secret weapons during World 
War II, in part because German intelligence concluded—incorrectly— 
that the Allies had discovered them independently. In the early 1950s, 
industrial chemists at Imperial Chemical Industries in Britain developed 
a new pesticide called Amiton that soon proved too toxic for agricultural 
use and was pulled from the market. But Amiton was transferred to the 
British chemical warfare establishment at Porton Down and became the 
first of the V-series nerve agents, which readily penetrate the skin and are 
lethal in minute quantities: a drop of VX weighing 10 milligrams can kill 
a grown man in minutes. During the Cold War, the United States and the 
Soviet Union produced and stockpiled tens of thousands of tons of nerve 
agents in a shadowy chemical arms race that paralleled the more visible 
nuclear competition. 

Chemical weapons also proliferated to several countries in the devel­
oping world and were used on the battlefield in the Yemen Civil War 
(1963-67) and the Iran-Iraq War (1980-88). During the latter conflict, 
Saddam Hussein first ordered the use of mustard gas in 1983 to counter 
Iran's numerical superiority and "human-wave" infantry tactics, which 
were overwhelming Iraqi positions. When his chemical attacks did not 
provoke international condemnation, Saddam became emboldened and 
initiated the use of nerve agents in March 1984 during the battle of 
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Majnoon Island, The Iranian forces were vulnerable to chemical attack 
because the Basij militia had no gas masks and the Revolutionary Guards 
refused to shave their beards, preventing their masks from achieving an 
airtight seal. Towards the end of the war, Saddam Hussein used chemical 
weapons as an instrument of terror against the restive Kurdish population 
in northern Iraq. In a notorious attack on March 16-17, 1988, the Iraqi 
Air Force dropped bombs containing mustard gas and nerve agents on 
the Kurdish town of Ilalabja, killing an estimated 5,000 civilians, many 
of them women and children. Terrorist groups such as Aum Shinrikyo in 
Japan and al-Qaeda in Afghanistan have also attempted to acquire and use 
chemical weapons, so far with limited success. 

Some analysts have questioned whether chemical arms meet the crite­
ria ofa "weapon of mass destruction" because large quantities of an agent 
like sarin would be required to cause thousands of casualties in an outdoor 
attack. But if the threat posed by a weapon is thought of as the product 
of the likelihood of its use and the scale of the potential consequences, 
then chemical weapons must be taken seriously. Not only are the materi­
als, equipment, and know-how for CW agent production more accessible 
to states and terrorist organizations than those for nuclear or biological 
weapons, but under the right atmospheric and weather conditions, toxic 
chemicals can have devastating effects on unprotected troops or civilians. 

CW Proliferation Today 

Like a chiaro.<tcuro painting by Rembrandt, the current status of CW pro­
liferation is a mixture of light and shadow. On the bright side, the effective 
implementation ofthe Chemical Weapons Convention since its entry into 
force in 1997 has reduced the number of countries that pos.sess chemical 
weapons from nearly twenty during the 1980s to a half-dozen today. To 
date 188 states, accounting for about 98 percent of the world's population 
and landmass, as well as 98 percent ofthe global chemical industry, have 
.signed and ratified the CWC. This number is remarkable when one con­
siders that the treaty has only been in force fbr a dozen years. Much ofthe 
credit for this achievement goes to the CWC's international secretariat, 
the Organization for the Prohibition of Chemical Weapons (OPCW) in 
The Hague, wliich lias actively recruited new members. 

The basic prohibitions of the CWC are comprehensive in that they 
ban tlie development, production, possession, transfer, and use o? all toxic 
chemicals except for peaceful purposes and the preparation of defenses 
against chemical attack. This approach, known as the "general purpose 
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criterion," ensures that the treaty cannot be overtaken by technological 
change: as soon as a novel CW agent is developed, it automatically falls 
under the purview of the CWC. For practical reasons, however, the treaty's 
stringent verification regime does not cover the entire universe of toxic 
chemicals, which is vast and continually expanding. Instead, verification 
is based on the finite set of chemical agents and precursors (key ingredi­
ents) that have been developed or used ui the past for warfare purposes. 
These compounds are listed on three "schedules" in an annex to the treaty. 
Schedule l comprises known CW agents and their immediate precursors 
that have no utility for peaceful purposes, while Schedules 2 and 3 contain 
"dual-use" chemicals that can be diverted for CW agent production but 
al.so have legitimate industrial applications in small and large quantities, 
respectively. Together with quantitative production thresholds, the three 
Schedules serve as the basis for determining which chemical industry 
facilities in CWC member countries must be declared and opened up for 
routine visits by OPCW international inspection teams. 

The CWC also requires the declaration of exi.sting chemical weapons 
stockpiles and their destruction under strict international monitoring, as 
well as the dismantling or conversion to peaceful purposes of former CW 
production facilities. Seven parties to the treaty—Albania, India, Iraq, 
Libya, Russia, South Korea, and the United States—have declared chemi­
cal weapons stockpiles and proceeded to destroy them under international 
supervision. Three of the declared CW possessor states have already 
completed the destruction of their stockpiles: Albania in July 2007, South 
Korea in October 2008, and India in March 2009. Libya pledged to finish 
the job by December 31, 2010 but has encountered technical difficulties 
and was recently granted an exten.sion until May 15, 2011, while Iraq has 
a small legacy stockpile of about 500 chemical munitions that it has yet to 
destroy. As of December 2009, about 56 percent ofthe world's declared 
total of 71,194 tonnes {metric tons) of CW agents had been verifiably 
eliminated. 

The major problem facing the chemical disarmament prc)ces.s is that 
the United States and Russia, the world's two largest possessors of chemi­
cal weapon.s, are behind schedule in eliminating their vast toxic arsenals 
left over from tlie Cold War. As of December 2009, the United States had 
destroyed 66 percent ofits stockpile while Ru.ssia had reached the 45 per­
cent mark. At the current rate of destruction, the United States will have 
destroyed only 90 percent ofits stockpile by the extended CWC deadline 
of April 29, 2012, and it is not expected to finish the job until 2021. Russia 
is also unlikely to meet the 2012 destruction deadline. Because the CWC 
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has no provision for further extensions, the expected failure by the two 
largest CW possessors to eliminate their stockpiles on schedule could 
undermine the credibility of the chemical disarmament regime. Even so, 
Washington and Moscow remain committed to the goals ofthe CWC and 
have reafTirmed their intention to complete the task as soon as possible. 

As membership in the CWC approaches universality, chemical weap­
ons have lost any residual political legitimacy, even for purposes of retalia­
tion or deterrence. Yet despite this new international norm, several coun­
tries continue secretly to possess chemical weapons and to upgrade their 
capabilities. At present, only eight states remain outside the CWC. Angola, 
Egypt, North Korea, Somalia, and Syria have neither signed nor acceded 
to the treaty; Israel and Burma (Myanmar) have signed but not ratified; 
and Taiwan would like to join but cannot because since 1971 it has not 
been a member of the United Nations. Four of the hold-out countries— 
Egypt, Israel, Syria, and North Korea—have been named in public sources 
as likely possessors of chemical weapons. In addition, the US. State 
Department's 2005 unclassified report on compliance with arms control 
agreements (the most recent available) publicly accused three CWC mem­
ber states—China, Iran, and Russia—of violating their treaty obligations 
by retaining undeclared CW development or production facilities. 

In order to address such allegations of noncompliance, the negotiators 
of the CWC built into the verification regime the option for any mem­
ber state to request the OPCW inspectorate to conduct a short-notice 
challenge inspection of any suspect facihty, declared or undeclared, that 
is located on the territory of another member state. This measure was 
intended as a "safety net" to capture clandestine chemical weapons devel­
opment, production, or storage facilities that countries have deliberately 
not declared and hence are not subject to routine international inspection. 
Unfortunately, despite festering allegations of noncompliance, no state 
party to the CWC has yet requested a challenge inspection in the dozen 
years since the treaty entered into force. One reason for this inaction i.s 
that the CWC negotiators set a high bar for launching a challenge inspec­
tion by requiring the requesting state to provide evidence of a treaty 
violation. Not only is it politically risky for one member state to directly 
accuse another of cheating, possibly provoking a retaliatory challenge, 
but the failure of a challenge inspection to find "smoking-gun" evidence 
to substantiate the charge could end up letting the accu.sed party off the 
hook, even if it is actually guilty. 

The longer the CWC challenge inspection mechanism remains unu,sed, 
however, the less it retains the power to deter violations. Accordingly, it 
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would be desirable to lower the political threshold for launching a chal­
lenge inspection by using this measure to clarify ambiguities and con­
cerns about compliance, such as whether or not a particular facility shoidd 
have been declared, rather than attempting to catch a violator red-handed. 
Exerci-sing the challenge-inspection option for clarification purposes 
would help to restore its credibility and aLso make it possible to work out 
the kinks in the process so that it does not have to be used for the first 
time in response to a crisi.s. 

After most ofthe world's declared chemical weapons have been elimi­
nated by the 2012 deadline, the primary focus of CWC implementation 
will shift from disarmament to nonproliferation, or efforts to ensure that 
chemical activities are conducted for non-prohibited purpcses only. A key 
element of this task, as British CW analyst Julian Perry Robinson has 
pointed out, is "protecting against the malign exploitation of dual-use 
chemistry," meaning chemical materials, production equipment, and tech­
nologies that have both peaceful and military applications. Unfortunately, 
the CWC contains some major gaps with respect to verifying the non-
production of chemical weapons at dual-use industry facilities. 

First, because the three Schedules were compiled during the CWC 
negotiations in the 1980s and early 1990s and have not been updated 
since, they do not uicludc a number of CW agents and precursors of more 
recent vintage. As a result, although the general purpose criterion bans 
the development or production of any chemical agent or precursor for 
hostile purposes, facilities that manufacture toxic chemicals not listed on 
the Schedules are exempt from routine inspection. The CWC does include 
an expedited procedure for updating the Schedules so that the verification 
system can keep pace with technological change, but member states have 
so far hesitated to use it. One reason for their reluctance is that adding new 
CW agents and their precursors to the Schedules would disclose sensitive 
information, such as the molecular structures of these compounds, that 
proliferators and terrorists could exploit. 

Because facilities that produce unlisted CW agents and precur.sors are 
not subject to routine verification under the CWC, the only way to pursue 
suspected violations involving such chemicals is by requesting a challenge 
inspection, which has not occurred for the reasons noted above. Thus, 
to prevent would-be cheaters from circumventing the treaty and under­
mining its effectivenes.s, the member states must either find the political 
will to employ the chal]enge-in.spection mechani.sm to pursue cases of 
alleged noncompliance or develop alternative ways of enforcing the gen­
eral purpose criterion at the national and international levels. 
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States of CW Proliferation Concem 
Although uncla.ssified information on states of CW proliferation concern 
is hard to come by, U.S, government reports and other public sources have 
identified a number of suspects. Even as Russia destroys the vast stockpile 
of chemical weapons it inherited from the Soviet Union, concerns linger 
about Moscow's compliance with the CWC. According to Russian mili­
tary chemists who defected to the West, from the 1970s through the early 
1990s the Soviet Union and then Russia ran a top-secret program called 
Foliant that successfully developed a new generation of nerve agents 
known as novichoks, after the Russian word fbr "newcomer." Reportedly, 
these compounds are more deadly and re.sistant to treatment than either 
the G-series or tlie V-series nerve agents. Dr. Vii Mirzayanov, a former 
Soviet military chemist who worked on the Foliant program, wrote in 
the Summer 2009 issue of the journal CBRNe World, 'Agent 230 [[a novi-
chok]], which was adopted as a chemical weapon by the Russian Army, 
is 5-8 times more poisonous than VX gas. It is impossible to cure people 
who are exposed to it." 

Some of the novichoks consist ofa "binary" formulation of two precur­
sor chemicals, which would be stored in separate compartments inside a 
bomb or shell. After the munition was fired and en route to the target, the 
two precursors would be allowed to mix together and react to form the 
lethal agent, which would then be released on impact. (The United States, 
it should be noted, produced a binary .sarin artillery shell from 1987 to 
1990, before the CWC was concluded.) According to Mirzayanov, the 
novichok binary precursors were designed to lack the telltale molecular 
"signatures" of nerve agent.s, such as a carbon-phoisphorus bond. Because 
of their relatively low toxicity, these chemicals could be manufactured in 
ordinary pesticide plants, making it hard for OPCW inspectors to detect 
them even during a CWC challenge inspection. The State Department 
cited these allegations in its 2001 arms control compliance report: 

since 1992, Rus.si-iin scieuci.sts familiar with Mo.scow's cbeniical warfare 
development program have been publicizing infonnation on a new 
genL'ralioTi of agents, .sometimes referred to a.s "Novichoks," These .sci­
entists report that these compound.s. some of which are binary agents, 
were designed to circumvent the Chemical Weapon.s Convention and 
lo defeat Western detection and protection measures. Furthermore, 
it is believed thai their production can be hidden within commercial 
chemical plants. There is concern that the technology to produce these 
compounds might be acquired by other countnes. 
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Whether the Soviet Union or Russia ever produced and stockpiled the 
novichok agents in significant quantities is unknown, at least from open 
sources. Meanwhile, technical information about these deadly compounds 
has gradually leaked into the public domain through the publication 
of unclassified books and reports, raising concern that the knowledge 
to produce them could spread to rogue states and terrorist organiza­
tions. Because no effective antidotes against the novichoks are available, 
however, synthesizing and handling even small quantities of these agents 
would be exceedingly dangerous. 

Outside Russia, chemical weapons proliferation today is concentrated 
in two regions of persistent conflict and crisis, East Asia and the Middle 
East. According to the State Department's 2005 arms control compliance 
report, "China continues to conduct CW research and development that 
has applications for either defensive or offensive purposes. China also has 
the capability to quickly mobilize its chemical industry to produce a wide 
variety of chemical agents." North Korea, for its part, has not signed the 
CWC and shows little interest in doing so. According to unclassified esti­
mates by the South Korean government, Pyongyang has a chemical weap­
ons stockpile of between 2,500 and 5,000 tonnes of mustard, phosgene, 
sarin, and V-series nerve agents. In addition, the North Korean army 
has deployed thousands of chemical-capable artillery pieces and multiple 
rocket launchers within range of Seoul, which would be devastated if war 
were to break out on the Korean Peninsula. Another Asian country that 
may possess an offensive CW capability is Burma (Myanmar). The human 
rights group Christian Solidarity Worldwide alleged in 2005 that the 
Burmese government was using chemical weapons against rebel fighters 
from the Karen ethnic minority, although these charges have not been 
corroborated. 

In the Middle East, Syria reportedly has an advanced chemical arse­
nal, including large stockpiles of sarin and VX. It has also acquired hun­
dreds of Scud-type ballistic missiles that could deliver cheinical warheads 
against Israeli population centers. According to published assessments, 
this capability serves as a relatively inexpensive "poor man's atom bomb" 
that provides a partial counterweight to Israel's undeclared but widely 
acknowledged nuclear deterrent force. Beyond this strategic role, Syria 
might conceivably use chemical weapons to bolster its conventional mili­
tary operations in the event ofa war with Israel over the Golan Heights. 
Given the shortcomings of the Syrian army in past engagements with the 
Israel Defen.se Forces in 1967, 1973, and 1982, a CW capability might 
provide Syria with a greater range of tactical options. 
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Iran (unlike Syria) is a party to the CWC, but the U.S. government 
believes that it is secretly violating its treaty commitments. In early 2008, 
then-Director of National Intelligence,!. Michael McConnell stated in con­
gressional testimony that Tehran "maintains dual-use facilities intended to 
produce CW agent in times of need and conducts research that may have 
offensive applications. We assess Iran maintains a capability to weaponize 
CW agents in a variety of delivery systems." This testimony suggests that 
Iran may have eliminated its active CW stockpile (first acquired during the 
Iran-Iraq War) and switched to a "mobilization" strategy in which it would 
rapidly produce chemical weapons in the early stages of a crisis or war, 

Egypt also appears to have a CW capability, although details are 
sketchy from public sources. The country employed chemical weapons 
in the 1960s during its military intervention in Yemen, and it later built 
an indigenous nerve-agent production capability at the Abu-Zaabal 
Company for Pest Control Materials and Chemicals near Cairo. Egypt 
also transferred chemical weapons and related technology to Syria in 
1973 and Iraq in the 1980s. Although Egypt has so far refused to join the 
CWC in order to retain some pohtical leverage vis-i-vis Israel's nuclear 
weapons capability, the Egyptian CW program appears inacti%'e and may 
simply consist of a legacy stockpile. 

Little public information is available about Israel's CW capabilities. 
Tel Aviv signed the CWC in January 1993, committing politically to abide 
by the basic aims ofthe treaty, but the Israeli parliament decided in 1997 
not to ratify until all of Israel's Arab neighbors agree to follow suit. The 
top-secret Israel Institute for Biological Research near the town of Ness 
Ziona is known to conduct research and development on chemical defens­
es, but some suspect that it does offensive work as well. In addition, there 
have long been unsubstantiated rumors about an Israeli chemical weap­
ons stockpile in the Negev Desert. Despite tlie potential harm to Israel's 
chemical industry from CWC-mandated restrictions on trade in Schedule 
2 chemicals with countries that refuse to join the treaty, security rather 
than economic concerns have dominated the Israeli debate over ratifica­
tion. Military analysts such as Gerald M. Steinberg of Bar-Ilan University 
ha •̂e argued tlicit the tacit threat of Israeli nuclear retaliation in response 
to a Syrian or Iranian chemical attack would not be credible bec-ause of 
its lack of proportionality, while relying exclusively on retaliation with 
conventional weapon.s would not provide a sufficient deterrent. According 
to Steinberg, by remaining outside the CWC, Israel creates uncertainly in 
the minds of potential military adversaries that it may have the capability 
to retaliate in kind to a chemical attack, thereby bolstering deterrence. 
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A major stumbling block to chemical disarmament in the Middle East 
has been the political and strategic hnkage that exists between chemical 
and nuclear arms. Although neither Egypt nor Syria admit possessing 
chemical weapons, both countries have refused lo join the CWC until 
Israel openly acknowledges its undeclared nuclear arsenal and accedes to 
the Nuclear Nonprohferation Treaty as a non-nuclear-weapons state. The 
current deadlock over chemical disarmament in the Middle East is likely 
to persist unless and until the peace process eases regional tensions and 
addresses the core security needs on both sides of the Arab-Israeli divide. 

The regional picture is not entirely bleak, however. Over the past 
decade, several Arab countries have broken with the hard-line states hy 
signing and ratifying the CWC. A particularly encouraging develop­
ment was the rollback of Libya's CW program in 2004, Libyan leader 
Muammar Khaddafi, seeking to rejoin the international community after 
decades of diplomatic isolation and harsh economic sanctions, agreed to 
renounce his country's nuclear and chemical weapons programs, includ­
ing a stockpile of more than 24 tonnes of mustard gas. After acceding 
to the CWC, Tripoli declared a former CW production plant that had 
been concealed inside a pharmaceutical factory at a site called Rabta, and 
proposed to convert the facility to the peaceful production of drugs and 
vaccines fbr the African market. Since Libya's accession to the CWC, Iraq 
and I^banon have also joined the treaty, leaving Egypt and Syria as the 
last remaining holdouts in the Arab world. 

This brief survey makes clear that despite significant progress toward 
global chemical disarmament since the entry into force of the CWC in 
1997, the complete abolition ofthis category of armament remains a dis­
tant goal. Today about a half-dozen countries, both inside and outside the 
treaty regime, continue to possess chemical weapons. Even so, the nature 
of the problem has changed. "Vertical" proliferation, or the acquisition of 
larger stockpiles and more advanced agents and delivery systems by exist­
ing CW possessors, has essentially replaced the earlier process of "hori­
zontal" proliferation, or tlie spread of chemical arms to additional states. 

The Changing Nature of Warfare 

T h e nature of warfare in the twenty-first century is changing. Traditional 
set-piece battles between regular armies, as occurred during the 1991 
Persian Gulf War and to a lesser extent in the 2003 Iraq War, are becoming 
increasingly rare. Instead, most military conflicts in the world today are 
civil wars, insurgencies, counterinsurgency campaigns, and low-intensity 
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"operations other than war," such as U.N. peacekeeping and counterterror-
ism. This trend, combined with the ongoing implementation of the CWC 
and the political dele^timation of chemical warfare, make it unlikely that 
the large-scale battlefield use of chemical weapons will recur in the future. 
Nevertheless, much as "military necessity" {Kriegsrcison) drove the resort to 
chemical weapons in World War I and the Iran-Iraq War, the new forms 
of conflict could create incentives to employ such arms. For example, 
insurgent groups may view poison gas as a means of asymmetric warfare 
against domestic or foreign armies that have vastly superior conventional 
military capabilities. Conversely, government forces might employ chemi­
cal weapons against rebel fighters and civihans in entrenched separatist 
enclaves, perhaps in a covert manner that makes such attacks difficult to 
confirm or attribute. Finally, because ethnic and communal wars feed on 
deep hatreds and are often fought in a savage manner with little regard 
for the laws of armed conflict, they could well out,strip the normative and 
legal restraints against the use of chemical arms. 

Three examples of "improvised" chemical warfare in the recent past 
may be harbingers ofthe future. In June 1990, the Sri Lankan rebel group 
known as the Tamil Tigers fought a battle with the Sn Lankan Armed 
Forces (SLAF) near the town of Kiran on the island's east coast. Running 
low on conventional munitions, the Tigers seized cylinders of pressurized 
chlorine from a paper mill and released the gas upwind of a fort con­
trolled by the SLAF. The toxic cloud injured more than sixty Sri Lankan 
government soldiers, enabling the rebels to overrun the fort. At the same 
time, some of the toxic gas drifted back into Tamil territory, angering the 
Tigers' constituency. In this case, the Tigers' use of a chemical weapon 
was opportunistic in that the chlorine was readily available and satisfied 
an urgent mihtary need As terrorism analyst John Parachini has noted, 
however, the rebels did not make further use of chemical weapons because 
they feared a loss of support from the local population and the Tamil dias­
pora, who were essential to the group's fundraising. 

A second example of improvised chemical warfare occurred during the 
war in the former Yugoslavia between Serbia and Croatia (1991-1995), On 
six occasions from 1993 to 1995, Serbian forces u.sed rockets, bomb.s, artil­
lery, machine-gun tracers, and mortars to attack the Petrochetnia chemi­
cal plant, one of Europe's largest fertilizer producer!}, which is located 
less than a kilometer from the Croatian town of Kutina. Becau.se the 
Petrochcmia facility stored a variety of toxic substances, including anhy­
drous ammonia, sulfuric acid, and formaldehyde, the Croatian Ministry 
of Defisnse deployed special hazardous-materials response units and a 
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network of mobile and tower-based chemical sensors connected to a com­
puter with a predictive dispersion model to prevent and mitigate hazards 
to the civilian population. Serbian forces also attacked a Croatian chemical 
plant thirty kilometers from the town of Jovan, resulting in the release 
of 72 tons of anhydrous ammonia. Fortunately, local publicKsafety officers 
had time to evacuate the town's 32,000 residents. In a third incident, the 
Serbians fired mortars at the Herbos pesticide plant in the industrial cen­
ter of Sisak but did not hit critical prcKess-control or chemical storage 
area.s. Although none of the Serbian attacks on Croatian chemical facili­
ties resulted in a major threat to public health, subsequent U.S. computer 
modeling determined that if existing chemical storage containers had 
been breached, lethal concentrations of toxic materials would probably 
have spread over a wide area. Future conflicts may well involve deliberate 
attacks on chemical plants with the intent of harming civilian population.s, 
a tactic that Theodore Karasik of the RAND Corporation has called toxic 
warfare without weapons. 

The most recent example of improvised chemical attacks took place in 
Iraq during the first half of 2007, when Sunni insurgents affiliated with 
the group Al-Qaeda in Iraq (AQI) decided to augment their vehicle-borne 
improvised explosive devices (lEDs) with chlorine, which is widely used 
in Iraq for water purification. On January 28,2007, an AQI suicide bomber 
in the town of Ramadi detonated a truck laden with explosives and a tank 
of liquid chlorine. The blast killed sixteen people outright and also vapor­
ized the chlorine, producing a cloud of noxious gas that caused vomiting 
and breathing problems in dozens of Iraqi civilians downwind and terror­
ized the community. Over the next six months, AQI operatives detonated 
several more truck bombs incorporating containers of liquid chlorine. 
Because the explosions burned much of the agent rather than dispersing 
it, the chlorine gas was not concentrated enough to cause many deaths. In 
an effort to enhance the toxic efiects ofthe bombs, the insurgents experi­
mented with different proportions of chlorine and explosive before finally 
abandoning the effort in June 2007. Although attacks with chemical lEDs 
have not recurred since, their repeated use in Iraq may have crossed a psy­
chological threshold that could make a return to sucli tactics more likely. 

Changing Proliferation Djmamics 

T h e chemical weapons threat is linked not only to changes in the 
international security environment but also to the process of economic 
globalization. Many developing countries have acquired the capability to 
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manufacture their own fertilizers and pesticides, and multinational com­
panies are building sophisticated multipurpose cheinical plants in parts of 
the world where labor costs are low and environmental regulations are 
less stringent. At the same time, the burgeoning global trade in chemicals 
has reduced the effectiveness of traditional nonproliferation tools such as 
export controls. Forty-one industrialized countries (including the United 
States) participate in an informal forum called the Australia Group, in 
which they harmonize their national controls on exports of dual-use 
chemicals and equipment that can be used to produce CW agent.s. Yet 
companies from countries outside the Australia Group, such as China, 
India, and Russia, still sell controlled items to Iran and other states of 
proliferation concern. Corrupt middlemen have also been implicated in 
the illicit trafficking of CW precursors, including Frans van Anraat, a 
Dutch businessman; Q. C. Chen, a Chinese national; and Nahum Manbar, 
an Israeli citizen. Although governments are rarely complicit in illicit 
sales, they are often lax in enforcing national export controls. 

Other CW proliferation trends are also worrisome. Several coun­
tries that possess chemical weapons programs have tried to become 
self-sufficient in the production of key precursor chemicals in order to 
reduce their dependence on foreign manufacturers and avoid cut-offs in 
supply. One strategy, known as "back integration," involves the domestic 
manufacture of CW precursors from simpler chemicals whose export is 
not restricted. Another means of circumventing export controls, called 
"secondary proliferation," entails the tran.sfer of CW precursors, pro­
duction equipment, and know-how from existing possessors to friendly 
states seeking chemical arms. According to a report in Jane's Intelligence 
Review, Iran helped Syria to plan, build, and manage five pilot plants for 
the production of CW precursors as part of a strategic cooperation agree­
ment between the two countries. Finally, the globalization ofthe chemical 
industry has created a large pool of people with expertise in chemistry 
and chemical engineering who could potentially be recruited by states or 
non-state actors seeking to acquire a CW capability. 

Impact of Emerging Technologies 
A t the same time that the process of economic globalization is undermin­
ing traditional nonproliferation measures such as export controls, a num­
ber of emerging chemical technologies have the potential to transform the 
nature of the CW threat. 'Hic pharmaceutical industry, for example, uses 
a technique called "combinatorial chemistry" to discover promising drug 
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candidates. This method involves the automated mixing and matching of 
molecular building blocks to generate a 'library" containing thousands 
of structurally related compounds, which are then screened for a desired 
pharmacological activity such as the ability to inhibit a key enzyme. 
Although harmful substances discovered in this manner typically have 
no therapeutic value and are set aside, it would be fairly easy to "mine" a 
combinatorial database to identify highly toxic compounds that could be 
developed into CW agents. According to a group of experts convened by 
the International Union of Pure and Applied Chemistry (lUPAC) to dis­
cuss the implications of emerging technologies for the CWC, "Some new 
chemicals found by database mining will have toxicity characteristics that 
could lead to their being considered as chemical weapon agents." Before 
a new toxic chemical can be turned into an effective weapon, however, 
it must meet a number of additional requirements, including stability in 
long-term storage, an appropriate degree of volatility or persistence to 
ensure its effective dissemination, a low-cost production method, and the 
availability of medical antidotes to protect the attacker's own troops. 

Recent advances in chemical production technology also have impli­
cations for the future of the CW threat. Chemical plants with flexible 
manufacturing equipment, such as versatile batch reactors and pipes that 
are easily reconfigured, are capable of switching rapidly from one product 
to another in response to shifts in market demand. Such multipurpose 
chemical plants are becoming more common in the developing world, 
increasing the risk that they could be diverted to the iUicit production of 
CW agents or their precursors. In addition, chemical engineering firms 
in Germany, China, India, Japan, and South Korea are pioneering the use 
of "microreactors," continuous-flow reaction vessels the size of credit 
cards, in place of traditional large batch reactors for the production of 
fine chemicals, cosmetics, and pharmaceuticals. By operating hundreds 
or even thousands of miniaturized reactors, heat exchangers, and mix-
er.s in parallel, it is possible to produce tons of chemicals per hour. This 
emerging technology offers economic, safety, and environmental benefits, 
including improved control of reaction parameters, higher yields with 
fewer unwanted byproducts, reduced energy consumption and generation 
of hazardous wastes, lower capital and production costs, and the ability 
to scale up simply by adding more units ("numbering up"). Yet chemi­
cal microdevices have a potential dark side because they are particularly 
well suited for the synthesis of highly toxic and reactive compounds. 
Moreover, by in effect shrinking a chemical plant to the size ofa bedroom 
and minimizing the amount of heat and the volume of liquid and gaseous 
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effluents generated by the facility, miniaturized production equipment 
could eliminate the traditional intelligence "signatures" associated with 
illicit CW agent production. 

Another trend in chemical manufacturing is the growing conver­
gence between chemical and biological production methods. By employ­
ing a set of advanced genetic engineering techniques known as synthetic 
biology—explored in depth in these pages in Spring 2006 ("The Promise 
and Perils of Synthetic Biology")—it is now possible to endow bacterial 
or yeast cells with the specialized biochemical machinery needed to pro­
duce complex molecules of medicinal value that are difficult and costly to 
extract from natural sources. For example. Jay Keasling and his colleagues 
at the University of California, Berkeley, have inserted "cassettes" of genes 
coding for complex metabolic pathways into yeast cells, enabling them to 
produce the immediate precursor of the anti-malarial drug artemisinin, a 
complex molecule that is currently extracted from the sweet wormwood 
plant. At the same time, the pharmaceutical and biotech industries have 
learned how to synthesize potent natural substances called peptides (short 
protein fragments) in multi-ton quantities by strictly chemical means. 
Although both synthetic biology and peptide synthesis offer great benefits, 
they could potentially be misused to produce biological toxins and other 
naturally occurring compounds for CW purposes. At present, the produc­
tion of peptides is not subject to routine verification under the CWC, a gap 
that will have to be addressed in the future. Also warranting clarification is 
the extent to which the treaty's definition of chemical production "by syn­
thesis" covers biotechnological methods such as metabolic engineering. 

CWC Breakout Scenarios 
O n e consequence of the spread of flexible cheinical manufacturing tech­
nologies (including multipurpose plants, microdevice.s, and biotechnologi­
cal processes) is that they could enable countries to acquire a "latent" or 
"virtual" capacity to produce CW agents without the need to build dedi­
cated facilities for that purpose. Defense analyst Michael Moodie contends 
that a CWC^ member state intending to violate the treaty could cairy out 
the research, development, and small-scale testing of a CW production 
line in secret and then maintain this capability in distributed form within 
its civilian chemical industry. In the event ofa crisis or war, the country's 
leaders could decide to acquire an active stockpile of chemical weapons 
and convert one or more flexible manufacturing plants to clandestine CW 
agent prcwluction. The short lead-time required for start-up would limit 
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the ability of potential adversaries to counter the threat by deploying 
improved chemical defenses. 

This potential for rapid "breakout" from the CWC poses major chal­
lenges for the chemical disarmament regime. Not only is a standby CW 
production capabiUty much harder to detect than an active stockpile or 
a dedicated manufacturing facility, but a dual-capable plant would violate 
the treaty only when it actually began to produce CW agents. Because 
obtaining hard evidence for a secret mobilization program would be dif­
ficult, effective concealment might be possible even in the face of fairly 
intrusive on-site inspections. For these reasons, a number of chemical 
weapons proliferators appear to be shifting to a rapid-breakout strategy. 
In recent years, for example, U.S. intelligence officials have asserted in 
congressional testimony that Iran does not have a CW stockpile but 
instead maintains dual-use production facilities that could manufacture 
chemical agents in wartime. 

The problem of virtual proliferation warrants a recalibration of some 
of the verification measures in the CWC. In particular, there is a serious 
gap in coverage with respect to "other chemical production facilities" 
(OCPFs), a category of chemical industry plants that do not currently 
manufacture CW agents or precursors listed on the Schedules but are 
technically capable of doing so. The CWC requires that such facilities be 
declared if they produce more than 200 tonnes per year of "unscheduled 
discrete organic chemicals," yet member states are required to provide 
little information about such plants beyond the name and location of 
each site. As the chemical industry spreads around the world, economic 
powerhouses like China and India are building large numbers of OCPFs, 
of which an estimated 10 to 15 percent contain flexible manufacturing 
equipment that could be diverted fairly easily to CW agent production. 
Accordingly, the global proliferation of OCPFs poses a significant risk to 
the object and purpose of the CWC. 

At present, only a small fraction ofthe roughly 4,500 declared OCPFs 
worldwide are selected each year for inspection by the OPCW. The site-
selection algorithm is quasi-random but "weighted" to take account of 
the risk that a facility cx>uld be diverted to illicit production. In 2008, the 
OPCW international inspectorate visited 118 of the 4,478 OCPFs that 
were subject to inspection that year, or 2.0 percent—a fraction far from 
sufficient to provide confidence in CWC compliance. To help bridge this 
gap in the verification regime, the member states should authorize the 
OPCW to conduct a significantly larger number of OCPF inspections per 
year. The organization should also be directed to refine the site-selection 
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algorithm so as to target inspections on the multipurpose chemical plants 
that pose the greatest risk of diversion for prohibited purposes. Finally, 
to avoid wasting scarce inspection resources on facilities that pose no ri.sk 
to the CWC, the member states should voluntarily declare more detailed 
information about their OCPFs than the treaty requires. 

Chemical Incapacitating Agents 
Another issue of concern with respect to the future of the chemical dis­
armament regime is the fact that Russia, the United States, the Czech 
Republic, and possibly China are developing chemical incapacitating 
agents for use in counterterrorism operations, as well as hostage-rescue 
situations in which terrorists and innocent civilians are intermingled. 
Although chemical incapacitants are often termed "non-lethal agents," 
that term is a misnomer because such chemicals may cause death or per­
manent injury at high doses. 

Russia has already made use of a powerful incapacitating agent, with 
disturbing results. On October 23, 2002, a band of Chechen separat­
ists took about eight hundred people hostage during a performance of 
the popular musical Nord-Ost at the Dubrovka Theater in Moscow and 
threatened to set off explosives unless their demands were met. Russian 
special forces surrounded the theater, and a standoff with the rebels 
enisued that lasted for the next fifty-seven hours. Finally, at 5:15 a.m. on 
October 26, the Russian commandos pumped a vaporized narcotic drug 
(reportedly, a mixture of derivatives of the .synthetic opiate fentanyl) into 
tlie theater's air-conditioning system and stormed the building about 
forty-five minutes later The drug knocked out the female Chechens 
guarding the hostages, allowing the commandos to shoot them at point-
blank range; the male Chechens had moved into the lobby and did not 
succumb to the gas as quickly, but they were killed in the ensuing fire-
fight. Although all forty-one militants died, exposure to the powerful 
narcotic al.so claimed the fives of 129 ofthe ho.stages, demonstrating that 
its "non-lethal" character was a myth. In fact, no known chemical agent 
can incapacitate people quickly and without risk of death when employed 
under realistic field conditions in a military or law enforcement operation. 
Furthermore, the refusal ofthe Russian .special forces to di.sclo.se the iden­
tity of the incapacitating agent prevented emergency medicil personnel 
from administering antidotes in a timely manner. Even today, the exact 
composition of the narcotic gas remains a mystery. Despite the heavy 
loss of innocent life, the Ru.ssian government declared the hostage-rescue 
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operation a success and is likely to employ chemical incapacitants again in 
future incidents of this type. 

Surprisingly, the use ofa potent chemical agent in the Dubrovka Theater 
incident was not considered a violation of the CWC, to which Russia is a 
party. Although the treaty bans the military use of toxic chemicals, includ­
ing harassing agents such as tear gas, paragraph 9(d) of Article II allows 
member states to possess and employ toxic chemicals for "law enforcement 
including domestic riot control," as long as the types and quantities of 
such chemicals are consistent with law enforcement purposes. The nego­
tiators of the CWC included this exeinption to permit capital punishment 
by lethal injection (at the request of the United States), as well as domestic 
riot control using CS tear gas and similar agents that have temporary irri­
tant effects on the eyes and skin. Because the law enforcement exemption 
in Article II.9 (d) is so vague, however, it does not explicitly rule out the 
use of more potent chemicals such as fentanyl, which unlike tear gas has 
depressant effects on the central nervous system that persist for several 
hours after exposure. For this reason, fentanyl-like chemicals are not con­
sidered riot-control agents but are more properly termed incapacitants, a 
category that is not defined in the CWC, It is also unclear whether or not 
the law enforcement exemption extends beyond domestic police use of 
toxic chemicals to cover counterterrorism operations conducted by para­
military forces or U.N.-authorized peacekeeping missions overseas. 

Given these ambiguities in the CWC, arms control advocates worry 
that some member states will interpret the law enforcement exemption 
too broadly, creating a major loophole that allows the development, pro­
duction, and use of a new generation of potent incapacitating agents and 
specialized delivery systems, such as airburst munitions and mortars. If 
the acquisition of chemical weapons under the law enforcement exemp­
tion of the CWC continues unchecked, it could seriously undermine the 
treaty. In 2008, an lUPAC technical expert group warned, 

Activities to develop "non-lethal" weapons ba.sed on incapacitating 
agents would not easily be di.stinguishable from aspects of an offen­
sive CW program: The agents would actually be weaponized, and the 
considerations with regard to the time between the discovery of a new 
toxic chemical that might be a candidate novel CW agent and its emer­
gence as a CW may no longer apply. 

Of particular concern is the possible development of a new generation 
of biochemical "calmative" agents that would act on the central nervous 
system in highly specific ways. Pharmaceutical companies are currently 
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developing new therapeutic drugs modeled on natural body chemicals 
called "bioregulators," many of them peptides, that control vital homeo-
static systems such as temperature, sleep, water balance, and blood pres­
sure. In the brain, a large class of bioregulators act on neural circuits to 
modulate awareness, cognition, and mood. Based on this research, it may 
eventually become possible to develop modified bioregulator molecules 
called analogues that can cross the blood-brain barrier and induce a state 
of sleep, confusion, or placidity, with potential applications in law enforce­
ment, counterterrorism, and urban warfare. Such chemicals are often 
referred to as "mid-spectrum agents" because they exist in a gray area 
between chemical and biological weapons. As Neil Davison of the British 
Royal Society has observed, even if future technical advances permit the 
development of safer incapacitants that are rarely lethal under operational 
conditions, the broader issue is "whether the police and militaries of the 
future (not to mention the criminals, terrorists, torturers, and dictators) 
should have access to chemical weapons to manipulate human cognition, 
perception, emotion, motivation, performance, and consciousness." Such 
agents could easily be misused for the repression of legitimate dissent, 
coercive interrogation, and other violations of human rights. 

Ironically, even as the successful implementation of the CWC has 
helped to solidify a global norm against the use of chemical weapons, an 
entire category of toxic chemicals appears to be regaining legitimacy. To 
minimize the potential threat that an overly broad interpretation of the 
law enforcement exemption poses to the integrity of the chemical dis­
armament regime, there is an urgent need for greater transparency. As 
a first step, CWC member states should agree to declare the types and 
quantities of incapacitating agents the}' have produced and stockpiled, 
as the treaty already requires for riot-control agents. Restrictions on the 
types and quantities of incapacitating agents that may be employed for 
law enforcement purposes (including counterterrorism operations) should 
also be con.sidered, along with rules of engagement for their u.se. As .hilian 
Perry Robinson has argued, "If one form of toxicity suddenly becomes 
acceptable, the norm against weaponizing toxicity in all its forms, which 
is the norm that underpins the CWC regime, will be weakened and the 
floodgates perhaps opened." 

Chemical Terrorism 
Although the number of states that possess chemical arms has declined 
significantly since the entry into force of the CWC in 1997, interest in 
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such weapons on the part of terrorist organizations has not. Chemical 
terrorism can be divided into three types of scenarios: (l) .synthesis and 
delivery of military-grade agents, such as mustard and sarin; (2) delibcr-

I ate release of toxic industrial gases, such as chlorine or phosgene; and (3) 
sabotage of a chemical plant, industrial complex, or chemical-transporta­
tion system, releasing toxic materials that harm the local population. 

Fortunately, the combination of motivation and technical capability 
needed to carry out a successful chemical attack is rare. With respect 
to motivation, terrorist groups that have political objectives, such as the 
Irish Republican Army, generally have a strong incentive to calibrate their 
use of violence to avoid alienating their supporters and funders. Politically 
motivated groups also tend to be conservative in their choice of weapons 
and tactics, innovating only when forced to do so by the introduction of 
new countermeasures. In contrast, terrorist groups that would use chemi-

I cai weapons must be willing to inflict indiscriminate casualties and to pur-
I sue risky, innovative tactics. Types of groups that fit this profile include 

those with a miflennialist, racist, or religious ideology, such as apocalyptic 
cults, radical militias, and jihadist organizations. Toxic chemicals may be 
attractive terrorist weapons because they inspire extreme dread, enabling 
even small-scale attacks to have a disproportionate psychological impact. 
This effect is further amplified by obsessive media coverage, particularly 
on cable television news, deeply frightening the public and challenging 
the authority of political leaders. 

In addition to motivation, acquiring a CW capability requires over­
coming a set of challenging technical and logistical hurdles. Chemical 
terrorists seeking to use military-grade agents, such as sarin or VX, must 
acquire the equipment and know-how needed to synthesize, handle, and 
deliver highly toxic materials. Because of these technical difficulties, all 
incidents of chetnical terrorism to date have been fairly crude and lim­
ited in scale and scope. The most notorious attacks were carried out by 
Aum Shinrikyo, a bizarre doomsday cult in Japan. In the mid-1990s, Aum 
sought to manufacture 70 tonnes of sarin nerve agent for attacks against 
the Japanese parliament and government ministries in downtown Tokyo. 
Tlie cult's aims were to fulfill the apocalyptic prophecies of its leader 
Shoko Asahara and trigger a massive social upheaval that would topple 
the Japanese government, opening the way to the establishment of a 
theocratic state under Asahara's command. These wildly ambitious goals 
would have remained in the realm of fantasy except fbr the fact that Aum 
had accumulated vast wealth—estimated in the hundreds of millions of 
dollars—from an array of legitimate and criminal enterprises, including 
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computer stores, vegetarian restaurants, and drug trafficking, as well as 
appropriating the property of affluent individuals who joined the cult. 

Flush with cash, senior Aum leaders recruited synthetic organic 
chemists from Japanese universities and used front companies to purchase 
a .$10 million chemical pilot plant from Switzerland and large quantities 
of nerve-agent precursors from foreign suppliers, Aum even procured a 
military helicopter from corrupt officials in Russia with the aim of spray­
ing sarin over the intended target-s, but the cult was unable to keep the 
aircraft in working order Aum operatives did carry out two small-scale 
attacks with sarin, the first in the town of Matsumoto in June 1994 and 
the .second on the Tokyo subway in March 1995. In both cases, the poor 
quality of the nerve agent and the crude means of delivery hmited the 
number of fatalities to seven and twelve, respectively—fewer than would 
have resulted from a conventional high-explosive bomb—although hun­
dreds more were injured and the attacks had a pervasive terrorizing 
effect. 

Analysts have drawn different lessons from the Aum Shinrikyo case. 
Those experts who tend to play down the threat of unconventional ter­
rorism argue that, despite Aiim's strong motivation to acctuire chemical 
weapons and its access to technical know-how and financial resources, the 
cult failed in its efforts to scale up the manufacture of sarin and to deliver 
it in a way that would cause thousands of deaths. The skeptics conclude 
from this evidence that even fairly sophisticated terrorist groups are inca­
pable of carrying out mass-casualty chemical attacks. More pessimistic 
analysts point out that Aum had only forty-eight hours to produce the 
sarin used in the subway incident because the cult leaders had been tipped 
off to an impending police raid on their headquarters, which they sought 
to block with a diversionary chemical attack in downtown Tokyo. Because 
the nerve agent was synthesized in haste in a small laboratory, it was less 
than 30 percent pure, and Aum .scientists also lacked the time to devi.se an 
effective delivery .system, such as an aerosol sprayer. Instead, they filled 
dual-ply plastic bags with the dilute sarin solution, which cult operatives 
carried onto subway cars and punctured with sharpened umbrella tips, 
producing puddles of sarin that slowly evaporated. If Aum had taken 
more time to prepare the chemical attack, it might have been far more 
devastating. 

Another terrorist organization that has actively pursued chemical 
weapons is al-Qaeda, whicli launched a CW development program in the 
late 1990s in eastern Afghanistan under the direction ofa chemist named 
Midhat Mursi al-Sayvid Uniar, better known as Abu Kriabab al-Masri. A 
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former scientist in the Egyptian chemical weapons program, al-Masri had 
joined Egyptian Islamic Jihad, which merged with al-Qaeda in 1998. He 
subsequently took charge of al-Qaeda's chemical weapons program, known 
as Project al-Zabadi. Working in a crude laboratory at the Darunta ter­
rorist training camp, eight miles south of Jalalabad, al-Masri led a group 
that experimented with several World War I-era chemical agents, includ­
ing hydrogen cyanide, chlorine, phosgene, and mustard gas. After the U.S. 
invasion of Afghanistan in late 2001, U.S. troops searched the Darunta 
camp and found training manuals detailing the synthesis of nerve agents 
and how to enhance conventional explosives with toxic chemicals. The 
following year, CNN broadcast a disturbing al-Qaeda videotape obtained 
in Afghanistan that showed three dogs being exposed to a toxic gas that 
appeared to kill them after several minutes. In July 2008, Abu Khabab al-
Masri was killed in a U.S. Predator drone strike near the Pakistan-Afghan 
border, dealing a major setback to al-Qaeda's CW ambitions. 

Despite the strong interest in acquiring chemical weapons on the part 
of al-Qaeda and allied groups, their technical capabilities for production 
and delivery have remained rudimentary. For example, in February 2003, 
acting on a tip pro\'ided by the CIA, the Saudi Arabian authorities arrest­
ed a jihadist cell consisting of five Arab men who were loosely affiliated 
with al-Qaeda. When the investigators examined the hard drive of a com­
puter owned by one of the men, they found a data file containing plans for 
a home-made chemical dispersal device called a mubtakkar ("invention" in 
Arabic), This device, which could be built from readily available materials, 
consisted of a conta'uicr about the size ofa paint can that held two Mason 
jars filled with liquid hydrochloric acid, surrounded by crystals of pota.s-
sium cyanide. A detonator and small explosive charge, activated remotely 
by cell phone, were designed to break open the jars and allow the acid to 
react with the crystals to generate hydrogen cyanide gas, which is lethal 
when released in an enclosed space. 

The Saudi cell contacted al-Qaeda and proposed using the mubtakkar 
for a terrorist attack on the New York City subway system, Osama bin 
Laden's deputy Ayman al-Zawahiri personally approved the plan, and 
the team traveled to the United States in autumn 2002. Six weeks before 
the planned attack in spring 2003, however, al-Zawahiri called off the 
operation and ordered the Saudi cell to return home, explaining, "We have 
.something better in mind," As former CIA Director CJeorge Tenet noted 
in his memoir. At the Center ofthe Storm, the subway attack was canceled 
because it "was not sufficiently inspiring to .serve al-Qai'da's ambition.s." 
Indeed, when CIA chemists reconstructed the cheinical dispersal device 
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from the plans in the confiscated computer file, they determined that 
it would not have worked effectively. The acid and the cyanide crystals 
would have reacted violently, causing the device to blow apart and abort 
the generation of the lethal gas. Moreover, although hydrogen cyanide 
is invisible and odorles.s, the device would have given off a second, more 
noxious gas called cyanogen chloride, irritating the victims' eyes, throat.s, 
and lungs and causing them to flee the subway in search of fresh air before 
the hydrogen cyanide could reach a lethal concentration. 

Individual "lone wolf" terrorists with advanced training in organic 
chemistry or chemical engineering may also pose a threat. In August 
1998, for example, the Moscow police arrested a forty-3'ear-old chemist 
named Valery Borzov after he attempted to sell a vial of nitrogen mustard 
(a potent blister agent) to an undercover officer Borzov had been fired 
from his scientific research job in 1997 and since then had made a living 
by synthesizing toxic chemicals in a home laboratory and selling them to 
the Russian mafia and other criminals for $1,600 per vial. After his arrest, 
he was diagnosed with schizophrenia, found mentally incompetent to 
stand trial, and committed to a mental hospital. Although Borzov could 
produce small amounts of military-grade CW agents, manufacturing 
them in larger quantities and devising a suitable delivery system would 
require far greater technical resources and know-how. 

Although most terrorist groups that seek a CW capability are still 
fairly low on the technical learning curve, they could potentially improve 
their capabilities through a process of trial and error, particularly if they 
can recruit chemists and chemical engineers who have practical experi­
ence working in a state-level CW program. Groups that have developed 
toxic weapons in the past have typically enjoyed a permissive environment 
that provided time and space for experimentation. In the case of Aum 
Shinrikyo, the Japanese police did not take preemptive action against the 
cult despite clear indications that it was working with toxic chemicals. 
The rea.son was that Aum had been officially designated a religion, giv­
ing it special legal protections. Similarly, al-Qacda's physical sanctuary 
in Taliban-controlled Afghanistan enabled the group to develop and test 
chemical weapons in secrecy. The.se cases suggest the imjiortance of deny­
ing terrorist groups safe havens, either phy.sical or legal. 

Becau.se the prevention of chemical terrorism cannot be guaranteed, 
effective response and mitigation capabilities are essential, including plans 
and procedures for the storage, deployment, and administration of medical 
antidotes and the decontamination of crowds and buildings. The narrow 
time window for treating exposures to nerve agents (minutes to hours) 
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means that federal response teams would probably arrive too late and would 
be useful mainly for post-incident decontamination and clean-up. For this 
reason, state and local hazmat units must be given additional resources and 
training, along with frequent field exercises. First responders also need 
better handheld CW agent detectors, portable decontamination showers 
that can be operated by small crews, and decontamination solutions that 
are environmentally friendly and less corrosive to the skin. Finally, public-
aflairs specialists must communicate vital information to the public so that 
Individuals can take steps to minimize their risk of exposure. 

Toxic Industrial Chemicals 
In addition to the synthesis of sarin and other military-grade CW agents, 
possible scenarios for chemical terrorism include the release of toxic 
industrial chemicals (TICs) such as chlorine, phosgene, arsine, and anhy­
drous ammonia. Although these chemicals are less lethal than classical 
warfare agents, they are far more widely available. Dozens of different 
TICs could potentially be used as weapons, complicating the tasks of 
identification and treatment, particularly if mixtures are used. Moreover, 
large volumes of these agents might be released, compensating for their 
lower toxicity. 

TICs could be stolen or diverted from several types of facilities, 
including chemical or pharmaceutical manufacturing plants, oil and gas 
installations, semiconductor factories, and even large farms, which use 
toxic pesticides and anhydrous ammonia as a source of nitrogen fertilizer 
Chlorine has myriad industrial applications, including plastics production, 
water purification, and sewage treatment; in 2008, the global production 
capacity for chlorine was 62.8 million tonnes. Because of their ubiquity, 
TICs are relatively easy to acquire. In 2007, for example, investigators 
from the New York Police Department set up a fictitious water-purifica­
tion company and ordered large quantities of chlorine over the Internet. 

Although the .synthesis of military-grade CW agents requires con­
siderable technical expertise, the release of TICs would demand little 
specialized know-how. Terrorists could steal a pressurized cylinder of 
toxic gas and discharge it into an enclosed space, such as a subway station 
or the ventilation system of an office building, or they could use a small 
explosive charge to punch a hole in a chemical storage tank and release 
a cloud of toxic agent. The potential consequences of a TIC attack are 
suggested by industrial accidents involving hazardous materials, which 
are fairly common and occasionally devastating. The most consequential 
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hazmat incident to date occurred at a Union Carbide pesticide plant in 
Bhopal, India, in December 1984. Some evidence .suggests that this event 
may have been the result of intentional sabotage. In the middle of the 
night, water leaked—or was deliberately fed—into a large holding tank of 
methyl isocyanate, triggering an explosive reaction that led to the release 
of forty tonnes of highly toxic vapor. The poisonous cloud drifted over 
a sprawling shantytown adjacent to the plant, kept close to the ground 
by an atmospheric inversion. Of the large number of people exposed to 
the chemical, about 100,000 required urgent medical treatment and some 
50,000 were hospitalized. An estimated 2,500 victims died immediately 
and about 16,000 succumbed after a period of months or years. Today, 
a quarter-century later, thou.sands of victims of the Bhopal disaster still 
suffer from chronic ailment.s. 

Even if perimeter and personnel security at chemical plants that 
work with TICs are bolstered significantly, elements of the transporta­
tion infrastructure (such as rail cars, tanker trucks, and barges) may still 
be vulnerable to attack. In 2005, for example, the derailment of a freight 
train near the small town of Graniteville, South Carolina, led to the dis­
charge of perhaps as much as sixty tons of chlorine gas, killing nine peo­
ple and injuring 250 others. The consequences ofthe deliberate release of 
a TIC would depend on the characteristics of the agent, the atmospheric 
and weather conditions, and the population density in the path ofthe toxic 
plume. According to data from the Environmental Protection Agency, 
about a hundred chemical plants in the United States each put one million 
or more people at risk. 

The best defense against chemical terrorism involving TICs is to pre­
vent it from happening in the first place by enhancing the physical secu­
rity of chemical plants and the a.ssociated tran.sportation infrastructure, 
reducing the quantities of toxic chemicals that are stored and handled at 
plant sites; and converting industrial processes to less toxic chemicals 
whenever possible, such as using ozone or bleach instead of chlorine for 
water treatment and carbonate esters in lieu of phosgene. The transport 
of TICs also needs to be better regulated. According to Paul Orum of 
the Center for Americin Progres.s, each year railcars carrying chlorine 
gas travel 300,000 miles throughout the United States, passing througli 
almost all major cities and town.s. 

Because no strategy of prevention is foolproof, efforts to enhance 
chemical plant and tran.sportation security must be backed up with capa­
bilities for incident response and mitigation. Real-time computer modeling 
can predict the geographical area affected by a toxic plume so that public 
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health officials can advise local residents to evacuate or shelter in place. 
Improving the ability of cities and states to mitigate the consequences of 
chemical terrorism involving TICs would have the secondary benefit of 
building capacity to handle ordinary hazmat accidents. 

Conclusions and Recommendations 

Despite the successful implementation of the CWC over the past dozen 
years, chemical weapons remain a serious threat to U.S. and international 
security and deserve greater attention from policjnnakers, the news media, 
and the general public. The CW threat is multifaceted, encompassing 
military-grade agents, novel incapacitating agents, and toxic industrial 
chemicals. Moreo\'er, in a world of globalized, flexible chemical manufac­
turing, countries may decide to hedge their bets by acquiring a standby 
capability to produce CW agents in a crisis or war. Such "latent" prolif­
eration enables states to break out of the CWC on short notice, creating 
serious dilemmas for the verification of compliance. 

To help prevent the re-militarization of chemistry, the United States 
and other like-minded cx)untries should take the following steps: 

• Increase significantly the budget ofthe OPCW which has remained 
flat at about €74.5 million for the past five consecutive years despite 
the growing burden of inspections. 

• Provide greater political support for the OPCW action plans to 
achieve universal adherence to the CWC and to ensure effective 
national implementation of the treaty by all member states. Since the 
OPCW adopted the action plan on universality in 2003, thirty-three 
additional countries have joined the CWC. 

• Revive the dormant CWC challenge inspection mechanism by using 
it to clarify ambiguities about compliance, such as whether a particu­
lar facility should have been declared, thereby avoiding the political 
risks of trying to catch su.spected violators red-handed. 

• Earmark additional funding to accelerate the destruction of U.S. 
and Russian CW stockpiles in a safe and environmentally responsible 
manner, so as to complete the task as close as possible to the April 
2012 treaty deadline, 

• Increase the total number of OCPF inspections per year, while further 
refining the site-selection algorithm to focus on the multipurpose chem­
ical manufacturing facilities that pose the greatest risk to the CWC, 
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• Clarify the law enforcement exemption in the CWC to restrict the 
t\'pes and quantities of chemical agents that can be used for counter-
terrorism and paramilitary operations. 

• Improve the monitoring of global trade in dual-u,se chemical precur­
sors and production equipment, and support cooperative multinational 
efforts to track and interdict illicit shipments. 

• Strengthen political and economic sanctions on companies and 
governments that continue to supply CW precursors and production 
equipment to known proliferators. 

• Expand domestic preparedness measures fbr incidents of chemical 
terrorism. 

Despite the important strides that have been made since the end ofthe 
Cold War in reducing the threat of chemical weapons, their total abolition 
remains a distant goal. At the same time, the emerging political and tech­
nological challenges to the effective implementation of the CWC provide 
grounds for concern. To prevent the chemical disarmament regime from 
unraveling in the future, the United States and other responsible members 
of the international community must take urgent steps to strengthen the 
ban on this largely forgotten class of armament. 

FALL 2 0 0 9 / W I N T E R SOU) - 29 

Copyright 2010. AIL rights reserved. See wtvw.TheNewAtlanta"s.com for more information. 



STB Finance Docket No. 35504 

UNION PACIFIC R.R. - PE-nTION FOR DECLARATORY ORDER 

OPENING EVIDENCE AND ARGUMENT 
OF 

NORFOLK SOUTHERN RAILWAY COMPANY 

EXHIBIT 5 



MIC 
WARHIRE 

Theodore Karasik 

Prepared tor the United States Air Force 
Approved for public release; distribution unlimited 

RAND 
Project AIR FORCE 



The research reported here was sponsored by the United States Air 
Force under Contract F49642-01-C-0003. Further information may 
be obtained from the Strategic Planning Division, Directorate of 
Plans. HqUSAF. 

Library of Congress C>lalog(ng-tii-Publicatioii Data 

Karasik, Theodore William. 
tbxic waifare / Theodore Karasik. 

p. cm. 
"MR-1572," 
Includes bibliographical references. 
ISBN 0-8330-3207-0 
1. Poisons—^War use. 2. Ibxins—War use. 3. Hazardous substances—War use. 

4. Biological warfare. S Radioactive wastes—War use, 6. Terrorism, l,TitIe. 

UG447 ,K36S 2002 
358'.3—dc21 

2002026562 

RAND is a nonprofit Institution that helps improve policy and 
I decisionmaking through research and analysis. RAND® is a 
I registered trademark, RAND's publications do not necessarily reHect 
I the opinions or policies of its research sponsors. 

© Copyright 2002 RAND 

All rights reserved. No part of this book may be reproduced in any 
form by any electronic or mechanical means (including 
photocopying, recording, or information storage and retrieval) 
without permission in writing from RAND. 

Published 2002 by RAND 
1700 Main Sueet, RO. Box 2138, Santa Monica, CA 90407-2138 

1200 South Hayes Street, Arlington. VA 22202-5050 
201 North Craig Street, Suite 202, Pittsburgh, PA 15213-1516 

RAND URL: http://www.rand.org/ 
To order RAND documents or to obtain additional information, 

contact Distribution Services: Telephone: (310) 451-7002; 
Fax: (310) 451-6915; Email: order@rand.org 

http://www.rand.org/
mailto:order@rand.org


PREFACE 

Recent events suggest that "toxic warfare"—or the use of inexpensive 
chemicals and industrial waste in weaponry—is on the rise. 
Accordingly, this report offers an initial analysis of the extent of the 
problem by bringing together what is currendy known about toxic 
weapon use. Both state and nonstate actors (including insurgents 
and terrorists) are using toxic weapons, which provide an attractive 
asymmetrical option because they are ine-xpensive, are available in 
large quantities, are found in urban areas, and, perhaps most signifi-
candy, are not entirely secure from theft or diversion. The sub­
stances used to make these weapons have thus far been relegated to 
low-priority status under international law regulating the use of 
chemical weapons—thereby making it easier for those interested in 
their use to gain access to them. This report offers historical exam­
ples, most drawn from the past decade, to illustrate where and how 
such weapons have been used. It also examines U.S. operations 
during toxic warfare and discusses current thinking in the United 
States about toxic weapons with respect to both military operations 
and homeland security. 

The report should be of interest to those involved in military and 
civilian crisis response planning. This study xvas conducted as part 
of the Strategy and DocUrine Program of RAND's Project AIR FORCE. 
Comments are welcomed and may be addressed to the author or to 
the Program Director, Dr. Ted Harshberger. The cutoff date for Uiis 
research was January 2002. 
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Project AIR FORCE, a division of RAND, is the Air Force federally 
funded research and development center (FFRDC) for studies and 
analyses. It provides the Air Force with independent analyses of 
policy alternatives affecting the development, employment, combat 
readiness, and support of current and future air and space forces. 
Research is performed in four programs: Aerospace Force 
Development; Manpower, Personnel, and Training; Resource 
Management; and Strategy and Doctrine. 
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SUMMARY 

In recent years, there appears to be an increased interest in weapons 
that incorporate chemicals and industrial wastes that are both 
inexpensive and relatively easy to acquire. Such "toxic weapons" 
provide a means for hostile state or nonstate actors to improve their 
capabilities within the context of asymmetrical warfare. In basic 
terms, toxic warfare refers to the use of chemicals or industrial waste 
to harm or alter the behavior of an opponent during military 
operations. Toxic warfare does not, however, require the use of 
traditional weapons; it can also involve the release of chemicals into 
the environment (e.g., firom industrial manufacturing or waste sites). 
A preliminary review of incidents involving toxic weapons suggests 
that such weapons merit greater attention as part of military and 
civilian crisis response planning. 

WHAT ARE TOXIC WEAPONS? 

In contrast to chemical weapons, which involve the use of banned 
substances such as the nerve agents sarin and soman, toxic weapons 
are made from materials that are usually readily (and legally) avail­
able in connection with industrial operations. The most common 
types of hazardous materials used in toxic weapons are irritants, 
choking agents, flammable industrial gases, water supply contami­
nants, oxidizers, chemical asphyxiants, incendiary gases and liquids, 
industrial compounds, and organophosphate pesticides. Various 
forms of toxic waste (e.g., petroleum spills, smoke, refuse, sewage, 
and medical waste) can also be used in toxic warfare. 
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Abundant sources of industrial materials and waste are available for 
use in toxic warfare. Although large industrial facilities axe an obvi­
ous source of concern, other common urban locations, such as air­
ports, college laboratories, and even garden-supply warehouses, 
pose risks as well. Illegal chemical and toxic waste sites are another 
potentially significant source of toxic warfare materials. 

Toxic warfare can be used by both state and nonstate actors to 
achieve a number of objectives. Toxic warfare can cause casualties 
among opposing militaries by incapacitating and, in some cases, 
killing the adversary. Toxic warfare can also halt or force delays in 
military logistics flows or operations and can disrupt the functioning 
of the urban infrastructure through contamination or corrosion. 
Toxic weapons can, moreover, derive power from the uncertainty 
that stems from their potential use. Toxic substances often represent 
an unknown threat, and the level of uncertainty surrounding the 
potential damage these substances might cause can increase their 
impact even when litde or no physical harm has been done. 

RECENT USE OF TOXIC WEAPONS 

There have been many incidents of toxic warfare in recent years. 
During the Gulf War, retreating Iraqi forces intentionally caused the 
release of crude petroleum firom field production facilities and ig­
nited the oil to slow advancing coalition forces—the only time U.S, 
operations have faced a toxic attack. During the Balkan wars, 
Serbian forces attacked a Croatian Petrochemia facility that stored 
large quantities of anhydrous ammonia and a variety of other poten­
tially hazardous chemicals. From 1993 to 1995, the facility was at­
tacked six times with rockets, bombs, artillery, and mortars. Serbian 
forces also intentionally targeted a pesticide production facility at 
Sisak and a natural gas refinery in Ivanic. During the siege of Muslim 
forces in T\izla by die Serbs, the Muslims threatened to release large 
quantities of clilorine gas hrom railroad tank cars under their control 
despite the large number of friendly casualties that would have re­
sulted. Other toxic incidents have occurred in Chechnya, Sri lanka, 
and the Middle East. 

Some new trends in toxic warfare also seem to be emerging. For ex­
ample, toxic weapons seem to be used more frequentiy in conjunc­
tion with increasingly complex forms of organization, training, and 
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equipment, including that represented by Al-Qaeda and Osama bin 
Laden. Another trend concerns increased opportunism m the use or 
combination of toxic substances. Those who use toxic weapons seek 
to create uncertainty by exploiting whatever opportunities are avail­
able to bend the definition of chemical warfare and conventional 
conflict through their choice of toxic materials and tactics. 

TOXIC THREATS IN EXPEDITIONARY SETTINGS 

Although U.S. military forces have not yet faced repeated threats 
firom toxic weapons, that possibility clearly exists, particularly in light 
of the wide availability of toxic materials. One such threat arises 
from toxic smoke in the field of operations, which can be used to 
cause confusion, impair vision, and disrupt military operations. 
Water supplies in areas of operations are vulnerable to both inten­
tional and accidental contamination. Toxic waste poses another 
threat. The U.S. military is currentiy seeking to improve its ability to 
respond to toxic warfare by updating military field manuals and re­
lated documents to address the issue of organizing, training, and 
equipping for such warfere. 

At the same time, however, the level of threat that toxic weapons rep­
resent remains to be determined. Should toxic warfare be consid­
ered a mere nuisance or a threat of strategic concem? Although it is 
impossible to know how extensively toxic weapons will be used in 
the fiiture, there are several reasons for concluding that toxic warfare 
merits serious consideration as part of future plarming strategies. 

• The United States is not immediately aware of the location of 
toxic threats. In future operations, it is possible that an entire 
area of operations could be contaminated with toxic waste. 
Although the identification of specific threats is a painstaking 
process, U.S. forces will need to improve their knowledge of the 
locations of both legal and illegal sources of toxic waste. 

• At the operational level, U.S. forces currently have no tailored 
response to toxic warfare in doctrine. In particular, the U.S. 
military will need to resolve at the doctrinal level the trade-off 
between force protection and mobility/agility. Put another way, 
to what extent does the potential for toxic warfare require that 
chemical kits, protective clothing, cleanup materials, and the like 
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be carried on operations if doing so would impede the mobility 
and agility ofthe forces? 

The use of toxic weapons has implications for U.S. military lift 
and logistics. As base security becomes more critical to opera­
tions, the vulnerabiMty of key logistics sites has emerged as an 
important issue. Many sites are vulnerable to toxic attack, in­
cluding ports, airfields, and related fixed sites that serve as choke 
points. Support staging areas as well as rail and road networks 
are also potential targets, as are intermediate and infrastructure 
logistics bases. Procedures will be needed to address these 
threats. 

At the tactical level, U.S. armed forces may not be ready for 
toxic warfare. The Ofiice of the Secretary of Defense has found a 
number of problems associated with preparation for toxic war­
fare as a subset of a nuclear, biological, or chemical attack. For 
example, toxic vapors often hug the ground, an issue that is not 
addressed in some scenarios. Air Force programs also require 
addhional policy and guidance, an integrated training and exer­
cise program, and first-responder equipmem for addressing 
toxic attacks. 

Cleanup from a toxic attack may pose a difficult challenge. The 
decontamination of aircraft presents an especially difficult chal­
lenge, as demonstrated by the oil-laden rain encountered by 
coalition forces during the Gulf War. Decontamination proce­
dures will need to address fixed sites as well as cargo and equip­
ment. 

TOXIC THREATS IN THE UNITED STATES 

Toxic warfare is a threat not just for U.S. forces engaged in military 
operations but also for civilians within the United States. This risk is 
increased by the wide availability of toxic materials throughout the 
United States, together wilh the proximity of industrial operations to 
lai^e urban centers. 

At the forefront of toxic warfare in the United States are the first re­
sponders, whose mission is to respond immediately in the event ofa 
crisis or disaster. First responders include personnel from medical, 
law enforcement (or security), fire/rescue, hazardous material 
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[HPiZMAT), and explosive ordnance disposal organizations. U.S. 
domestic responders are in the process of organizing, training, and 
equipping to counter potential attacks. 

Other domestic capabilities, however, need to be improved as well 
Currentiy, for example, there is no consistent approach toward bur­
den sharing among agencies, particularly with regard to treating ca­
sualties. Internet connectivity in many hospitals remains poor, with 
only 25 percent of laboratories up to federal standards for access to 
and dissemination of information. Moreover, in the event of mul­
tiple toxic attacks, the scope of response needed could overwhelm 
local resources. 

Military and civilian crisis response preparedness efforts must also 
be better coordinated. The U.S. military possesses chemical weapon 
prevention and cleanup expertise that is applicable to homeland se­
curity. Civilian crisis response personnel can for their part provide 
expertise in areas such as HAZMAT. Additional opportunities to 
share uiformation and coordinate efforts need to be identified. 

Finally, the risks associated with toxic warfare—both for expedi­
tionary forces and within the United States—must be better under­
stood. Planning for military operations and civilian crisis response 
requires a detailed understanding of the benefits and costs associ­
ated with various options for countering toxic weapons. While this 
report is meant to fill some ofthe gaps in understanding surrounding 
toxic weapons, a quantitative risk assessment should be considered 
as a means of providing a more thorough evaluation of the problem. 
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Chapter One 

INTRODUCTION 

In recent years, there would appear to be an increased interest in 
weapons that incorporate inexpensive, relatively easy-to-acquire 
chemicals and industrial wastes. Such "toxic weapons" might take 
the form of a rocket containing insecticide or several barrels of toxic 
chemicals left in an adversary's path to force the diversion of troops. 
To date, however, instances of toxic warfare have not been subjected 
to extensive analysis, largely because greater interest has been mani­
fested in more sophisticated forms of chemical warfare, including 
the use of weapons of mass destruction (WMD) and the development 
of nuclear, biological, and chemical (NBC) doctrine.' 

A preliminary review of incidents involving toxic weapons suggests 
that they merit greater attention, especially because of the threat 
they pose within the context of asymmetrical warfare. Asymmetrical 
strategies focus on attacking an adversary's points of vulnerability by 

'See Jean Pascal Zanders, "Assessing the Risk of Ciiemica] and Biological Weapons 
Proliferation to Terrorists," Nonproliferation Revietv, Fall 1999, pp. 17-34; Raymond A. 
Zilinskas, "The Threat of Bioterrorism," Center for Nonproliferation Studies briefing, 
August 3,1998, available at http://cns.miis.edu/iJop/cnsdata; Al J Venter, "Biological 
Warfare: The Poor Man's Atomic Bomb,* Jane's Intelligence Review, Vol. 11, No, 3, 
March 1, 1999, p. 42; Malcolm Dando, "Discriminating Bio-Wcapons Could Target 
Ethnic Groups," Interneuiorud Defense Review, Vol. 30, No, 3, March 1,1997, p. 77; Gert 
G. Harigel, Chemical and Biological Weapons: Use in Warfare, Impact on Society and 
Environment, Carnegie Endowment for International Peace, available at http:// 
www.ceip.org/fUes/publications/Harigelreport,asp?p=8; Chemical Warfare. A Burning 
Issue—Project on Insurgency, Terrorism and Secunty, available at http://paladin-
san-francisco.com/llbgas03,htm; Jonathan B. Tucker (ed.). Toxic Terror. Assessing 
Terrorist Use of Chemical and Biological Weapons, Cambridge, MA: MIT Press, 2000; 
and Graham Spearson, "Strategic and Security Issues: Forbidden, Not Forgottea" 
International Defense Review, Vol, 30, No, 3, March 1,1997, available at Intclitik. 

http://cns.miis.edu/iJop/cnsdata
http://
http://www.ceip.org/fUes/publications/Harigelreport,asp?p=8
http://paladinsan-francisco.com/llbgas03,htm
http://paladinsan-francisco.com/llbgas03,htm
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increasing the level of threat in areas in which that adversary is least 
prepared. Asymmetrical tactics seek means of catching the enemy 
off guard, and they do so using unexpected—as well as typically in­
expensive and easily available—means of attack. 

Toxic weapons provide an opportunity for hostile state or nonstate 
actors to increase their asymmetrical capabilities. The materials for 
toxic warfare are ubiquitous, particularly in industrialized nations 
such as the United States. The number of such attacks seems to be 
on the increase, and the potential exists for more frequent and more 
lethal uses of such weapons in the future. This risk can increase to 
the extent that U.S. troops are deployed to unstable, unsafe areas in 
which toxic materials are readily available. 

This study attempts to fill some of the gaps in our understanding of 
toxic weapons in asymmetrical warfare. Toward this goal, it first ex­
amines the scope ofthe risks these weapons pose. It then describes 
some recent incidents involving toxic warfare and proceeds to dis­
cuss the nature of the risk both to U.S. expeditionary forces and to 
the U.S. homeland. 

RECENT EXAMPLES OF TOXIC WARFARE 

The manner in which industrial chemicals may be intentionally used 
as toxic weapons can be briefiy illustrated through some examples 
drawn from the Gulf War and the Balkan conflict. In 1990, retreating 
Iraqi forces intentionally caused the release of crude petroleum from 
field production facilities and ignited the oil in efforts to slow 
advancing coalition forces. In the mid-1990s, the Balkan conflict 
involved frequent attacks on chemical production facilities. From 
1993 to 1995, for example, Serbian forces launched six attacks on a 
Petrochcmia facility near Kutina, Croatia, that stored large quantities 
of anhydrous ammonia as well as a variety of other potentially 
hazardous chemicals; these attacks involved rockets, bombs, 
artillery, and mortars. Serbian forces are also known to have targeted 
a pesticide production facility at Sisak and a natural gas refinery in 
Ivanic. Although none of these attempts was wholly successful, sub­
sequent U.S. modeling efforts indicated that if the attacks had de­
stroyed existing stored chemical containers, lethal concentrations of 
chemicals would likely have spread over a wide area. Toxic weapons 
were also used against the Serbs, such as when Muslim forces in 
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TuzIa threatened the use of chemicals in efforts to hold off a Serbian 
attack against the city. These forces vowed to release large quantities 
of chlorine gas from raibroad tank cars if the city was assaulted—de­
spite the large number of friendly casualties that would have resulted 
from such an action. 

THE UBIQUITY OF RAW MATERIALS FOR TOXIC WEAPONS 

Although the threat posed by toxic weaponry may in some cases be 
littie more than a nuisance, in other cases it can have catastrophic 
results. Indeed, the fact that some acts of toxic warfare have been 
ineffective should not be used as evidence that the threat from these 
weapons is low, especially in light of the ubiquity of toxic substances 
both within the United States and woridwide. The relatively easy ac­
cess to such materials, when combined with their low cost and the 
low security often associated with storage facilities, makes them a 
potentially attractive and highly available option for asymmetrical 
warfare. Industrialized nations are home to thousands of facilities 
and sites that manufacture, use, or transport toxic substances; these 
include oil and gas installations, extended pipelines, refineries, and 
chemical shipping facilities.^ At the same time, chemicals useful for 
toxic warfare can be obtained almost anywhere in the world. 
Existing stored chemicals—including those found on military sites— 
can easily be made to serve as "weapons of opportunity." 

The notion of opportunism is central to this discussion. A manufac­
turing capability is not required in order for industrial chemicals to 
be used as weapons. In fact, these substances need not even be 
shaped into anything resembling a traditional weapon in order to be 
effective. In some cases, toxic warfare could occur as a "side effect" 
of more traditional military operations, such as when damage to in­
dustrial facilities from military operations leads to a catastrophic 
chemical release. Indeed, the very presence of such facilities can 
threaten military operations in urban areas, which could be affected 
if, for example, an electrical power interruption or an improper facil­
ity shutdown were to cause a chemical release. Such events are 
common during complex emergencies, armed confiicts, and post-

^Scc "Forced to Take a Lead on Hazardous Materials," Jane's International Police 
Review, January-1,20C0, available at [nteliiiV:. 
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conflict reconstitution periods. The key point is tliat while toxic war­
fare is typically inhiated by a deliberate act, it can also result when 
adversaries exploit the opportunities presented by accidental toxic 
releases and the ubiquity of toxic substances. 

THE IMPACT OF TOXIC WEAPONS 

Toxic warfare is used by state and nonstate actors to aciueve military 
and political goals. On one level, toxic warfare can cause casualties 
among opposing militaries. It can incapacitate and in some cases kill 
the adversary, although the latter objective is not necessarily the 
primary motivation for its use. Toxic warfare can also halt or force 
delays in military logistics flows or operations. Similarly, it can dis­
rupt the functioning of the urban infra.structure and create panic 
among the citizenry. Yet much of the power of toxic weapons lies in 
the uncertainty associated with their potential use. Toxic substances 
often represent an unknown threat, and the level of uncertainty sur­
rounding the potential damage these substances might cause—be it 
to soldiers in transit, to the civilian population, or to urban infra­
structure and military logistics—can increase their effect even in 
cases in which littie or no physical harm has occurred. Thus, while 
more conventional types of weapons might cause greater levels of 
collateral damage and can be more accurately targeted, toxic 
weapons are useful in asymmetrical warfare precisely because they 
use relatively small amounts of available chemicals or industrial 
waste to create what seems to be—and sometimes is—a 
disproportionately large and potentially devastating threat. 

Toxic warfare remains a possibility within the United States in large 
part because of the size of the U.S. industrial infrastructure, which 
makes greater use of toxic chemicals and produces more industrial 
waste than any other country in the world. The quantit>' of chemi­
cals alone provides terrorists with many potential opportunities to 
use toxic weapons to scare, maim, and kill. The possibility of toxic 
warfare is especially likely during complex emergencies and conflict, 

ABOUT TIIIS REPORT 

This study provides a qualitative overview of the threat posed by 
toxic weapons and identifies key vulnerabilities faced by the United 
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States and the U,S. military, particularly the U.S. Air Force. Because 
the analysis is drawn entirely fiom unclassified sources, it cannot 
offer a detailed analysis of the intelligence requirements fur toxic 
warfare. Nor does the report seek to provide a quantitative 
assessment of the risks associated with toxic weapons. While such 
an effort may prove useful and even necessary in helping the U.S. 
military determine how great an effort should be directed toward 
toxic weapons, it was beyond the scope ofthis study. 

The remainder ofthe report focuses on several is.sues related to toxic 
warfare. Chapter Two explains the composition and sources of toxic 
weapons as well as theur potential for harm. Chapter Three analyzes 
the use of toxic weapons by state and nonstate actors over the past 
decade and considers the potential for escalated use. Chapter Four 
focuses on the threat to U.S. forces that are engaged in expeditionary 
operations, particularly the U.S. Air Force. Finally, Chapter Five 
considers the nature of the threat to the U.S. homeland. 



Chapter Two 

WHAT ARE TOXIC WEAPONS? 

If we are to analyze the potential threat toxic weapons pose, we must 
first look in more detail at the nature of toxic weapons, the sources of 
materials for those weapons, and the type of damage they can cause. 
This chapter addresses each of these issues in turn. 

THE COMPONENTS OF TOXIC WARFARE 

Put simply, toxic warfare refers to the use of chemicals or industrial 
waste to harm or aller the behavior of an opponent during military 
operations.' Toxic warfare does not require the use of weapons per 
se; while toxic substances may be incorporated into traditional 
weaponry, such warfare can also involve the release of chemicals into 
the environment (e.g., firom industrial manufacturing or waste sites) 
without the use of any traditional weapons. Toxic warfare typically 
involves the use of inert chemicals that in some cases produce im­
mediate, mild health effects. These conditions cannot, however, 
spread without direct exposure to the substances, which arc rela­
tively nonpersistent in the environment. In contrast to chemical 
weapons, which can involve the use of banned substances such as 
the nerve agents sarin and soman, toxic weapons are made from 
materials that are usually readily (and legally) available in connec­
tion with industrial operations. 

Dust agents are aiso pan of toxic warfare in that toxic materials can absorb sub­
stances and carry tlie agent toward its intended target site depending on the time of 
day or mght, the ground and air temperature, and weather patterns a: the site of use. 
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Among the most common types of hazardous materials are the fol­
lowing: 

Irritants (acids, ammonia, acrylates, aldehydes, and isocyanates); 

Choking agents (chlorine, hydrogen sulfide, and phosgene); 

Flammable industrial gases (acetone, alkenes, alkyl halides, and 
amines); 

Water supply contaminants (aromatic hydrocarbons, benzene, 
etc.); 

Oxidizers capable of increasing the danger of explosions (oxygen, 
butadiene, and peroxides); 

Chemical asphyxiants (aniline, nitrile, and cyanide compounds); 

Incendiary gases (compressed isobutene, liquefied natural gas, 
and propane); 

Incendiary liquids (liquid hydrocarbons, gasoline, and diesel and 
jet fuel); 

Industrial compounds that act much like blister agents (dimethyl 
sulfate); and 

Organophosphate pesticides that can act as low-grade nerve 
agents. 

Various forms of toxic waste (which may include petroleum spills, 
smoke, refuse, sewage, and medical waste) can also be used in toxic 
warfare. All these substances can contribute in varying degrees to a 
state or nonstate actor's asymmetrical capability.^ 

%oint Publication (JP) 3-11 defines industrial chemicals as chemicals developed or 
manufactured in Industrial operations or research by industty, government, or 
academia These chemicals are not primarily manufactured for the specific purpose 
of pioducmg human casualties or rendering equipment, facilities, or areas dangerous 
for human use, Hydrogen cyanide, cyanogen chloride, phosgene, and chloropicrin are 
industrial chemicals that can also be militEU^ chemical agents. This term and its def­
inition are approved for inclusion in the next edition of JP 1-02. See Joint Doctrine far 
Operations in Nuclear, Biological, and Chemical (NBQ Environments, Washington, 
D.C, Joint Publication 3-11, July U, 2000. 
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The Chemical Weapons Convention (CWC) regulates the use of 
chemical substances in warfare, including more traditional chemical 
weapons as well as substances used to make toxic weapons. /Vrticle 
2, paragraph 1, ofthe CWC defines "chemical weapons" as 

(a) Toxic chemicals and their precursors, except where in­
tended for purposes not prohibited under this Convention, 
as long as the types and quantities are consistent with such 
purposes; 

(b) Munitions and devices, specifically designed to cause 
death or other harm through the toxic properties of those 
toxic chemicals specified in subparagraph (a), which 
would be released as a result of the employment of such 
munitions and devices; [and] 

(c) Any equipment speciflcally designed for use directly in 
connection with the employment of munitions and de­
vices specified in subparagraph [b). 

Many of the substances used in toxic weapons are found on Schedule 
3 ofthe CWC.3 While Schedule 1 of tiie CWC focuses on superictiial 

^Schedule 1 lists three families of nerve agents: the sarin, soman, and GF family; the 
tabim family; and the VX family. Nerve agents are organophosphorous chemicals of 
very high toxicity. The first nerve agent, tabun, was discovered in 1936 during a search 
for bener pesdcides. Nerve agents act by inhibiting the enzyme acetylcholinesterase, 
thus preventing the enzyme from destroying the neurotransmitter acetylcholine after 
it has transmitted a nerve signal to a muscle. The muscle will then remain con­
tracted—i.e., in cramp. Few or no peaceful uses have yet been identified for any mem­
bers ofthe three listed nerve agent faimlies. 

Schedule 1 includes two families of nerve agent precursors and two individual nerve 
agent precursor chemicals. Mustard agents and lewisites cause wounds resembling 
burns and blisters. They can also cause severe damage to the eyes, respiratory syslem, 
and internal organs. Schedule 1 includes 15 agents ofthis type: nine sulfur mustards, 
three nitrogen mustards, and three levrisites. .Mustard gas was discovered in 182;; and 
was used extensively during World War 1. In the 1930s it was used against Abys.sinia 
and China and in the 19BOs against Iran. A considerable part of the pre&ent-ddy 
stockpile of chemical weapons to be destroyed under the convention consists of 
mustard agent in bulk form and in filled munidons, 

TVro toxins have been included in Schedule 1- ricin and saxitoxin Both have been 
studied for possible use as chemical weapons. Ricin is a protein that is formed in the 
seeds of die widely cultivated castor oil plant, from which it can be extracted It is 
more toxic than nerve agents on a weight basis and acts by blocking the body's syn-
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weapons that involve nerve agents and Schedule 2 includes dual-use 
(both industrial and military) chemicals (typically of limited use), 
Schedule 3 focuses on chemicals that can be legally used in industrial 
processes. Schedule 3 chemicals tend to be easier to obtain than 
those listed in Schedules I and 2 and can be employed for destruc­
tive purposes. Typically they have also been less widely emphasized 
than those found in Schedules 1 and 2. 

One of the greatest threats from Schedule 3 toxins comes when sub­
stances arc combined. The result can be a weapon-grade substance 
such as phosgene, cyanogen chloride, hydrogen cyanide, and 
chloropicrin. Each of these chemicals has a legitimate industrial use 
but also poses a threat in toxic warfare. Phosgene is a gas used as an 
intermediate in the preparation of many organic chemicals, includ­
ing agrochemicals, and was used in chemical weapons during World 
War I. Inhalation can be fatal, but exposure may not be noticed im­
mediately. Cyanogen cliloride and hydrogen cyanide are both impor­
tant synthetic intermediates; hydrogen cyanide has also been used as 
a pesticide. Both can block cell respiration, and high concentrations 
can be fatal within minutes. Chloropicrin is a soil sterilant, grain 

thesis of proteins. Ricin is being studied as a possible chemotherapeutic agent for the 
treatment of leukemia and liver cancer. Saxitoxm is a complex organic chemical syn­
thesized by a blue-green algae species. These algae provide food for mussels, which 
accumulate Ihe toxin. The toxin acts on the nervous system. One milligram can even-
nially Idll a human being. Higher doses may be lethal within 15 minutes. Saxitoxin is 
used as a biochemical research tool. 

Schedule 2 agents are dual-use chemicals of limited use. There arc three toxic chemi­
cals, Amiton is an organophosphorous insecticide that was first synthesized around 
1950, Today it is considered too toxic for use in agriculture. PFIB, short for perfluo-
roisobutylcne, is a gas that is formed as a by-product during the production of some 
perfluorinated polymers, such as Teflon. It has no commercial application. Its toxicity 
is similar to that of phosgene (see below). BZ has earlier been weaponized as an inca­
pacitating agent to be disseminated as aerosolized solid particles. It is widely used in 
minute quantities as a biochemical research tool and is also an iiitermcdiace in the 
production of a. pharmaceutical. Finally, Schedule 2 includes a considerable number 
of precursors to nerve agents, mustard gas, lewisites, and hZ. All chemicals containing 
a phosphorus atom with one attached methyl, ethyl or propyl group are included (with 
one exception: the pesticide fonophosl. 

Schedule .S indudes phosgene (catbon>1 dichloride), cyanogen chionde, hydrogen 
cyanide, and chloropicrin (trichloronitromethane). Precursors are phosphorus oxy­
chloride, phosphorus trichloride, phosphorus pentachloride, trimethyl phosphhe, tri-
ethy] phosphite, dimethyl phosphite, diethyl phosphite, sulfur monochloride, sulfur 
dichloride, thionyl chloride, ethyldiethanolamine, methyldlethanotamine, and tri-
ethanolamine. 
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disinfectant, and synthetic intermediate. Exposure can cause severe 
irritation and lacrimation. 

Although Schedule 3 chemicals are not considered nerve agents ci­
ther by international law or by chemical treaty, Schedule 3 includes 
seven nerve agent precursors. Examples include pho.sphorus oxy­
chloride and phosphorus trichloride, which have extensive applica­
tions in the chemical industry, including insecticide production and 
chlorination. Three sulfur mustard and three nitrogen mustard pre­
cursors are listed on Schedule 3, including triethanolamine, which 
has several uses ranging from the production of surface-active 
chemicals to use as a solvent. Sulfur monochloride serves as a chlo­
rinating agent in the production of dyes and pesticides and is also 
used for cold vulcanization of rubber and as a polymerization cata­
lyst for vegetable oils. 

As these examples suggest, toxic weapons can have lethal potential— 
although, as will be shown later, they need not be lethal in order to 
be effective. 

SOURCES OF TOXIC SUBSTANCES 

One of the most important features of toxic weapons is the ready 
availability ofthe substances used to create them. There are abun­
dant sources of industrial materials and waste for use in toxic war­
fare. In fact, chemical waste is likely to be found in some form and 
quantity at any industrial site. Unprocessed laboratory solvents, for 
example, pose a risk of toxic exposure, especially if they enter into 
the water supply. The risk of toxic exposure is significant because 
chemical production sources and stockpiles are frequentiy stored in 
drums and tanks located near inhabited areas. Industrial chemicals 
that are released as vapors can pose an additional risk because they 
tend to remain concentrated in locations downwind fiom the release 
point and can accumulate in low-lying areas such as valleys, ra\ines, 
and man-made underground structures. Table 2.1 lists the major in­
dustrial sources of chemical toxins. 

While large industrial facilities are obviously sources of major con­
cern for toxic weaponry, other common urban locations pose risks as 
well. Urban areas that contain toxic materials include airports, col-
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Table 2.1 

Potential Soiurces of Chemical Toxins for State and Nonstate Use 

Paint formulation and organic chemical producers 
Production of pesticides and vrood preservatives 
Manufacturing plants and smelting Industries 
Agricultural fumigants, industrial wasles, and pharmaceutical wastes 
Lead, mercury, and cadmium-nickel battery manufacture 
Textile mills, cosmedcs manufacturing, dyeing and taiming industries 
Petroleum refining 

SOURCE: George A, Alexander, "Ecotetrorism and Nontraditional 
Military Threats," Military Medicine, Vol. 165, No. 1, January 2000, p. 3. 

lege laboratories, and even garden-supply warehouses.* The most 
common risks are associated with gases, especially the irritants 
chlorine, sulfur dioxide, ammonia, and hydrogen chloride. Table 2,2 
shows the most common locations and sources of toxic materials in 
urban areas. 

Another potentially major source of materials for toxic warfare lies in 
the illegal chemical and toxic waste sites—^both industrial and medi­
cal—that can be found throughout North America, Europe, the 
Middle East, and likely East Asia. Millions of tons of toxic waste are 
transported each year by both organized and nonorganized criminal 
networks into poorer, urbanized centers in areas of conflict and cri­
sis.^ Because criminals seek to avoid waste disposal fees, they typi­
cally select remote areas to deposit their illegal toxic shipments, 
thereby making it easy for these materials to be diverted by state or 
nonstate actors for other uses—including military tactics and 
operations.^ Increasingly, these wastes are being transported to 

^Annual waste production is discussed in Gen G. Harigel, The Concept of Weapons of 
Mass Destruction: Chemical arui Biological Weapons, Use in Warfare, Impact on Society 
and Environment, presented at the Conference on Biosecurity and Bioterrorism, 
Istituto Diplomatico "Mario Toscano," Rome, Italy, September 18-19,2000, p. 10. 

^See John Dean, "Organized Crime Versus the Environment," Jane's International 
Police Review, January 1, 2000, available at Intelink; and Christoph Hilz, The 
Intprnatinnal Toxic Waste Trade, NewYork: Van NostrandReinhold, 1992, 

%ee "Forced to Take a Lead on Hazardous Materials," January 1,2000, Mark Galeotti, 
"Crimes of the New Millennium," Jane's Intelligence Review, August 1,2000, available 
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Table 2.2 

Locations of Toxic Materials in Urban Areas Available to State 
and Nonstate Actors 

Localion Toxic Materials 

Airports 
Farm and garden-supply wareliouses 
Barge terminals 
College laboratories 
Hlecironics manufacturers 
Food processing and storage areas 
Glass and tnirror plants 
Pipelines and propane storage tanks 
Plastic manufacturers 
Landscaping businesses 
Medical facilities 
Inorganic chemical plants 
Hard rock ore mines 
Pesticide plants 
Petroleum storage tardis 
Photographic supply distributors 
Rail and trucking lines, chemical 

manufacturing plants 

Power stations and transformers 

Aviadon gasoline, jet fuel 
Pesticides 
Bulk petroleum and chemicals 
Organic chemicals, radioactive matenai 
Arsine, arsenic trichloride 
Ammonia 
Fluonne, hydrofluoric acid 
Ammonia, medtane, and propane 
Isocyanates, cyanide compounds 
Ricin 
Radioactive isotopes, mercury, waste 
Chlorine 
Potassium and sodium cyanide 
Organophosphate pesticides 
Gasoline, diesel fiiel 
Cyanides, heavy metals 
Anhydrous ammonia; sulfuric, 

phosphoric, and hydrochloric acids; 
flammable liquids; chlorine; peroxides; 
and other industrial gases 

Polychlorinated biphenyls (PCBs) 
SOURCE: The Infantryman's Guide to Modem Urban Combat, Field Manual (FM) 
90-10-1, Q-2 (coordinating draft], July 1,2000 (hereafterreferred to as FM 90-10-1). 

unstable areas. In Somalia and in the Levant, for example, illegal 
toxic waste transfers measuring in the hundreds of tons occur 
alongside military operations.^ Eventually the two may intersect, 
creating a toxic combat environment that affects the U.S. Air Force 
and other U.S. services. 

at Intelink; and Mark Galeutti, "The New World of Organized Crime," Jane's 
Intelligence Review. September 1,2000, avadabic at Intelink 

^The Israeli transfer to Jordan involved 500 tons uf toxic tnuterial Sec Ghassan loha, 
"Israel's Bid to Dump Toxic Waste in Jordan Foiled," The Star, November .30,2000, ac­
cessed from FBIS-IAP-20001130000091. Fur more on illegal toxic dumping, see Svend 
Soyland, Criminal Organizations and Crimes Against the Environment: A Desktop 
Study, Turin, Italy: United National Interregional Crime and Justice Research Institute, 
June 2000. 
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THE IMPACT OF TOXIC WARFARE 

There are three broad categories of effects associated with toxic 
warfare: health hazards, damage to or contamination of militsury or 
civilian infrastructure, and psychological effects resulting from the 
actual or threatened use of toxic substances. 

In assessing the potential human health hazards or risks from expo­
sure to toxic weapons, we must consider the form of the substance 
released (solid, liquid, or gas) as well as its innate toxicity and the 
nature of the e.xposure (e.g., how much of the chemical was released 
and whether the person was exposed through inhalation, ingestion, 
etc.).B For humans, the most extreme health effects typically occur 
as a result of exposure to gases. The irritants chlorine, sulfur dioxide, 
and hydrogen chloride all have relatively high toxicity when inhaled. 
In addition, combustibles such as the polymer intermediate vinyl 
acetate present extreme fire hazards. In the 1970s, the latter com­
pound was responsible for a large, potentially dangerous vapor re­
lease in a major metropolitan area; the explosion involved a 30,000-
gallon-capacity tank as well as 21 other tanks with chemical sub­
stances. The greatest threat to people comes from off-gases, which 
form from the oxidation of modern plastics and their monomers. 
Vinyl chloride, carbon monoxide, and hydrogen cyanide, for exam­
ple, contribute to making phosgene upon burning. As many as half 
of the deaths attributed to smoke inhaiation are actually due to poi­
sonous off-gases released during fires. 

The lethality of off-gases was apparent in the 1984 disaster in Bhopal, 
India, in which a disgruntied employee mixed water into methyl iso­
cyanate (MIC), a chemical intermediate used in the synthesis of car­
bamate pesticide (sevin). The local inhabitants who gathered around 
the plant to watch the disaster unfold inhaled the deadly gases re­
leased from the mixture of water and MIC and were among the first 
of more than 3800 fatalities. Although most carbamate pesticides 
manufactured in Western countries today do not call for large vol-

^D. I Rodier and M. G. Zeeman, "Ecological Risk Assessment," in L. G. Cockerham and 
B. .S. Shane, Basic Environmental Toxicology, Boca Katon, FL: CRC Press, 1994, pp. 
51M-WA; E. B. Overton, W. D. Sharpe, and P. Roberts, "Toxicit>-of Petroleum" in Basic 
Environmental I'oxicology, pp. 133-156; and P. A. Reinhardt and J. G. Gordon, 
Infectious and Medical Waste Management, Chelsea, MI: I.ewis Publishers, 1991. 
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umes of MIC on-site, MIC is typically transported to the sites during 
the production process. In addition, other chemicals that are typi­
cally kept on-site at Western industrial facilities (e.g., ammonia and 
phosgene) could potentially result in a catastrophic release of a 
magnitude similar to that of the Bhopal incident.^ The impact of 
such catastrophic releases could involve thousands of individuals, 
resulting in health effects ranging from minor lung and skin irritation 
to death. 

In addition to causing health efiects, toxic substances can be used by 
state and nonstate actors against civilian and military symbols and 
infrastructure. Toxic warfare can render infrastructure targets unfit 
for occupation or use by humans and can also damage structures 
through corrosion. State and nonstate actors can use toxic warfare 
against civilian and mUitary building and facilities, population cen­
ters, command-and-control (C )̂ facilities, and logistical lines. 
Civilian targets include national monuments, public gathering 
places, conveyances, and energy and water facilities. MUitary targets 
include fixed formations such as bases or troop emplacements and 
mobile targets such as convoys, columns, and shipping. When used 
against military targets, toxic weapons can interrupt operations by 
forcing an opponent to change planning and deployment options on 
short notice. Other civilian and military targets include military 
bases, airfields, government and civilian buildings, oil and gas 
pipelines, pumping stations, refineries, and water supplies as well as 
transportation infrastmcture such as highways and bridges.''' 

Toxic weapons also have the potential for use in psychological op­
erations. The presence of toxic materials or even the possibility of 
their intended use can result in avoidance, uncertainty, fear, panic, 
and a host of other reactions in the population—even when the ac­
tual physical damage stemming from their use is lunited. The extent 

^Derived frvm interviews with Monterey Institute of International Studies researcher 
EricCroddy. 2000-2001 

''Water supplies provide an interesting example ofthe confusion thai can result from 
understanding the difference between a biological and toxic attack. Although the 
commanders in chief (CINCs) treat water security with stringent security measures, an 
outright attack is difficult to assess, treat, and counter. See A] ]. Venter, "Poisoned 
Chalice Poses Problems: The Terrorist Threat to the World's Water," International 
Defense Review, Vol. 32, No. 1, Januarj' 1,1999. p. 57. 
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of psychological effects from toxic ^varfare is to a large extent un­
known, and the unclassified sources reviewed for this report do not 
provide sufficient evidence to warrant many conclusions in this area. 
Given the potential for toxic weapons to cause serious harm, how­
ever, it is likely that even less toxic substances could be perceived as 
posing a potentially lethal danger—particularly when the composi­
tion ofthe substances used in such weapons is not known, as is often 
the case. It is likely that the uncertainty surrounding the use of many 
toxic weapons will play to the advantage of those who use them. 

Such uncertainties are in fact a key feature of toxic weapons and 
constitute one ofthe reasons it is difficult to plan a response to their 
use. An individual act of toxic warfare could be lethal or could be a 
mere nuisance. Yet the extent of a toxic weapon's impact cannot al­
ways be known immediately or even for some time after an attack. 
For example, there is no question that a weapon incorporating medi­
cal waste would have a much smaller relative impact (e.g., five cases 
of HIV or hepatitis B or C) than a toxic release tiiat killed thousands. 
Yet the extent of the harm caused by the bioKazardous materials 
might not be immediately apparent, and if the number of cases of 
infected people gradually increased, fear and panic could spread 
among the populace. The impact of the weapon using medical waste 
would still not approach tiiat of the toxic release. Nonetheless, the 
uncertainty surrounding the biohazardous weapon's effect could 
serve to enhance that effect and produce a significant result given the 
materials used. 

In the next chapter, we will look at some examples of how toxic 
weapons have been used by both state and nonstate actors. 



Chapter Three 

RECENT USE OF AND THINKING ABOUT 
TOXIC WEAPONS 

As discussed in the previous chapters, toxic weapons offer a number 
of advantages to state and nonstate actors who seek to advemce their 
military and political objectives. Industrial chemicals and chemical 
waste are both plentiful, providing a low-cost and easily assembled 
option that can be deployed through a variety of means—including 
air delivery (missiles and rockets), land delivery (cars, trucks, or 
containers in legal or illegal transit or at a stationary location), or sea 
delivery (barges and small craft). Toxic weapons can cause physical 
harm to humans and can damage and contaminate infrastructure. 
They can also create temporary panic or chaos, thereby exerting an 
asymmetrical effect on information and psychological operations 
(lO/PSYOP). The advantages of toxic weapons are offset somewhat 
by the uncertainty surrounding their effects; these weapons are often 
difficult to target, and their physical impacts can be inconsistent. 
Such uncertainties, however, can make them the weapons of choice 
for insurgents, terrorists, and rogue nations looking mostiy for tacti­
cal and/or psychological advantage. 

This chapter provides an overview of recent incidents uivolving toxic 
weapon use, focusing on two especially prominent types of toxic 
warfare: poisonings and the use of chemicals and smoke. It ends 
with a discussion of notable developments in toxic warfare, including 
the use of toxic weapons within more sophisticated terrorist net­
works; a growing opportunism concerning the materials used to 
make toxic weapons; and an apparent increase in interest in using 
such weapons. 

17 



18 Toxic Warfare 

A caveat to the reader is in order, however. The goal of this chapter is 
I to offer a relatively broad view of the range of possibilities associated 
{ with toxic weapons. This discussion is meant as a qualitative 
I overview and does not purport to offer a quantitative analysis of the 
' risks associated with particular kinds of toxic weapons or the conse­

quences of specific attacks. It is hoped that the current discussion 
can help identify areas requiring further quantitative analysis. 

POISONING WITH CHEMICALS, SEWAGE, AND PESTICIDES 

! Many recent incidents of toxic warfare have involved poisoning with 
chemicals, sewage, or pesticides. All these substances can be used to 
interfere with military operations, disrupt the functioning of civilian 
infrastructure, cause physical harm, and instill fear among the gen­
eral populace.' 

Episodes of poisoning have a long history in toxic warfare. In 1986, 
the Liberation Tigers of Tamil Eelam (LTTE) poisoned tea with 

I potassium cyanide in an effort to cripple the Sri Lankan lea export 
industry.̂  In December 1989, during civil unrest in Romania in 
conjunction with the collapse of the Ceaucescu government, the 
water supply for the city of Sibiu was poisoned with an organophos­
phate by Romanian nationalists,^ In March 1992, water tanks at a 

'water poisonings can occur, but only under die right conditions. Chorine residuals 
and actual consumption of water nowadays limit toxic effectiveness and the utility of 
the fluoroacetates. According to Siegfried Hranke, in terms of poisonings, some sub­
stances work well in waterworks, food supplies, and crops The prerequisite for these 
applications is great resistance to hydrolysis or to the formation of equally poisonous 
products of hydrolysis. Sarin dissolves in water to an unlimited extent and hixirolyzes 
very slowly, and the same is true of the organic compounds of fluorine, which have 
been suggested for sabotage and diversion work. Other poisons or chemical warfare 
agents dissolve in water oriiy to a limited extent, but their solubility and resistance to 
hydrolysis suffice to achieve effective contaminations. See Siegfried Franke. Manual 
of Military (^emistry, VoL 1., Berlin: Dcutscher Militarverlag, 1967, pp. 30 and 139. 
See also William H. Monday, Thinking the Unthinkable: Attacking Fresh Water 
Supplies, master's thesis. Naval Postgraduate School. Monterey, CA, AD-B241, 
December 1998. 

^See Abraham D. Sofaer, George D. Wilson, and Sidney D. Dell, The New Terror: 
Facing the Threat of Biolo^cal and Chemical Weapons, Stanford, CA: Hoover 
Institution, 1999, p. 82. 

^See "A History of Biological and Chemical Threats to Water Supply." Intemational 
Defense Review, Vol. 32, .\o. I, January 1,1999, p. 58. 
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Turkish army base outside Istanbul were poisoned with potassium 
cyanide; suspicion was aroused when two empty 25-kg boxes were 
found next to the water tanks and a layer of foam was seen on the 
water. An investigation concluded that the Kurdish Workers Party 
(PKK) had launched the attack.̂  In 1994, during heavy fighting on 
the Thai-Cambodian border near Pailin, more than a dozen Khmer 
Royal Armed Forces combatants died after having consumed water 
from streams and ponds poisoned by opposing Khmer Rouge 
forces.̂  In 2000, Chechen rebels attempted to poison Russian sol­
diers with an unidentified toxic substance found in wine delivered to 
the soldiers by Chechen civilians.̂  

The Israeli-Palestinian Conflict 

The Israeli-Palestinian conflict has involved the use of pesticides, 
other chemicals, and sewage in toxic weapons. In October 1997, 
Israeli counterterrorism official Meir Dagan stated that he was afraid 
that toxic weapons were about to be used in the Israeli-Palestinian 
conflict.̂  During the same month, Israeli settiers from Gosh Etzion 
sprayed a chemical on Arab grape farms in the Ertas and Khader vil­
lages south of Bethlehem, ruining hundreds of grapevines and as 
many as 17,000 metric tons of grapes.̂  On lune 19,1999, Hamas an­
nounced plans to poison water supplies is Israel with "chemical sub-

^The amount in question would not have caused death. See "Turks Report Attempt lo 
Poison Air Force Unit," Reuters, March 28,1992, as quoted in Monday, Thinking the 
Unthinkable, Decembei lS9B,p 137. 

^See "A History of Biological and Chemical Threats to Water Supply," January 1,1999. 
Although the number of deaths caused by poisoning was much smaller than that 
caused by land mines in the region, the use of poison was nonetheless an effective ter 
ror weapon. 

^See Jason Pate, Gary Ackerman, and Kimberiy McQoud, 2000 WMD Terrorism 
Chronology: Incidents Involumg Sub-National Actors and Chemical, Biological 
Radiological, or Nuclear Materials, Monterey, CA: Center for Nonproliferation 
Studies, available at http'//cns miis.edu/pubs/repDrls/Gbrn2k.htm, 

^See Yigai Sarna and Anat Tal-Shir, "Most of .Ml He Ukes to Disguise Himself and 
Operate in Enemy Territorv," Yediot Aharonot, October 24,1997, pp. 16-19, accessed 
from FBIS-FTS-199711020Cib227. 

^See Shabatai Z\i, "Israeli Setders Desuoy 17,000 Tons of Grapes," Al-Ayyam, Oclober 
23.1997, available at hHp://wi\-w.hebron.com/article04-10-23-97.html 

http://miis.edu/pubs/repDrls/Gbrn2k.htm
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Stances. "3 In November 1999, Israeli forces arrested an unidentified 
Hamas leader who had charts, tables, and specific instructions for 
mixing toxic substances into usable weapons. The materials were ali 
obtained locally and were easy to disguise."' 

In 2000, both Hezbollah and Hamas used insecticide in rockets or 
threatened to burn Israeli factories where industrial wastes were 
stored, creating clouds of toxic vapors." In February' 2000, Turkish 
authorities seized eight units of an unknown toxic substance during 
a weapons raid of Hezbollah faculties ui Gazientep.'^ In lune 2000, 
Palestufiian news sources reported that Israeli settiers ftom the Efrat 
settlement on the West Barik had deliberately released sewer water 
into agricultural fields maintained by Palestinian settiers in the vil­
lage of Khadder, near Bethlehem. According to local farmers, the re­
lease of the wastewater was part of an "annual tradition" designed to 
force Palestinian farmers off of their land.'^ In September 2001, 
Israelis used chemical fertilizer in a mass poisoning of 145 sheep and 
goats in the West Bank.'* 

Pesticides or other cliemicals are also suspected to have been used as 
part of an attack by Palestinian suicide bombers in December 2001. 
Hazardous materials were found in a device detonated by the attack­
ers, creating what officials believed was a crude attempt to make a 

9soc Gavin Cameron, Jason Pate, Diana McCauley, and Lindsay DeFazio, 7999 WMD 
Terrorism Chronology: Incidents Involving Sub-National Actors and Chemical, 
Biological, Radiologicai, and Nuclear Materials, Monterey, CA: Center for 
Nonproliferation Studies, Vol. 7, Ko. 2, Summer 2000, available at http://cns.miis.edu/ 
pubs/npr/vol07/72/wmdcbr72Jitm. 

^''"Hot Mish'al," Channel 2 Television Network, November 8, 1999, accessed ftom 
FBIS-FTS-19991109000932. 

"See Paul Dedard. "Danger Zone," i/.S. ,\ews & World Report, March 6,2000, p. 10. 

'^See Pate, et al., 2000 WMD Terrorism Chronology. 

'^See "Setders Pump Sewerage Water into Palestinian Groves," Palestine Information 
Network, June 21, 2000, available at http-//www palestir.e-info.net/daily_ncws/ 
prev_edition5/2000/June2000/21June.htm#9. 

'*See Tracy Wilkinson, "Microcosm of the Mideast Conflict in a Dead Flock," Los 
Angeles Times, September 1, 2001, p A3, and Stefan H. Leader, "The Rise of 
Terrorism," Security Management, April 2001. The conclusion viras reached after 
investigators found a large amount of cyanide along with manuals in the bombers' 
residences. 

http://cns.miis.edu/
http://palestir.e-info.net/daily_ncws/
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chemical weapon. One of the bombs used in the attacks on 
lerusalem appears to have been immersed in some kind of chemical. 
An Israeli official noted that Palestinian bombers had apparentiy ex­
perimented with their explosive devices in order to "maximize the 
effect" by spreading hazardous materials in the vicinity of tiie blast. 

CHEMICALS, GASES, AND SMOKE 

Chemicals, gases, and smoke can be used as part of traditional 
weaponry such as bombs and rockets or as weapons in themselves— 
as, for example, when industrial facilities are attacked to cause a 
chemical release. Several such uses are examined in this section. 

Bosnia 

In the first week of August 1993, Bosnian Muslim forces used chlo­
rine in 120mm shells on three occasions against Bosnian Serb forces. 
A few shells were fired at each decisive point of the battie either to 
facilitate a Muslim breakthrough or to stall the Serbs' advance. 
United Nations Protection Force (UNPROFOR) observers described 
the weapons as "crude, almost like home-made stuff with a radius of 
only 20 meters." The order to use chlorine for defense purposes 
came fi'om Andjelko Makar, Chief of Staff uf the Second Corps of the 
Bosnia-Herzegovina Army based in Tuzla.'̂  

Croatia 

Serbian forces have frequentiy used toxic weapons, both as tradi­
tional weapons and through attacks on industrial facilities. As de­
scribed in the introduction to this report, Serbian forces in Croatia 
used rockets, bombs, artillery, machine gun tracers, and moriars on 
six occasions between 1993 and 1995 to attack the Petrochemia 
plant, which produced fertilizer, carbon black, and light-fraction 
petroleum products. Hazardous substances at the plant included 
ammonia; sulfur (which poses a hydrogen sulfide inhalation hazard 

'^See Vossef Bodansky, "Bu&niiin Muslim Forces' First Combat Use of Chemical 
Weapons." Defense and Foreign Affairs Strategic Policy, hugusx 31,1993, p. 16 
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in the event of a fire); nitric, sulfuric, and phosphoric acids; heavy oil; 
and formaldehyde.'^ 

Other chemical plants were attacked in the Croatian war. Serbian 
forces used rockets containing cluster bombs on a natural gas refin­
ery in eastern Slavonia where ethane, propane, and butane were 
stored. Serbian forces also struck a chemical plant near the town of 
Jovan, releasing 72 tons of anhydrous ammonia and forcing the 
evacuation of 32,000 residents. Mortar attacks were launched on the 
Herbos pesticide plant located in Croatia's industrial center at Sisak. 
In addition, Serbian forces attacked large fuel storage tanks along the 
highway from Belgrade to the outskirts of Zagreb and started large 
fires at Osijek, Sisak, and Kulovak.'^ The refiner^' at Sisak, which 
produced liquefied petroleum gas (LPG), fuels, petroleum coke, and 
solvents, was hit particularly hard. Thousands of Serbian artillery 
rounds hit 38 storage tanks, destroying all of them. U.S. modeling 
efforts indicate that had the attacks destroyed existing stored chemi­
cal containers, lethal concentrations of chemicals would have cov­
ered a wide area. 

Toxic warfare was also used against the Serbs. Muslim forces in 
Tuzla threatened chemical use in order to hold off a Serbian attack 
against the city, vovi/ing to release large quantities of chlorine gas 
from railroad tank cars if the city was assaulted—despite the large 
number of ftiendly casualties that would have resulted from such an 
action.^* 

Sri Lanka 

During the 1990s, the LTTE used chemical waste to attack industrial 
facilities on several occasions as a means of creating confusion at 
strategic points. In November 1995, LITE forces launched a gas at­
tack on Sri Lankan troops in a bid to lift a siege on the rebel bastion 
of Jaffiia, sparking heavy battles that left 84 dead on both sides. The 

'"See FM 90-10-1, Q-8-Q-9. Refineries are usually designed so that two fires can be 
controlled and .suppressed at one time, but al this refinery firefighters had to fight as 
many as live major fires simultaneously. 

^7|bid. 

'8ibid. 
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toxic attack was the first since 1990, v^en the LTTE fired chlorine gas 
cylinders into a besieged military camp near Batticaloa on the east 
coast. '^ In 2001, Tamil rebels attacked the Bandaranaike 
International Airport and military base with mortars. The first wave 
of attacks, launched at 3:30 a.m., targeted industrial and fiiel facilities 
at the airport to create a fire and smoke diversion, while a second 
wave of mortars was aimed at both commercial and military aircraft. 
The resulting damage claimed 12 aircraft, costing millions of dollars, 
and closed the airport for a day.^'' 

Chechnya and Russia 

In Chechnya, both Chechens and Russians have accused each other 
of ammonia and chlorine attacks. In 1995, a Chechen soldier de­
scribed a Russian weapon that released an unknown toxic chemical: 

But one day an aircraft appeared and dropped a strange 
bomb. That is, it fell very strangely, rather slowly, flipping 
over and over the whole time. It detonated at a height of 120 
meters above the ground and lots and lots of these litde petals 
came out. They came whirling slowly down. At first we 
thought they were mines you know, the kind you scatter and 
if you step on them they blow off your foot. But then, after a 
while, they began to explode spontaneously. Not \'ery loudly, 
but there were bangs throughout the forest. I went up and 
picked up one of these things. It went off in my hand. In tbe 
middle, between two petals, was a kind of capsule, about as 
big as a vial of brilliant green antiseptic. Some sort of liquid 
splashed out onto my clothing and a bit landed on my hand. I 
threw my jacket out, but later on there was a burning sensa­
tion on my hand, although I had immediately washed off the 
liquid with water. The smell was so bad it was impossible to 
breathe. It was disgusting. And there seemed co be a bit of a 

' ' S e c Agence Ftance-Presse, November 25, 1995, accessed from FBIS-FTS-
19951125000450. 

''^Sce "Tamil Rebels Raid Sri Lankan .\irport," WashingtonPost,ivly25,'H)0l,p. M. 

file:///irport


24 Toxic Warfare 

smell of garlic. Then, a couple of days later, the leaves began 
lo fall from the trees.^' 

This incident is particularly interesting because of the delivery sys­
tem used, which was similar to a fiiel-air explosive. However, the 
weapon was used to deliver not a mainstream chemical agent but 
some type of toxic substance or waste. Clearly, the Russians were 
modifying existing weaponry.^^ The incident also suggests some­
thing of the psychological uncertainty surrounding toxic warfare. 
The soldier recognizes that something toxic has landed on his cloth­
ing but doesn't know what it is. He also reports a feeling of revulsion 
at the substance's odor and has difficulty breathing as a result. 

In both 1999 and 2000, Chechen rebels launched toxic attacks involv­
ing chemical and petroleum waste. On December 10, 1999, 
Chechens detonated previously prepared containers of chlorine and 
ammonia. As part of a battie with federal forces, they also ignited five 
oil wells, which burned up to 200 tons of oil per day.^^ The resulting 
smoke degraded the Russians' ability to observe the Chechens' ac­
tions and hence their ability to conduct military operations. In 
lanuary 2000, Chechen forces tried to slow a federal force's offensive 
by blowing up 60-ton-capacity barrels in U l rail cars loaded with 
chlorine solution and petroleum and emitting clouds of toxic gases.^^ 

^'See Alexander MnatsakanyEui, 'Were Chemical Weapons Used in Chechnya?" 
Izvestia, August 24,1995, pp. 1-2, accessed from FBIS-FTS-19970502001427. 

^^Based on interviews wilh Eric Croddy from the Monterey Insdtute of Intemational 
Studies and with analysts at the Armed Forces Medical Intelligence Center (AFMIC), 
July 2001. 

^^See "Grozny Gas Qoud Blovm in Wrong DIrecdon," Russian Public Television First 
Channel Network, December29,1999, accessed from FBIS-FTS-19g9I22900]437; and 
"Five Oil Wells Still Ablaze in Chechnya," RIA, November 30, 1999, accessed from 
FBIS-FTS-19991201000318. 

^ .̂See *1 oxic Cloud m Chechnya: Rebels Detonate Chlorine Tank," RU, December 10, 
1999, accessed from FBIS-FTS-1999121000813; Pate et al., 2000 WMD Terrorism 
Chronology, Mikhail Supotnicskii, "The Second Coming of Chlorine," Nezavisimoye 
voyennoe obozrenie. No. 1, January 2000, p. 4, accessed from FBIS-CRP-
20000127000079; and Yevgenu V, Antonov, "'I'hreat of Terrorist Attack Using Weapons 
of Mass Destruction from Chechnya," Yadernyykontrol, No 2, March-rAprU 2001, pp. 
55-70, accessed from FBlS-CEP-20010610000001. 
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Russia began to take the toxic threat seriously by sending NBC troops 
to the area and issuing gas masks and other protective measures for 
soldiers.^^ Militar)'intelligence reported that mines, barrels, cisterns, 
and canisters filled with chlorine, ammonia, liquid nitrogen, and 
low-level radioactive waste stolen from medical and research waste 
disposal facilities'^ near Grozny had been placed at the intersections 
of major streets.^'' It is not entirely clear wrhat Chechen rebels hoped 
to achieve through this particular combination of chemicals. In 
March 2000, Russian raids on Chechen positions in Grozny found ten 
tons of chlorine in preparation for deployment,'^ 

Another example of the psychological impact of toxic weapons oc­
curred in 2001, when rumors spread throughout Russia and the 
Persian Gulf ofa Chechen plan to use chemicals. A Chechen chemist 
by the name of "Chitigov" (who was linked to the Chechen Arab 
warlord Khattab), together with "renovmed chemist al-Khazur" from 
the United Arab Emirates, was reported to be trying to invent a 
chemical bomb in field conditions. The bomb was to be constructed 
from materials easily obtained from glass factories.'^ Rumors such 

'°See Andrei Korbui, "Chechnya: The Ecological Threat Is Growing," Nezavisimoye 
voyennoye obozrenie. No. 176, January 28, 2000, available at http://nvo.ng.ru/wars/ 
2000-01-23/2_ecohazard,htmI. See also Olga Oliker, Russia's Chechen Wars 1994-
2000: lessons fmm (/rb]nComJ7at,MR-1289-A. Santa Monica: RAND, 2001. 

'"Medical waste as a potcnlial toxic weapon also needs to be defined more clearly. In 
terms of biological sources, thousands of hospitals around the worid produce millions 
of tons of infectious and medical waste every day. Qinics, colleges and universities, 
diagnostic laboratories, pharmaceutical companies, mortuary fadlides, and doctors' 
offices also generate viraste. Biological toxins can include human blood and blood 
products, cultures anil .stocks of infectious agent.s, pathological wastes, contaminated 
wastes from patient care, discarded biological materials, contaminated animal car­
casses, body parts, bedding, and contaminated equipment. In addition, the disposal 
of infectious and medical waste is a problem because ofits potential to transmit dis­
ease. Because commercial services for infecduus and medical waste disposal are ei­
ther poor or nonexistent in most areas of tlic worid, these wastes may conslinite a se­
rious health hazsird for military forces. The primary hazard is tiiat these wnstes remain 
infectious for years if left untreated 

'^See Kotbut, "Chechnya The Ecological Threat Is Growing," January 28, 2000 See 
also Oliker,/iujsia's Chechen Wars 1994-2000,2001. 

'^See "Snipers, Small Rebel Groups Remain in Grozny," ITAR-TASS. March 12,2000, 
accessed from FBIS-CEP-2a00031200007'l. 

' °Sce Timofey Borisov, "Smear a Grenade with Glue and Hain Down Mell," 
Rossiyskaya gazeta, August 30, 2001, as cited in "Paper Prufiles Chechen Manufaulurer 

http://nvo.ng.ru/wars/
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as this suggest the potential psychological impact of toxic weapons, 
which are made to seem more powerfiil than they really are. In the 
past, Chechens have used information operations to exaggerate their 
chemical and biological weapon (CBW) capabilities. 

TRENDS IN TOXIC WARFARE: ESCALATION OF USE, 
INCREASED SOPHISTICATION, EXOTIC COMBINATIONS 

Al-Qaeda and Osama bin Laden 

The experience of Al-Qaeda and Osama bin Laden points to the dan­
gerous combination of easy-to-obtain toxic weaponry and sophisti­
cated terrorist networks. 'Toxic weapons seem to be used to an in­
creasing extent in conjunction with more complex forms of organiza­
tion, training, and equipment. Ever since the 1993 World Trade 
Center car bombings, when Al-Qaeda used cyanide in a bungled at­
tempt to cause a toxic attack as well, Al-Qaeda has shown an interest 
in toxic warfare.̂ " Al-Qaeda has experimented with cyanide gas in 
Derunta, Afghanistan. '̂ Another bin Laden cell in Africa planned a 
cyanide attack in Europe.^' After the September II terrorist attacks 
on the Unhed States, U.S. Attorney General John Ashcroft told the 
Senate ludiciary Committee that several individuals linked to the hi­
jackers had fraudulcntiy obtained or attempted to obtain hazardous 
material transportation licenses.̂ ^ While Al-Qaeda has a number of 
options available to it, toxic warfare may certainly be one of them. 

of Toxic Weapons," accessed from FB1S-CEP-20010830000180 The same recipes are 
found in Osama bin Laden's training manual. 

^"See Craig P>'es and William C. Rempel, "Poison Gas Plot Alleged in Europe," Los 
Angeles Times, November 12,2001, p. 10. 

^ ' See James Risen and Judidi Miller, "Al Qaeda Sites Show Skills in Chemicals," New 
York Times, November 11,2001, p. Bl. See also Rory McCarthy, "Inside Bin Laden's 
Chemical Bunker," The Guardian, November 17,2001; Keith B. Richbuig, "Bin Laden 
and Bombs," Washington Post, November 22, 2001, p. Al; and Tom Walker, "Al-
Qaeda's Secrets: Bin Laden's Camps Reveal Chemical Weapon Ambition," Sunday 
Times (UK), November 25,2001. 

^'Sce Pyes and Rempel, "Poison Gas Plot Alleged in Europe," November 12,2001, pp, 
I and 10 

^^See "FBI Starts Nationwide Records Check on H.AZMAr Truckers," CNN Online, 
September 26,2001, available at http://wvvw.cnn.com. 

http://wvvw.cnn.com
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TheELNandFARC 

While the combination of toxic warfare with increasuigly sophisti­
cated terrorist networks represents one trend, increased oppor­
tunism in the use or combination of toxic substances represents an­
other. In March 1998, for example, the ELN (the Army of National 
Liberation) mortar attacks outside Cucuta, Colombia, included two 
explosive charges at a checkpoint, killing Colombian soldier Alberto 
Moreno Vesga. According to a medical report, the ELN used "fecal 
material in the explosive devices, causing a high level of contamina­
tion in the wounds. Soldier Moreno died from wounds suffered on 
the arms, [and] legs, and a severe [sepsis] as a result of the fecal sub­
stances placed in the aforementioned explosives." A stream of toxic 
attacks has subsequentiy occurred. In late 2000, the ELN attacked 
the police department in Cajibio with sulfuric acid and ammonia. In 
March 2001, FARC (the Revolutionary Armed Forces of Colombia) 
attacked the police station in Puerto Lieras with pipe bombs that 
were loaded with glue, sulfuric acid, gasoline, tar, and feces.̂ '* In 
September 2001, FARC attacked the Huila police department with 
unidentified pulmonary agents thought to be chlorine. 

LTTE Sea and Land Attacks 

The Tamil Sea Tigers (LTTE)35 have used smoke and vapors both to 
create casualties and to cause deception, sometimes through elabo­
rately s t^ed or sophisticated means. In September 2001, the Tamil 
Sea Tigers attacked Bandaranaike Airport, destroying half of the Sri 
Lankan air fieet and causing millions of dollars of damage. Included 
was an attack on the airport's fuel depot that was aimed at spreading 
smoke and vapors.^^ Hie attack was intended to produce—and in­
deed resulted in—a spectacular mess that destroyed the fuel depot 
while also causing confuiiion and eventual military operations. One 
month later, in October 2001, a suicide squad from the I.TTH sea 

^*See "F/\RC Allegedly Using Acid, Tar, Feres to Make Bombs," El Tiempo, September 
6,2001, accessed from FBIS-LAP-20010906000034. 

^ ^ h e Tamil Sea Tigers is the oceangoing version of the Tamil Tigers. 

^^See Rohan Gunaratna, "Intelligence Failures Exposed by Taiiid Tigers Airport 
Attack," Jane's Intelligence Review, September 2001, pp. 14-17. 
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forces attacked the MV Silk Pride at sundown as the ship approached 
the Haffha peninsula. The oil tanker, carrying 225 tons of low-sulfur 
diesel, 160 tones of kerosene oil, and 275 tons of auto diesel, caught 
on fire.^^ LTTE fighters later participated in yet another toxic attack 
in an effort to interrupt Sri Lanka's economy.^^ 

RAISING THE LEVEL OF VIOLENCE? 

This review of incidents involving toxic warfare suggests that interest 
in the use of such weapons may well be on the rise. Recent raids on 
Al-Qaeda cells both in Europe and in Afghanistan have uncovered 
manuals clearly illustrating that Al-Qaeda terrorists were thinking, 
among other thdngs, about deploying toxic weapons. Those who use 
toxic weapons are also taking whatever opportunities become avail­
able to bend the definition of chemical warfare and conventional 
conflict through their choice of toxic materials and tactics. By 
breaking down the barriers concerning the types of materials that are 
used in attacks, terrorists and insui^ents are looking to increase their 
opportunities to catch the adversary off guard and create uncer­
tainty. These asymmetrical warfare options are by design far ftom 
those described by chemical warfare treaties and international war­
fare regulations. Terrorists are also incorporating toxic weapons into 
more complex preparation and planning strategies. 

Taken together, these developments suggest that nonstate actors 
may be attempting to increase their military prowess through the use 
of toxic weapons. What this could mean for the United States and 
the U.S. Air Force will be the subject of the next two chapters. 

'^See "Further on Tamil Tigers Attacking Oil Tanker in Sri Lanka," Agence France-
Presse, October30,2001, accessed from FBIS-SAP-20011030000111. 

^^See "Guerrdla Suicide Boat Hits Sri Lankan Oil Tanker," Reuters, Oclober 30,2001. 



Chapter Four 

TOXIC THREATS IN EXPEDITIONARY SETTINGS 

U.S. forces have faced the specter of toxic attacks for some time. 
Typically, these attacks have been considered within the context of 
operations against countries such as North Korea and the former 
Soviet Union, and the primary weapons of concem have been mili­
tarized chemical and biological agents. However, the United States 
has given scant consideration to the use of more expedient toxic 
agents or to the damage that something short of chemical and bio­
logical warfare agents could cause. 

Although U.S. operations have not yet faced repeated threats fi-om 
toxic weapons,^ that possibility clearly exists, particulariy in light of 
(he wide availability of toxic materials. Water supplies in areas of op­
erations are vulnerable to intentional and accidental contamination. 
Toxic waste poses yet another threat, especially because an increas­
ing number of U.S. operations are being conducted in urban indus­
trial areas with decaying and wrecked chemical infrastructures, 

U.S. forces frequentiy operate in environments in which there are 
toxic materials, particularly industrial chemicals. A number of these 
chemicals have the potential to interfere with U.S. operations in a 
significant manner across the range of military operations. Most 
toxic weapons can be released as vapors—which, as noted earlier, 
tend to remain concentrated downwind from the release point, in 

'previous studies of airfield intrusions and attacks show that quick attacks were the 
most successful. See David A, Shiapak and Alan Vick, 'Check Six Begins on the 
Ground". Responding to the Evolving Ground Threat to U.S. Air Force Bases, MR-606-
AF, Santa Monica: RAND, 1995; and /Vlan Vick, Snakes in the Eagle's Nest: A History of 
Ground Attacks on Air Bases. Mli-553-KF, Sanla Monica- RAND, 1995 
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natural low-lying areas such as valleys, ravines, or man-made struc­
tures; or Ul any area with low air circulation. Explosions can create 
and spread liquid hazards, and vapors may condense to liquids in 
cold air.' 

The U.S. militar)' is currentiy seeking to improve its capabilities in re­
sponding to a range of possible terrorist threats, and toxic warfare is 
one such threat. Many U.S. military field manuals and related doc­
uments are in the process of being updated, and organizing, training, 
and equipping for toxic warfare are among the issues being ad­
dressed.̂  

This chapter focuses on risk and planning issues for U.S. forces en­
gaged in expeditionary settings. We first examine the risks firom toxic 
warfare for such operations. We then look at the current state of 
knowledge regarding such threats and identify gaps that need to be 
fiUed. 

U.S. OPERATIONS AND TOXIC WARFARE IN THE 1990S 

Although the United States has had limited experience with toxic 
warfare, a review of past inddents involving toxic threats can point to 
some areas of potential vulnerability. One threat arises from toxic 
smoke in the field of operations. 

The threat from toxic smoke is greatest for ground forces deployed to 
unstable areas, which today include Afghanistan, Pakistan, 
Uzbekistan, and Kyrgyzstan, Operation Desert Storm provides an 
example of the confosion and damage that can result from toxic 

^Four industry-standard dispersion models measure the spread of toxic materials: 
AFTOX, DEGADIS, INPUFF, and SLAB, See Breeze Software and Services, Breeze Haz 
Materials, available at http://www.breeze-sufiware.com/content/haz/, 

-hlie Chemical Corps Doctrine and Development Division of the U.S, Army Chemical 
School (USACMLS) conducted a study on lapses in doctrine regarding toxic warfare. 
They deemed that JP 1.02 Qoint Warfare ofthe Armed Forces ofthe United .States), FM 
101-5-1 (Operadonal Terms and Graphics), FM 3-100 (Chemical Opcradons Principles 
and Fundamentals), FM 3-3 (Chemical and Biological Contamination Avoidance), FM 
3-11 (Flame, Riot Control Agents and Herbicide Operations}, FM 3-18 (Special NBC 
Reconnaissance), and FM 34-54 (BatUefield Technical Intelligence) all need to be 
rewritten See USACMLS Doctrine Changes, available at hctp://wvirw.wood.army.mil/ 
cmdoc/ductriiie%20changcs.pdf. 

http://www.breeze-sufiware.com/content/haz/
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smoke, which can be used to impair vision and disrupt military op­
erations. From lanuary 25 to 27,1991, Iraqi troops created a massive 
oil spill off Kuwait that ignited more than 700 Kuwaiti oil fields, 
sending smoke throughout the area of operations. In response, U.S. 
F-11 IFs launched GBU-15 guided bombs that managed to destroy oil 
manifolds connecting storage tanks to the terminal. While this ac­
tion drastically cut the flow of oil, oil fires continued to release lai^e 
quantities of poisonous gases. In addition, some wells failed to ig­
nite, forming vast pools of raw crude that covered hundreds of acres 
and created potential firetraps. So great was the smoke from burning 
oil wells that visibility was severely hmited for coalition air forces in 
the Kuwaiti theater of operations (KTO). For fliers, the smoke cre­
ated abrupt and repeated transitions from clear skies to instrument 
flying conditions. The weather also added to the problem, with 
black-spattering, oil-laden rain clogging engines in the air and on the 
ground.* 

U.S. armed forces are also subject to contaminated supplies. 
Contamination can result firom poor security on the part of outside 
suppliers as well as from the presence of toxic waste in and around 
the area of operations. One example of the risk of water contamina­
tion arose during Operation lust Cause. When U.S. forces landed in 
Somalia, the first priority for allied commanders was to supply fresh 
water to their forces on the ground. A plant located in Saudi Arabia 
had initially been commissioned to deliver thousands of pallets of 
bottied water at a cost of millions of dollars. Upon their delivery to 
Somalia, however, some of the bottles were found by U.S. Army 
chemists to be contaminated with fecal matter, and the entire lot was 
dumped. Until alternative sources of water could be found, most 

*5ee Federation of American .Sciendsts, Reaching Globally, Reaching Powerftdly: The 
United States Air Force in the Gulf War—A Report—September 1991, available at 
http://wvk'w.fas.org/man/dod-I01 /ops/docs/desstorm.htm: Federadon of American 
Scientists, Chapter VI—The Air Campaign, available at http://www.fas.org/irp/ 
imint/docs/cpgw6/cpgw_ch6_cxccuie.htm; and U.S. General .Accounting Office, 
Operation Desert Storm: Evaluation nf the Air Campaign, Washington, D.C, 
a'\0/NSt/VD-97-134, June 1997, p. 5, Appendix IV:3 The Armed Forces Medical 
Intelligence Center stated that the detonation ol the oil wells was intended to create 
flame barriers and tn give off hydrogen sulfide gas contained in oil divened from deep, 
high-pressure wells. If the petroleum is ignited in the presence of large quantities of 
natural gas, the effects would be similar to a fuel air explosive (FAE). See Federation of 
American Scientists, AI'MIC Weekly Wire 48-90, available at htip://www.fa5.org/irp/ 
gulf/cia/970129/9701 ]0_WW48090l90_OOOI .html 

http://wvk'w.fas.org/man/dod-I01
http://www.fas.org/irp/
http://www.fa5.org/irp/
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U.N. contingents had to make do with Kenyan boxed v/ater that was 
deemed clean. French forces had water flown in daily from Europe, 
which needed to be well guarded at French bunkers.̂  

U.S. THINKING ABOUT TOXIC THREATS 

Throughout the 1990s, the growing awareness ofthe threat posed by 
NBC weapons provided a foundation for learning more about the 
phenomenon. Toxic weapons using industrial chemicals are rela­
tively easy to produce, as there is no need to synthesize, process, im­
provise agent delivery devices, or conduct testing. Littie or no spe­
cialized knowledge ofthe manufacturing process is required. Toxic 
substances such as chlorine, phosgene, and hydrogen cyanide can 
easfly be acquired and adapted.'* For those seeking to use toxic 
weapons, the biggest threat is to avoid detection by authorities. Yet 
the wide availability of the substances used to make toxic weapons 
makes detection difficult. 

An example of more formal U.S. thinking about potential loxic 
threats can be found in the 1997 Assessment of the Impact of 
Chemical and Biological Weapons on Joint Operations in 2010. This 
study examined, among other threats from chemical warfare, the po­
tential for toxic weapons to disrupt U.S. military operations. The 
study identified local and asymmetrical attacks as the most likely 
threats to U.S, forces.'̂ ' More specifically, the report examuied a sce­
nario in which a "blue team" uses chemical agents thinly to avoid 
lethal levels, which allows the force to impede U.S. military opera­
tions while complicating detection and cleanup. This report pro­
vides an idea of broad U.S. thinking about chemical weapons, al-

^See Venter, 'Poisoned Chalice Poses Problems," January 1,1999. 

^See U.S. General Accounting Office, Statement of Henry L Hinton, Jr., Assistant 
Comptroller General, National Security and Interruttioruil Affairs Division, Testimony 
Before tlie Subcommittee on National Security, Veterans Affairs, and Intemational 
Relations, Committee on Govemment Reform, House of Representatives, Combating 
Terrorism: Observations on the Threat of Chemical and Biological Terrorism, 
Washington, D.C, GAO/T-NSIAD-00-50, October 20,1999, 

'Sec U,S, General Accounting Office, Report to Congressional Requesters, Chemical 
Weapons: DOD Does Not Have a Strategy to Address Low-Level Exposures, Washington, 
D.C., GAO/NSIAD-98-228, September 1998. 
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though it does not offer a separate assessment of the response 
needed for toxic weapons. 

In 1998, the Office of the Secretary of Defense (OSD) assessed the 
potential for a chemical attack to cause significant delays in the de­
ployment of forces and to impair mission success. Although this 
OSD report did not specifically address toxic threats to the forces, it 
did examine the impact of a chemical or biological attack on an in­
stallation serving as a power projection site (i.e., one that our forces 
would use as a launching point in a time of crisis), using Fort B ta^ 
and Pope Air Force Base (both located in Fayetteville, North 
Carolina) as its focus. The Pope/Bragg study concluded that chemi­
cal/biological attacks would significantiy delay deploying forces and 
had the potential to impair the mission achievement of those forces. 
It forther suggested that many of the vulnerabflitics observed could 
be minimized through a preparedness program consisting of plan­
ning, training, exercises, and equipment. In consonance with this 
conclusion, the study recommended that DoD estabUsh a program of 
installation preparedness to enhance awareness, plans, and prepa­
rations for the possibility of chemical or biological attacks at key 
force projection sites. This need formed the basis of the Pope/Bragg 
pilot.8 

The U.S. Army Soldier and Biological Chemical Command 
(SBCCOM) has also developed a preparedness program for address­
ing issues relating to WMD. This program, which is directed toward 
U.S. military installations and has been successfully piloted at Fort 
Bragg and Pope Air Force Base, is based on the Army's experience in 
the Nunn-Lugar-Domenici Domestic Preparedness Program and on 
its participation in the Pope/Bragg study. The program's objective 
was to validate an approach toward preparing key military installa­
tions to respond to asymmetrical attacks involving WMD. 
Accordingly, it consisted of planning, training, exercises, and other 
technical assistance. The program targeted installation commanders 
and their staffs, installation emergency responders (fire, HAZMAT, 
and law enforcement/security personnel as well as health care 

^See Paul Wolfowitz, Deputy Secretar)' of Defense, letter to the Honorable Bob Stump, 
Chairman, Committee on Armed Services, U S House of Representatives, 
Washington, D.C, April 25, 2001. 
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providers), and their counterparts in the local, state, federal, and 
host-nation communities. ^ 'The pilot programs succeeded in re­
ducing delays in deployment by 45 percent on average and had a 
positive impact on the installation's other operations.'** 

Other work remains to be done to ensure that military doctrine ade­
quately addresses the issue of toxic warfare. In conjunction with 
SBCCOM preparations, the Chemical Corps Doctrine and 
Development Division ofthe U.S. Army Chemical School found that 
several field manuals—IP 1,02, FM 101-5-1, FM 3-100, FM 3-3, FM 
3-11, FM 3-18, and FM 34-54—need to be rewritten to reflect the po­
tential for toxic warfare. The school argued that doctrine should be 
based on the description found in the Assessment of the Impact of 
Chemical and Biological Weapons on Join: Operations in 2010. 
Combined with the evidence that nonstate actors had been increas­
ingly thinking about toxic warfare, FM 3-100 now pinpoints the need 
to identify toxic waste sites.'' 

REMAINING ISSUES FOR EXPEDITIONARY OPERATIONS 

The level of threat represented by toxic weapons remains to be de­
termined. Should toxic warfare be considered a nuisance or a threat 
of strategic concem? Although it is impossible lo know how exten­
sively toxic weapons will be used in the future, the experience of 
toxic warfare to date and the kinds of urban operations in which the 
United States will likely be involved suggest that toxic warfare merits 
serious consideration as part of future planning strategies. There are 
several reasons for this conclusion: 

• The United States is not unmcdiately aware of the location of 
toxic threats. Overall, the U.S. military is actively aware of the 
potential for toxic threats, but the identification of specific 
threats is a painstaking process. In future operations, it is pos­
sible that an entire area of operations could be contaminated 

^Ibid. 

lOlbid. 

' 'ibid. Discussions widi AFMIC anal>'sts, 2000-2001, 
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wilh toxic waste.'^ Therefore, as the war on terrorism continues, 
U.S. forces will need to improve their knowledge of the locations 
of both legal and illegal sources of toxic waste as part of their 
intelligence assessments and contingencies.'^ 

At the operadonal level, U.S. forces currentiy have no tailored 
response to toxic warfare in doctrine. As the U.S. military devel­
ops a response to toxic warfare, it will need to provide a doctrinal 
response to resolve the trade-off between force protection and 
mobility/E^lify. One response to the potential for toxic warfare 
could be to bring chemical kits, protective clothing, cleanup ma­
terials, and the like, on every operation. Doing so, however, 
would impede the mobility and agilify of the forces. 

Emergency response exercises and training should also be ex­
panded to incorporate all the elements that could be involved in 
responding to a toxic attack. Air Force first responders currentiy 
exercise with their civilian counterparts on an annual basis, using 
the Disaster Response Force infrastructure to vary the types of 
NBC attack to include nuclear/radiological, biological, chemical, 
incendiary, and explosive materials.''* The Air Force is 
investigating the possible use of the SBCCOM Program and ser­
vices provided by the University of Texas A&M Emergency Re­
sponder Training Program. Three interactive training CD-ROMs 
for the emergency response to terrorism have been published by 
Headquarters, Air Force Civil Engineer Support Agency (HQ 
AFCESA) and distributed to all Air Force installations. '^ 

The use of toxic weapons has implications for U.S. military lift 
and logistics. As base security becomes more critical to opera­
tions, the vulnerability of key logistics sites has emerged as an 

'^Interview viith a U.S Navy SEAL, 2001, who asked not to be identified. According to 
the interviewee, each operation is conducted in failed states filled with toxic waste, 
sewage, and radioactive waste. 

'^rhe author participated in the plarming process by contributing to classified AFMIC 
product!, un loxic warfare and their presence in the Afghan theater. 

'''See Wolfowitz, letter to the Honorable Bob Stump, April 25,2001 

'^ibid 
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important issue.'^ Many sites are vulnerable to toxic attack, in­
cluding ports, airfields, and related fixed sites that serve as choke 
points. Ports of embarkation (POEs) and en route facilities may 
be targeted in order to disrupt or inhibit U.S, military deploy­
ment both within and outside the threatened theater. For some 
large-scale operations, the en route structure is limited and may 
be a particularly lucrative target. Fixed sites are high-value tar­
gets for adversary toxic attack. Combat forces are vulnerable 
both during entry operations and during movement to areas of 
military operations. Support staguig areas as well as rail and 

I road networks are also potential targets, as are intermediate and 
I infrastructure logistics bases. Aerial ports of debarkation 
I (APODs) are vulnerable as well, 

' The APOD provides an example of how the U.S. Air Force can in-
' corporate the possibility of toxic warfare into its planning. 

Because each APOD is unique, the size and operational flexibility 
of any particular site will affect the commander's options for pre­
venting toxic contamination. To minimize the potential for air­
craft to be exposed to toxic threats during ground operations, 
APOD plans need to include expedited offload procedures within 
the toxic threat area (e.g., engines running, no crew changes or 
refueling). It must also be recognized that in the event of con­
tamination, some aircraft will not be able to land at or depart 
firom certain areas of an aerial port regardless of its level of toxic 
preparedness. Instead, contaminated aircraft will need to be 
thoroughly decontaminated—a rigorous process if high-tech 
planes with advanced polymers are damaged or destroyed.'^ 

• At the tactical level, U.S. armed farces may not be ready for 
toxic warfare. OSD has found a number of problems with prepa­
ration for toxic warfare as a subset of an NBC attack. Toxic 
waste vapors often hug the ground, an issue that is not 
addressed in some scenarios. On November 15 2001, the Air 
Force Deputy Chief of Staff/Installations and Logistics issued 

'°S«e David A. Fulghiim, Terrorism Makes Base Protection Critical,"Ai/iatfon Week & 
Space Technology, June i6,200i,p 196. 

' 'See U.S. Air Force, Civil Engineer Emergency Response Operations, Air Force Kfanual 
32-4004, December 1,1995, pp. 70-80. 
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direction and guidance to all Major Commands on installation 
actions required for preparation of response to terrorist attacks 
with weapons of mass destruction. The document directed 
installations to plan, equip, train, and exercise installation 
emergency reponse capability for terrorist WMD events. Air 
Force publications to support this policy are in progress. 

The Air Force is coordinating several documents to provide 
needed planning, organization, equipage, training, and 
exercise/evaluation program policy guidance for commanders 
and first responders. The planned policy guidance documents 
implemented Air Force Doctrine Document 2-1.8, Counter 
Nuclear, Biological and Chemical Operation, Other documents 
include Air Force Policy Directive 10-25, Full Spectrum Threat 
Response; Air Force Instruction 10-2501, Full Spectrum Threat 
Response Planning and Operations; Air Force Handbook 10-2502, 
WMD Threat Planning and Response; and Air Force Instruction 
10-2601. Counter NBC Operations. The Air Force has developed 
its Baseline Equipment Data Assessment List in the event of a 
toxic or NBC attack. '^ Additional training is being developed. 

• Cleanup from a toxic attack may pose a difficult challenge. 
Contaminated aircraft pose an especially difficult decontamina­
tion chaUenge, as demonstrated by the oil-laden rain that coali­
tion forces confronted during the Gulf War. Fbced-site decon­
tamination techniques typically focus on fixed facilities and mis­
sion support areas such as command, control, communications, 
computers, and intelligence (C Î) facilities, supply depots, aerial 
and sea ports, medical facilities, and maintenance sites. 
However, cargo may require extensive decontamination mea­
sures, specialized and highly sensitive monitoring equipment, 
and extended weathering or destruction, ll is therefore possible 
that equipment decontamination may have to be delayed until 
after conflict termination.'^ 

In sum, the U.S. military is aware of the threat of toxic warfare, and 
some progress is being made tn raise awareness through U.S. strat-

"*lbid 

'^FM 90-10-1, Append ix.V 
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I 
i 

egy and doctrine. However, more work remains to be done in identi­
fying and locating toxic threats, developing operational and tactical 
responses to toxic warfare, expanding training for responding to 

' toxic attacks, and devising adequate cleanup procedures. The 
United States must also address the threat of toxic weapons within 
the homeland, as will be discussed m the next chapter. 



Chapter Five 

TOXIC THREATS IN THE UNITED STATES 

Toxic warfare is a threat not just for U.S. forces engaged in military 
operations but also for civilians within the United States. The risk is 
increased by the wide availability of toxic materials throughout the 
United States, together with the proximity of industrial operations to 
urban centers. In fact, the combination of large population centers 
and multiple toxic material sources poses a range of threats that 
need not involve warfare; accidents, incompetence, or employee 
malevolence could all produce a toxic incident with significant im­
plications for civilian populations. Yet the potential for terrorists to 
use toxic weapons as part ofa deliberate attack adds another dimen­
sion to this threat. 

This chapter focuses on some of the issues relating to toxic threats in 
the United States and assesses the potential for an effective response 
in the event ofa disaster. It also offers recommendations for civilian-
military planning. 

AREAS OF VULNERABILITY 

U.S. officials have been thinking about toxic warfare attacks on U.S. 
territory for some time. Prior lo the 1996 Atlantic Olympics, for ex­
ample, federal authorities considered potential threats from impro­
vised chemical devices such as the use of high explosives by terrorists 
to puncture a train car loaded with chlorine gas. Since 1996, the 

39 
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United States has routinely taken active measures to prepare for 
special events.' 

Awareness has also increased with respect to the potential for toxic 
attacks involving hazardous materials. Since 1999, the Gilmore 
Commission has discussed the use of hazardous materials as toxic 
weapons. Commission members have investigated prevention, pre­
paredness, mitigation, and response for HAZMAT scenarios and in­
cidents in CONUS as well as chemical, biological, radioactive, and 
nuclear (CBRN), agroterror, and cyber threats.^ 

One issue of great concern remains the potential vulnerability of 
chemical and industrial facilities witiun the United States. Although 

I available unclassified sources do not provide sufficient information 
i from which to draw conclusions about the frequency of past attacks 
j that have been planned or executed against industrial facilities, we 
I can get an idea of the potential vulnerability of many such facilities 

from a recent example involving Greenpeace activists and a Dow 
Chemical plant near Baton Rouge, Louisiana. In February 2001, 

I Greenpeace activists concerned about security problems in the 
chemical industry sought to underscore their point by scaling the 

I fence of the plant, and they succeeded in gaining access to the con-
; trol panel that regidates potentially dangerous discharges into the 
{ Mississippi River.^ The activists' objective was not to release toxic 
j materials into the river but rather to prove that Dow's security pro­

cedures were lackmg. If terrorists had gained similar access, how­
ever, the results could have been devastating. At the plant, industrial 
chemicals such as chlorine, sulfuric acid, and hydrochloric acid 
could potentially provide terrorists with the materials necessary to 
create powerful toxic weapons. A 1999 study by the federal Agency 
for Toxic Substances and Disease Registry referred to these chemi-

'See Jonathan Tucker, "National Health and Medical Services Response to Incidents 
of Chemical and Biological Terrorism" ;AA{/1, Vol. 278, August 6,1997, pp 362-368, 
available at http7/jama ama-assn.org/issues/v278n5/(hill/jpp71008.html. 

^See the materials imder the Advisory Panel to Assess Domestic Response Capabilities 
for Terrorism Involving Weapons of Mass Destruction at http://www rand org/ 
nsrd/terrpanel/. 

°See Eric Pianin, "Toxic Chemicals' Security Worries Officials," Washington Post, 
November 12.20O1, p. A14. 

http://www
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cais as "effective and readily accessible materials to develop impro­
vised explosives, uicendiaries and poisons."^ 

The seriousness of the problem is directly related to the large num­
ber of sites in the United States containing chemicals capable of 
causing harm. Indeed, many of the chemicals used or produced in 
plants throughout the country have the potential to match or exceed 
the 1984 disaster in Bhopal, India. This risk is compounded by the 
frequent movement of these chemicals, typically by rail, through 
densely populated areas such as Baltimore and Washington. 

The toxic threat within the United States is not limited to civilians. 
An attack could potentially affect or be directed toward one or more 
of the many military installations located here. Attacks on critical in­
stallations or embarkation points could delay, prevent, or degrade 
U.S. military operations for homeland protection or overseas de­
ployment. 

STEPS FOR PROTECTING THE UNITED STATES FROM AND 
RESPONDING TO TOXIC WARFARE 

How well are industrial facilities protected against the possibility of a 
toxic attack? In the aftermath of September 11, some U.S. industries 
have increased the precautions taken to protect their facilities. The 
chemical industry, for example, issued stringent new site security 
guidelines, and officials say they are in daily contact with the FBI and 
other federal authorities to prepare for a direct threat against a 
chemical planl.^ Protective measures have also been temporarily 
increased to provide safeguards for industrial facilities and opera­
tions as well as to forestall the potential for retaliation during U.S. 
mflitary operations. For example, immediately after the United 
States began bombing Afghanistan on October 7,2001, the U.S. rail­
road industry imposed a 72-hour moratorium on carrying toxic or 
dangerous chemicals. These shipments were resumed, however, af­
ter the chemical industry argued that chlorine was essential to the 
continued operation of sewage treatment plants and that there was 
no evidence such shipments were being targeted by terrorists. 

••ibid. 

Slhid. 
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The threat from toxic releases remains large. According to "worst-
case" scenarios that companies are requured by law to file with the 
Environmental Protection Agency, a single accident at any of the 
nearly 50 chemical plants operating between Baton Rouge and New 
Orleans could potentially put at risk 10,000 to one million people.^ 
Environmental and hazardous chemical experts say that serious se­
curity problems also persist to varying degrees at chemical manufac­
turing centers in Texas, New lersey, Delaware, Philadelphia, and 
Baltimore.'^ The Dow Chemical plant targeted by Greenpeace re­
ported as its potential "worst case" the release of 800,000 pounds of 
hydrogen chloride, a suffocating gas that woidd threaten 370,000 
people. 

At the forefront of toxic warfare in the United States are the first re­
sponders—those individuals who are part of any "organization re­
sponsible for responding to an incident involving a weapon of mass 
destruction."^ First responders include personnel from medical, law 
enforcement (or security), fire/rescue, HAZMAT, and explosive ord­
nance disposal (EOD) organizations. First responders receive exten­
sive training and participate in frequent exercises. Yet while such 

i training is likely lo provide the basis for an effective initial response 
I to a toxic attack, other crisis response capabilities need to be im-
' proved as well. 

ISSUES TO BE ADDRESSED 

Despite the solid preparedness of first responders, other aspects of 
the U.S. crisis response network are lacking. Currentiy, for example, 
there is no consistent approach toward burden sharing among 
agencies, particularly with regard to treating casualties. Internet 

i connectivity ui many hospitals remains poor, with only 25 percent of 
' laboratories up to federal standards for access and dissemination of 

infornution. Moreover, in the event of multiple toxic attacks, the 
scope of response needed could overwhelm local resources. Most 
U.S. hospitals are unprepared to deal with the casualties they would 

^ b i s scenario provides an estimate of the radius of a dangerous cloud of escaping gas 
and how many people could potentially be affected. 

^See Pianin, "Toxic Chemicals' Security Worries Officials," November 12,2001. 

^Defense Authorization Act for FV 2001, in Section 1031. 
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see in the wake of a terrorist attack with toxic weapons, and hospitals 
have been slow to train staff and to equip facilities owing to a lack of 
fonds.9 

MUitaty and civilian crisis response preparedness efforts must also 
be better coordinated. An opportunity exists for improved synergy 
between military preparedness and civflian expertise in areas such as 
HAZMAT. CiviUan preparations for toxic threat have increased since 
September 11, and civilian organizations are improving their knowl­
edge ofthe nature ofthe threat and the needed response. Additional 
organizing, training, and equipping are being provided at the state 
level. The U.S. military possesses chemical weapon prevention and 
cleanup expertise that is applicable to homeland security. Civilian 
organizations and first responders can benefit from working closely 
with the military in preparUig to respond to toxic threats. The mili­
tary can for its part expand its efforts to coordinate with civUian or­
ganizations in the event of a toxic attack. Such information-sharing 
and coordination efforts will be necessaty to preparing an effective 
response to the threat of toxic weapons, particularly at a time when 
so many demands are being placed on the resources of civilian and 
military' personnel involved in crisis response. 

FINAL THOUGHTS 

Toxic warfare has been a reality for some time. Unfortunately, the 
continued use of small-scale toxic weapons as well as the persistent 
threat thereof signals that state and nonstate actors alike recognize 
that they are in possession of a potent new weapon. Foreign adver­
saries, including both state and insurgent/terrorist interests, increas­
ingly see toxic warfare as a viable weapon for achieving their military 
and pohtical goals. 

U.S. understanding of this threat, while slow to mature, has im­
proved, particularly for current counterterrorism operations. In 

^See Daniel J. DeNoon, "Hospitals Not Ready for Terrorist Attacks," WebMD Medical 
News, lanuary 26, 2000, available at h[tp://www.webmd.cum. Hospitals have three 
ranlced priorities in the event of n HAZMAT incident The primary' duty is to protect 
current patients, staff, and the facility itself. The secondary duty is to give the best 
treatment possible to contaminated patients pieseiiiing for care. The final concem is 
to protect the environment outside the facility. 

http://www.webmd.cum


44 Toxic Warfare 

addition, the U.S. military is improving its ability' to prevent and re­
spond to toxic warfare. This report has provided a preliminary exam­
ination of an increased interest in asymmetrical toxic warfare among 
state and nonstate actors. U.S, forces—especially the U.S. Air 
Force—must continue to think about the problem and take appro­
priate steps for responding to it. 

The risks associated with toxic warfare need to be better understood. 
Plaiming for military operations and civilian crisis response requires 
a detailed understanding of the benefits and costs associated with 
various options for countering toxic weapons. Military personnel 
and civilian officials are currentiy planning for a wide range of 
threats, all of which are competing for a limited pool of resoiurces. 
While this research has aimed to show that toxic warfare merits 
greater attention, it has not attempted to quantify the risk by calcu­
lating the fiequency of toxic attacks in relation to other kinds of risks 
or by assessing the full consequences of these weapons' use. A 
quantitative risk assessment shoidd be considered as a means of 
providing a more thorough evaluation ofthe problem. 
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I. Introduction 

By Notice served June 4, 2008 (and supplemental procedural order served June 19, 

2008), the Surface Transportation Board ("Board") scheduled a public hearing for July 22, 2008 

on the common carrier obligation of railroads with respect to the transportation of hazardous 

materials. The Association of American Railroads ("AAR"), whose members account for 75 

percent of U.S. freight rail mileage, 92 percent of employees, and 95 percent of revenues, intends 

to testify at the hearing and hereby submits this written testimony as directed by the Board in its 

Notice. 

The Board's Notice is an outcome of testimony provided by railroad industry and shipper 

community participants at the Board's April 24-25, 2008 public hearing in Ex Parte No. 677, 

Common Carrier Obligation of Railroads. The tran.sportation of toxic inhalation hazard ("TIH") 

materials was one of the specific items on the Board's agenda in that proceeding and was the 



subject of significant discussion at the hearing. As a principal focus of its testimony, the railroad 

industry, through the AAR and other railroad witnesses, noted that although rail is the safest 

mode of transportation for many hazardous materials, including TIH materials, the transportation 

of TIH materials as currently mandated under the railroads' common carrier obligation subjects 

the railroads to significant risks and raises the specter of "bet the company" exposure in case of 

the release of such materials. 

In response to the Board's institution of this proceeding and the specific inquiries set 

forth in its Notice, the AAR presents the testimony below which addresses the scope of the 

railroads' common carrier obligation regarding TLH materials, the current untenable situation 

facing the railroads with respect to the transport of such materials, and proposals for Board 

action to address the current situation consistent with the common carrier obligation. Although 

the Board's Notice references hazardous materials generally, including Tltl materials, the 

AAR's testimony will focus on TIH materials because of the extraordinary risk and exposure 

imposed upon the raiiroad industry due to the unique characteristics of such materials.' 

II. AAR Position on TIH Materials Transport 

At the outset, the AAR wishes to make clear that it is not seeking at this juncture for the 

railroad industry to be relieved of its common carrier obligation to transport TIH materials. It is, 

however, asking the Board to issue a policy statement that will provide guidance as to what that 

obligation requires and permits. As the Board has long recognized, the railroads' common 

carrier obligation is not absolute. The Board has discretion in interpreting that obligation, and, as 

in all other matters before it, its discretion should be informed by the public interest. 

' A description of the cominodities that the railroads con.sider to be TIH nmtcrials is set forth in Attachment 1. 



The AAR recognizes that rail transportation is the safest and most secure mode of 

transporting TIH materials generally and that many such materials currently play an important 

role in the national economy. The issue, from the railroad industry's perspective, is that ifthere 

is a public interest need for the railroads to be compelled to carry TIH materials, there is a 

corresponding public interest need for the industry to be able to take into account and protect 

itself against the increased risk and potentially ruinous liability exposure associated with 

transporting TIH. Such exposure could jeopardize not only the fmancial condition of individual 

earners but also the financial health of the industry itself with attendant adverse effects on the 

ability of the railroad network to provide efficient and responsive rail services to the public in 

general. Accordingly, in this proceeding the industry does not seek relief from its current 

common carrier obligation to transsport TIH materials, but instead asks that the Board: (I) 

recognize and approve the right of a rail carrier (if il chooses to do so) to establish, as conditions 

of transport, liability-sharing arrangements with shippers and find that such conditions arc 

reasonable service terms for rail common carrier transportation of TIH materials; (2) consider the 

extraordinary costs of TIH materials transport in Board proceedings; and (3) support long-term 

policy solutions to address the open ended risk and exposure associated with TIH materials 

transport. 

Specifically, the AAR first proposes thai the Board issue a fonnal policy statement based 

on the record in these proceedings making clear that a railroad, if it chooses to do so, may 

establish conunon carrier service terms that: (1) require the shipper of TIH materials to 

indemnify the carrier for the full amount of any liability or exposure resulting from a release of 

TIH materials above a threshold level that would be the greater of the amount of insurance that 



the railroad carries for such an incident or, for Oass I railroads, $500 million ;̂ and (2) require 

Uie shipper to obtain insurance or other forms of assurance to support such indemnification at 

levels depending upon the circumstances of the TIH materials transportation (including the size 

and financia] ability ofthe shipper). 

The AAR's proposal is predicated on the premise that rail carriers would continue to 

assume liability for the risk of transporting TIH materials at the primary level and accept the 

nonnal risks of rail operations and accidents associated with the transport of any commodity. 

Rail earners would, however, be provided assurance by the Board that they may require shippers 

to share the extraordinary risks presented by a potential release of the extra-hazardous TIH 

materials they have chosen to ship. Consistent with the common cairier obligation requirement 

to "provide service on reasonable request," the rights of rail carriers lo "establish 

reasonable...rules and practices," and the public interest, both the carrier and the shipper would 

share the extraordinary liability risk of TIH transport. This shared liability would not only 

provide protection for the rail network against catastrophic exposure, but also act as an incentive 

for all stakeholders to seek to further reduce the risks associated with TIH material transport 

througli operational changes in their respective industries and/or legislative action. 

Second, the AAR proposes that the exti'aordinary cost of TIH materials transport 

resulting iirom the actions that railroads take to address and mitigate the specific dangers 

associated with the commodities themselves be recognized by the Board in STB proceedings. 

There are unique and significantly greater risks associated with TIH materials transport than with 

other commodities and the railroads must take unique and extraordinary measures in response to 

^ Minimum threshold levels of less then $500 million would be established for Class II and Class Ili railroads. .'VIso, 
this proposal a.ssumcs that at lea!>t S500 miliion of insurance for TIH materials transport Is commercially available 
for Class I carriers. If the insurance marke: changes, appropriate relief would be sought from the Board to address 
that circumstance. 



those risks. The Board should allow the costs of those measures to be considered in rate 

reasonableness and any other relevant STB proceedings. 

Third, while the first two AAR proposals would result in mitigating the significant risks, 

costs and potential liability for the railroads in tiransporting TEH matenals, there remains the 

potential for catastrophic accidents and ruinous exposure as long as such commodities are 

transported at all. Thus, long-term solutions must also be sought to address more completely the 

ultimate concem that a single accident could not only be financially ruinous for a rail carrier but 

also have significant adverse consequences for public safety. As long as it is in the public 

interest to require railroads to transport TIH materials, public policy should favor appropriate 

protection for rail carriers against Ihc risk associated vnth TIH materials and for the public to 

share or limit that risk. Accordingly, the Board should assist in identifying and lend its support 

to policy initiatives that would address the overall health and financial risks to the railroads and 

the public resulting from the release of TIH materials in transport. 

III. The Common Carrier Obligation Does Not Preclude Railroads From Establishing 
Reasonable Conditions on TIH Materials Transport 

As explained below, the AAR's proposals, and specifically the proposal to allow rail 

carriers to establish risk sharing terms with TIH shippers, are necessary under the current 

circumstances facing TIH materials transport and is consistent with Court, Board and Interstate 

Commerce Commission ("TCC") case law defining a reasonable practice under the common 

carrier obligation. 

A. General Common Carrier Obligation of Rail Carriers 

As the Board indicated in its Notice in this proceeding, the common carrier obligation 

derives from 49 USC § 11101(a), which requires that a canier provide "transportation or service 



upon reasonable request." However, the common carrier obligation is not absolute and service 

requests must be reasonable. See e.g., G.S. Roofing Prods. Co. v. STB. 143 F.3d 387, 391 (8* 

Cir. 1998). 

In assessing what constitutes a reasonable request, there are two avenues of inquiry. The 

first is whether the "request" for service is reasonable. As noted in Consolidated Rail Corp. v. 

ICC. 646 F.2d 642,647 (D.C.Cir. 1981), "[l]ong ago the Supreme Court made it clear that '[no] 

party has the right to insist upon a wasteful or excessive service for which the consumer must 

ultimately pay.'" The second is the reasonableness of the carrier's response to the request for 

service. A cairier is only required to take reasonable steps to provide adequate service under the 

circumstances and may "establish reasonable ...rules and practices in matters related to that 

transportation or service." 49 U.S.C. 10702; see, e.g.. Granite State Concrete Co.. v. STB. 417 

F.3d 85, 92-94 (I*' Cir. 2005) ("Granite"): sec also Chicago & Northwestern Transp. Co. v. Kalo 

Brick & Tile Co.. 450 U.S. 311. 325 (I98D). 

The obligations of a carrier to "provide service on reasonable request" pursuant to seclion 

11101(a), and to "establish reasonable., .rules and practices" pursuant to section 10702, arc not 

statutorily defined. As noted in Granite. 417 F.3d at 92-94: 'The two statutory provisions ,.. do 

not provide precise definitions for the operative standards; section 11101 docs not define what 

would constitute adequate service on reasonable request, and section 10702 does not define what 

would be reasonable rules and practices," The Granite court (at 92) further ruled that under the 

statutory scheme of the ICC Termination Act of 1995 ("ICCTA") the definition and scope of 

these terms are to be determined by the Board on a case-by-case basis in light of all the relevant 

facts and circumstance. See also National Grain & Feed Ass'n v. United Slates. 5 F.3d 306, 310 



(8* Cir. 1993); Decatur Countv Comm'rs v. STB. 308 F.3d 710,716 (7* Cir, 2002); GS Roofing 

Prods. Co. V STB. 143 F.3d 387, 392 (8* Cir. 1998). 

The Board's broad discretion to detennine the scope of the rail common carrier 

obligation under 49 U.S.C.11101(a) is in no manner nullified or circumscribed by the existence 

of safety - or security - regulations issued by the Department of Transportation ("DOT") 

pertaining to the commodity or service at issue. Simply because DOT regulations may set 

standards for the way a specific hazardous material may be packaged or transported by rail, that 

does not modify or define the common carrier obligation of rail carriers to transport the 

materials. 

As specifically recognized by the courts and the Board's predecessor agency (the ICC), 

DOT safety regulations govern only safety issues (and similarly security regulations govem 

security issues). Only the Board has jurisdiction under the ICCTA to determine the scope of the 

common carrier obligation (i.e., what constitutes a "reasonable request" for service under 49 

U.S.C. 11101(a) or a "reasonable rule or practice" under 49 U.S.C. 10702), and only the Board 

has jurisdiction to rule on economic issues pertaining to the rail transportation of hazaixlous 

materials, including with respect to insurance and liability issues. See, e.g., Akron. C. & Y. Ry. v 

ICC. 611 F2d 1162,1170 (6* Cir. 1979) ("Akron") ("questions of safety [regarding rail transport 

of nuclear materials] are also questions of risk and liability. A question of possible liability for 

damage resulting from carriage of a commodity is therefore within the Commission's jurisdiction 

as the regulator of the economics of interstate rail transport"); see also Delta Airiines v. CAB. 

543 F2d 247, 259-260,267 (D.C. Cir. 1976) ("Delta Airlines'"): Radioactive Materials. Missouri-

Kansas-Tcxas R.R.. 357 ICC 458, 463-64 (1977) ("MKT") 



Thus, the Board can assess the risks of transport of a commodity in detennining the 

reasonableness of a request for such transportation and the reasonableness of conditions placed 

upon common carriage transport in response to the request. 

B. Common Carrier Obligation of Railroads in the Context of TIH Materials 

The scope of the common carrier obligation of railroads to transport hazardous materials 

was the subject of a series of ICC cases originating in the late 1970's (the Akron and MKT 

cases). In those cases, the ICC examined the specific facts and circumstances relating to the 

carriers' efforts to "flag out" from or otherwise condition their common carrier obligations to 

transport the radioactive materials (spent nuclear fuel and radioactive waste) and, based on the 

record at that time, did not approve the caniers' request. 

The only case of which the AAR is aware involving agency consideration of the rail 

common carrier obligation to transport TIH materials is Classification Ratings of Chemicals. 

Conrail. 3 ICC 2d 331 (1986) ("Conrail"), In that case, Conrail attempted to "flag out" from its 

conunon carrier obligation to transport TIH because the product was highly lethal (referencing 

the chemical disaster in Bhopal, India in 1984).^ In its "flag out," however, Conrail noted that it 

might be willing to provide the transportation as a contract carrier where it could more closely 

supervise and set terms for shipment handling, insurance and allocation of risk. Sec Conrail. at 

337. 

In the Bhopal accident, a lethal gas (methyl isocyanate) leaked from a Union Carbide India Limited (UOL) 
pesticide plant in Bhopal, India. Al least 3,800 people died and several thousand other individuals experienced 
permanent or partial disabilities. In 19S9 the Supreme Court of India directed a final settlement ofthe Bhopal 
litigation in the amount of $470 million. See Union Carbide Corporation statement on iis website (www. 
Bliopal.com (2007). The S470 million settlement amount did not include extensive environmental clean-up costs. 
(The damage claims would potentially have be<n orders of magnitudes higher had the catastrophic disaster occurred 
m the U.S.) 
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In evaluating Conrail's attempt to limit its common carrier obligation to transport the TEH 

materials at issue, the ICC referenced its findings in the Akron and MKT cases and summarized 

them as follows: 

"[W]hen a flag-out for the transportation of nuclear materials is involved, the 
Commission has relied on the extensive safety regulation by both DOT and [Nuclear 
Regulatory Commission] and the limitation on a carrier's liability under the Price-
Anderson Act, and concluded 'a railroad may not renege on its common canier 
commitment to transport radioactive materials on the ground they are too hazardous, if, in 
fact, the minimum safety requirements of DOT and NRC arc satisfied.'" 

Id at 335 (quoting from DOE v Baltimore & O.R. Co.. 364 ICC 951,959 (1981)). 

However, in the Conrail case, the ICC found that the hazardous materials case before it 

was different from the nuclear waste cases. "Nuclear materials are extensively regulated by both 

DOT and NRC, and carrier liability is limited by Federal law (the Price-Anderson Act). Only 

DOT regulates transportation safety of hazardous chemicals. Moreover, there are no limitations 

on carrier liability for the transportation of such commodities." Conrail at 336. As further noted 

by the ICC: "[T]he Commission has discretion to determine if there may be limitations on a 

carrier's tariff publication/common carrier obligation [regarding transport of ultra-hazardous 

materials],... This determination will include an analysis ofthe hazard posed by the involved 

commodity, the need for stricter safety standards [than DOT's safety regulations], and financial 

evidence including insurance costs and the extent of carrier liability." Conrail at 337. 

The ICC ultimately denied Conrail's "flag out" attempt, but did so because it found that 

Conrail had failed to meet its evidentiary burden. In that regard, the ICC stated: "Conrail has 

presented no meaningful evidence on why it cannot accomplish what it seeks to do in a published 

tariff. It has not shown that it could not use the tariff (through publication of various rules) to 

limit liability or to gain greater contiol over when commodities are tendered and how they are 

handled." Conrail at 337. 
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Consistent with the holding in the Conrail case, the Board can help delineate the 

appropriate limitations or conditions on a carrier's common carrier obligation, including with 

respect to the transportation of TIH materials. In the Conrail context, the ICC focused, in part, 

on an analysis of the hazard and the extent of carrier liability. That should be the same focus for 

the Board in this proceeding taking into account the cunent environment in which there is a 

greater risk of potentially catastrophic liability related to the rail transportation of TIH materials 

than in Conrail and growing opportunities to avoid such transport. 

In this regard, the AAR does not dispute that the movement of TIH materials is govemed 

by an extensive set of DOT regulations and Transportation Security Administration ('TSA") 

requirements that are intended to minimize the hazards of ti'ansporting TIH materials by rail. 

However, DOT regulations and TSA requirements, while adding to the costs of TIH materials 

transport, do not provide a clear legal shield for the railroads from potentially enormous 

exposure should there occur a catastrophic incident involving release of TIH materials. 

Moreover, the extent of potential carrier liability far exceeds the levels of commercial insurance 

carriers can practicably obtain. 

Unlike in Conrail, the railroad industry is nol seeking to "flag out" from its common 

carrier obligation lo transport TIH matenals. Instead the industry seeks to act upon the ICC's 

specific rulings in Conrail that a carrier may seek to address its higher costs and potentially 

enormous liability exposure for a TIH "chemical disa.ster" arising from the transportation of 

Ihese materials through reasonable service rules governing common carrier service. Accordingly, 

the AAR, consistent with the Conrail decision, .seeks a formal policy statement by the Board that 

a carrier may include specific terms in its common carrier service offerings involving TIH 

materials that address the immediaie and significant concems regarding carrier liability exposure 
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and that such offerings do not constitute unreasonable practices and are not unreasonable 

responses to requests for TIH materials transport. 

C. Reasonable Practices of Railroads in the Context of TIH Materials Transport 

Conditions on TIH materials transport in the present environment would not only be 

consistent with the railroads' common canier obligation, but would also be reasonable practices 

under 49 U.S.C, 10702. What is a "reasonable practice" is dependent upon the circumstances 

with the appropriate question being "whether actions taken by [the carrier] are unreasonable," 

Granite State. 417 F3d at 92.'* 

The touchstone of a reasonable practice is a finding by the Board that a specific carrier 

rule or practice is predicated upon a legitimate and urgent carrier concem and represents "a 

reasonable accommodation between the [carrier's]... concems and the petitioners' service 

needs." See Granite at 92-93. In the present context, the overriding risk, exposure, and safety 

concems serve as an appropriate basis for a finding that a rail carrier imposing liability-sharing 

and indemnity requirements as a condition of rail common carrier ti-ansportation of TIH 

materials would be a reasonable means of mitigating railroad exposure consistent with the public 

interest. 

IV. It is Reasonable for the Railroads to Require the Sharing of Risk and Liability for 
TIH Materials Transportation With Shippers 

As noted above, the AAR's proposed policy statement would make it clear that if a 

carrier chooses to do so, it may establish liability sharing and indemnity arrangements for 

shippers of TIH materials as a condition of common carrier service. I-or the reasons explained 

" Il should also be noted that "the burden has consistcnlly been placed on complainants to prove the merits of an 
unreasonable practice claim." N. Am. Freight Car A.ss'n v. BNSF Rv.. STB Docket No. -12060 (Sub-No. 1), 2007 
WI. 20123 (served Jan. 26,2007), Slip Op. at 5, affirmed. North America FreightCar Ass'n v. STB. „ F.3d_. 2008 
WL 2491983 (D.CCir. June 24,2008). 
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below, there are compelling grounds at this time for the Board to clarify that caniers may impose 

such conditions. 

A. The liability exposure to the railroads in transporting TIH materials are 
significant and are based upon the unique characteristics of TIH materials 

Railroads typically transport approximately 100,(K)0 carloads of TIH each year; and the 

railroads are proud of their hazmat safety record. In 2006 (the most recent year for which data 

are available), 99.996 percent of rail hazmat shipments reached their final destination without a 

release caused by an accident. 

That record is the result of a concerted effort by the industry lo ensure the safety of extra­

hazardous materials. For example, railroads participate in DOT rulemakings on TIH safety and 

security issues; participate in industry committees that establish new standards for tank cars 

carrying TIH; help communities develop and evaluate emergency response plans; train or assist 

with the training of tens of thousands of emergency responders each year; provide emergency 

responders with critical information to help mitigate hazmat incidents; and use special operating 

procedures on trains carrying TIH in accordance with DOT handling and routing regulations. 

Despite the railroads' overall favorable safety record, however, the cunent environment 

for the rail transportation of TIH materials is untenable. Accidents can, and unfortunately even 

though the odds are extremely minimal, will occur, even when the railroads are not al fault. 

Therefore, every time a railroad moves one of these shipments, it faces potentially ruinous 

liability. 

Moreover, railroads face these huge risks for a tiny fraction of their business. Shipments 

of TIH constitute only aboul 0.3 percent of all rail carloads. The revenue that highly-hazardous 

materials generate does nol come close to covering ihe potential hability to railroads associated 

with transporting this traffic. 
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The fact that the commodities move in accordance with Department of Transportation-

approved safety regulations does not eliminate the problem or the concem. Given the level and 

complexity of railroad operations—the railroad "factory floor" is outdoors and more than 

140,000 miles long—it is unrealistic to expect that no rail accidents will occur, especially when 

the railroads can do everything right and a third party can cause an accident {e.g., automobiles 

running into sides of moving trains). Natural causes such as rains and flooding provide examples 

of the types of TIH release incidents that could occur even where the railroad is not at fault. In 

one instance, flash flooding washed out ballast underiying an industry track on the Union Pacific 

in a heavily populated area. Loaded chlorine cars were on the track at the time. Fortunately, no 

incident occurred because the cars remained on the track even though the support under the rail 

was washed away. Had the cars fallen off the track, they woi:ld have struck an exposed fuel 

transmission pipeline. In another instance, earlier this year, a tornado derailed a loaded chlorine 

car near Chicago, fortunately without a release of the commodity. 

As noted above, while accidents involving highly-hazardou.s materials on railroads are 

exceedingly rare, railroads could be subjected to multi-billion dollar claims, even for accidents 

where the railroads do nothing wrong, because of the unusual characteristics of the TIH 

commodities themselves. Unfortunately, the potential enormous liability ofthe railroad industry 

for damage claims ari.sing from accidental TIH releases is starkly demonstrated by actual 

examples of three tragic accidents involving TIH over the last few years. These examples also 

clearly demonstrate that it is the inherent nature of the materials themselves that create the 

potential for enormous carrier liability claims. 

In its recent Notice of Proposed Rulemaking, Hazardous Materials: Improvin.g the Safetv 

of Railroad Tank Car Transportation. 73 FR 17818 (April 1, 2008), DOT examined in detail the 
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National Transportation Safety Board's (NTSB) findings regarding three recent accidents 

involving PIH (Poison Inhalation Hazard)/TIH releases* from tank cars, which occurred between 

2002 and 2005, in Minot, ND, Macdona, TX and Graniteville, SC. The NSTB's findings as 

reported by DOT are summarized as follows: 

1. Minot. ND - The accident occuned at approximately 1:30 am on Jan 18, 2002 near 
Minot and resulted in the derailment of 31 cars of a 112-car train. Eleven of the 31 
derailed cars were pressurized tank cars transporting anhydrous ammonia. Five of the 
tank cars ruptured and instantaneously released Uieir contents. Approximately 146,000 
gallons of anhydrous ammonia were released from those five cars. As a result, a toxic 
vapor plume covered the derailment site and the surrounding area. The plume rose 
approximately 300 feet and gradually expanded five miles downwind ofthe accident site. 
Tlie remaining six cars also suffered from shell impacts and gradually released 74,000 
gallons of anhydrous ammonia. One resident was fatally injured and 333 people suffered 
other injuries. NTSB credited the emergency response effort (the Fire Department 
ordered residents in the area to shcltcr-in-place) with the relatively low number of 
injuries (333 injures in 11,600 persons affected). An industry source estimates the tolal 
losses from the accident as approximately $125 million.* (73 FR at 17826) 

2. Macdona. TX- The accident occuned at approximately 5:00 am on June 28, 2004 and 
resulted in derailment of four locomotives and 36 cars belonging to two trains that 
collided. One of the derailed cars was a tank car transporting chlorine. The car was 
punctured and instantaneously released approximately 9,400 gallons of chlorine, and a 
toxic vapor plume engulfed the accident area to a radius of approximately 700 feel before 
drifting away from the site. The vapor cloud drifted with the wind and traveled toward 
several residential areas within the city of San-Antonio. Sea-World, a large commercial 
entertainment venue, was about 10 miles northwest of Macdona in the path of the 
chlorine vapor cloud. Thirty-three persons were injured, three fatally. (73 FR at 17827-
28.) 

3. Graniteville. SC- The accident occuned at approximately 2:30 am on January 6, 2(M)5 
when a freight train stiuck a train on a rail spur leading to the Avondale Mills textile 
manufacturing facility. The collision resulted in the derailment of three locomotives and 
17 cars, including three pressurized tank cars transporting chlorine. One of the tank cars 
was punctured and instantaneously released approximately 9,220 gallons of chlorine, 
creating a toxic vapor plume that engulfed the sunounding area. As a result of the 
chlorine release, 5,400 people within a 1- mile radius ofthe derailment site were 
evacuated for several days. Nine persons were fatally injured and 554 sustained other 
injuries. The NTSB noted that despite an effective emergency response, the eight civilian 

* The terms PIH and TIH as used by DOT are synonymous (sec 73 I-K 20752,20757 (April 16,2008) (DOT interim 
final routmg regulations regarding hazardous materials)). 
' See Chicago SouthShore & South Bend R.R. ("Chicago SouthShore") April 17,2006 written testimony m Ex Parte 
No. 677 at 8, 
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fatalities were determined to have died from asphyxia that occurred within minutes of 
exposure to the chlorine gas. Avondale Mills reported that it was unable to recover 
financially fitjm the accident and closed its 10 mills in SC and GA. (73 FR at 17827-28) 
(On April 7,2008, NS also reached a confidential settlement with Avondale Mills (which 
alone asserted claims against NS for $420 million). PubUcly available information 
indicates that claims of all parties affected by the Graniteville accident will exceed $500 
million, not including extensive environmental remediation costs.)' 

In its April 1, 2008 NPRM, DOT also included a "what i f analysis regarding the three 

accidents. As found by DOT: 

"Each ofthe three accidents discussed... above share certain similarities that effectively 
minimized the catastrophic results of the accidents. Each accident occurred in a 
relatively rural area, thereby limiting the population exposed to the hazardous materials 
release. Each accident occuned during the early morning hours, while most of the 
surrounding populations were in their homes and not in the immediate accident vicinity. 
The meteorological conditions al the time of each accident effectively limited the speed 
at which the resulting toxic plumes expanded and the distance over which the plumes 
expanded. Had any ofthe accidents occurred in a more densely populated area or later in 
the day, it is likely that many more people would have been exposed to the loxic plumes. 
Had the meteorological conditions al the time of any of the accidents been different (e.g., 
wind speed or direction, temperature, barometric pressure, or humidity) it is possible that 
the plumes could have expanded more than whal actually occuned, again, exposing many 
more people to the toxic chemicals...." (73 FR at 17829) 

As is evident from the DOT analysis, an accident involving the transportaiion of TIH is 

of a far different nature and magnitude than a normal railroad accident involving a derailment or 

collision resulting in spillage or release of lading, and the difference is predicated solely on the 

nature of the TIH lading itself. A train accident involving the spillage or release of coal, com oil, 

or some other non-TIH material will likely be limited to a confined area near the accident site 

and cause a relatively localized amount of personal injury or property damage, no matter how 

severe the accident or how it occuned. As the three accidents discussed by DOT demonstrate, 

however, a TEH accident resulting in a reiease is not localized and has the potential to cause 

extensive death, injury and property damage miles away from the accident site. 

^ See April 7,2008 news relca.se on NS website. See also, .Associated Press, Meg Kinnard, SC Firm. Railroad 
Settle Suit Over SpiH. April 7,2008. 
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A TIH release is also not readily—if at all- containable, no matter how rapidly an 

emergency response team may respond (or is able to respond due to the toxic nature of the 

release). The speed, path and destructive power of an accidental TIH release are based on the 

vagaries of wind, weather, lime, geography, and population density of the sumounding areas. 

Should an accident occur within or near a densely populated area, or should there be a popular 

public attraction within a few miles of the site in the path of a toxic TIH plume (e.g., a Sea 

Worid as in the Macdona, TX accident) an accident resulting in a TIH release under unfavorable 

meteorological conditions has the potential to be tmly catastrophic (on a scale even exceeding 

Bhopal) and result in billions of dollars in personal injury and property damage claims. 

As an illusti-ative example, as noted in the April 17, 2008 written testimony of Chicago 

SouthShore in Ex Parte No. 677 (at 10), if an incident similar to the three accidents examined by 

DOT were to occur in a major city like Chicago with a population of approximately three million 

(and an estimated 12,750.3 people per square mile), "the results would be horrific." As noted by 

Chicago SouthShore (in summarizing an economic analyst's report): 

"A recent study conducted by Risk Management Solutions, entitled Catastrophe, Injury 
& Insurance; The Impact of Catastrophes on Workers Compensation, Life and Health 
Insurance (2004) (the "RMS Study"), concluded that a rush hour rail accident in Chicago 
involving a chlorine release from a single car could result in 10,000 fatalities, 32,600 
other casualties and more than $7 billion in claims. RMS Study at 54-59. If such an 
incident involved the release of TIH from multiple cars, the losses would be considerably 
higher," 

Il should also be noted that rail transportation of TIH is far riskier now than at the time of 

the Conrail case (1986). There are tenorism concems that did not previously exist and that 

severely affect the risk profile of TIH materials transportation. Indeed, potential tenorisl attacks 

on rail transportation ol TIH materials are one of the principal focus points of the DOT's April 

18 



16, 2008 final interim rule pertaining to safety and security for hazardous materials shipments.^ 

As noted by DOT (73 FR at 20752): 

'The same characteristics of hazardous materials that cause concem in the event of an 
accidental release also make them attractive targets for tenorism or sabotage. Hazardous 
materials in transportation are frequently transported in substantial quantities and are 
potentially vulnerable to sabotage or misuse. Such materials are already mobile and are 
frequentiy transported in proximity to large population centers. Further, security of 
hazardous materials in the transportation environment poses unique challenges as 
compared to security at fixed facilities...." 

The tenorism risk presented by TIH materials is also the focus point of TSA proposed 

rules regarding rail transportation security.' As noted by TSA: "[TIH materials] present a 

significant rail transportation security risk and an attractive target for tenorists because of the 

potential for them to use these materials as weapons of mass effect." 71 FR at 76861. 

Unfortunately, although a rail canier may exercise the utmost diligence under its ovm 

safety and security procedures and in accordance with new and proposed federal requirements 

(as further discussed in Section V below), there simply is no guarantee that a successful terrorist 

attack resulting in a release of TIH materials cannot occur at some location on a carrier's 

extensive rail network and cause catastrophic damage. Similarly, there is no guarantee that a rail 

carrier would not be the subject of potential liability claims in the event of a successful lenorist 

attack resulting in a release of TIH materials based on assertions, however unfounded, that the 

carrier was somehow remiss in its safety or security responsibilities. 

* Docket No. PHMSA-RSPA-2004-1S730, Hazardous Materials: Enhancinp Rail Transportarion Safetv and 
Security for Hazardous Materials Shipments. 73 FR 20752 (April 16, 2008). 

' TSA NPRM (71 Fed. Reg. 76852 (Dec. 21,2006). 

19 



Not only are there new tenorism concems, there is also far more traffic and congestion 

on the rail network that could potentially increase tiie risk of accident.'*^ There are also 

multitudinous new population and commercial centers that were formerly mral, increasing the 

potential for enormous liability claims for personal injury and property damage should a TIH 

release occur on what previously was an isolated portion of the rail network. 

The legal landscape is also perilous, with potentially enormous jury awards predicated on 

a "deep pockets" approach. Railroads do nol own tank cars holding TIH materials, do not load 

the tank cars, are not responsible for maintenance of the tank cars, and cannot ensure by 

inspection against leakage of the tank cars. Yet, if a tank car transporting TIH materials were to 

develop a leak and result in a release of TIH materials causing personal injury or property 

damage, there is little doubt that there would be claims filed against the canier and the outcome 

in the litigation process would by no means be a certainty. Under our jury system, il is a fact of 
« 

life that a carrier can be exposed to, and be found responsible for, enormous damage claims even 

where they were nol at fault. 

On the basis of the uniquely dangerous characteristics of TIH materials and the 

significant risk and exposure to the railroads in transporting such commodities, the AAR believes 

it is not a "reasonable" request for a shipper lo ask the railroads to transport TIH materials at this 

As the National Surface Transportation Policy and Revenue Study Commission recently noted, "Congestion [is 
affecting] every mode of surface U-ansponation fur ever-lengthening periods each day, as a result of the mismatch 
between demand and supply of limited capacity." (Report of the National Surface Transportation Policv and 
Revenue Study Commission. Volume I, p. 4.) The magnitude of the looming freight rail capacity issue was also 
borne out by a recent study by Cambridge Systematics, a prominent economic and transportation consulting firm. 
The purpose ofthe study, which focused on 52,000 miles of primary rail corridors, was to estimate the cost ofthe 
expansion in capacity necessary for U.S. freight railroads to handle the 88 percent increase in freight rail traffic 
forecast by the DOT for 2035. The study found that it rail capacity needs are not properly addressed, by 2035 some 
16,000 miles of primary rail corridors — neariy one-third of the 52,000 miles covered in the study — will be so 
congested that a comprehensive service breakdown environment on the railroads atTected would exist. Because the 
rail system is so interconnected, this outcome would mean that the entire U.S. freight rail system would, in effect, be 
disabled. 
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time without agreeing, if so requested, to share with the shippers the significant exposure 

resulting from such transport. 

B. The Proposed Policv Statement Clarifying That Rail Carriers Mav Impose 
Conditions on the Transportation of TIH Materials is Consistent with the Public 
Interest 

Railroads do not produce TEH materials, do not use TIH materials, do not own the tank 

cars used to ti^nsport TIH materials, and do not make the decisions on where TIH materials will 

be transported. Yet, under their current common carrier obligation, railroads are the only 

participants in the production, distribution and consumption chain for TIH materials that are 

required to handle these commodities. Indeed, even among transportation companies, railroads 

are the only entities required to handle TEtl materials - no one requires motor carriers, barge or 

vessel operators or air transporters to handle tiiis traffic. 

An interpretation of the railroads' common carrier obligation where the enormous, 

uninsurable liability risk arising out ofthe distribution of TIH matarials is placed upon the rail 

carriers instead of shared with the manufacturers and users of TIH materials would represent a 

seriously misguided public policy. Doing so would provide littie or no incentive to 

manufacturers and users of TIH materials to develop and substitute safer products or to limit the 

public's exposure to TIH materials transportation movements to the minimum extent possible. 

Today there are many substitute products for TIH materials (including, for example, 

substitutes for chlorine and anhydrous ainmonia). Although the existence of these substitute 

products may not currently eliminate the need for TIH materials for some commercial and 

agricultural uses, there should be strong incentives in place for manufacturers and users to 

replace, where feasible, TEH materials and other highly-hazardous materials wilh less hazardous 

substitutes and new technologies. As the National Research Council (part of the National 
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Academy of Sciences) has noted, "the most desirable solution to preventing chemical releases is 

to reduce or eliminate the hazard where possible, not control it." (Tenorism and the Chemical 

Infrastmcture: Protecting People and Reducing Vulnerabilities. National Research Council -

Board on Chemical Sciences and Technology, May 2006, p. 106). This can be achieved by 

"modifying processes where possible to minimize the amount of hazardous material used" and 

"[replacing] a hazardous substance with a less hazardous substitute." Id. In a similar vein, in a 

January 2006 report, the Govemment Accountability Office ("GAO") recommended that the 

Department of Homeland Security ("DHS") "work with EPA to study the advantages and 

disadvantages of substituting safer chemicals and processes at some chemical facilities." 

[Homeland Security: DHS is Taking Steps to Enhance Security at Chemical Facilities, but 

Additional Authority is Needed, GAO, Jan. 2006, p.7.] And the Center for American Progress 

("CAP") in an Apnl 2007 report", notes that "the only way to truly protect communities is to get 

unnecessary toxic cargoes off the tracks." (CAP report at 1). 

There are many real-world examples to make the case for using safer chemicals. 

According to the CAP, some 25 water utilities no longer receive chlorine gas by rail, and now 

U.SC safer and more secure treatments like liquid bleach or ultraviolet light. "As a result," noted 

the CAP report, "more than 26 million people no longer live within range of a chlorine gas 

release from these facilities, and additional millions are no longer in danger from rail shipments 

to these facilities." (CAP report at 8.) One facility referenced in the CAP report was the Blue 

Plains wastewater treatment facility, just a few miles from the U.S. Capitol. The facility used 

chlorine lo disinfect water until shortly after 9/11 when the facility switched to sodium 

hypochlorite, a safer altemative. (CAP report at 13) Also, a March 2007 GAO report (at p. 14, 

Table 1) lists 23 large wastewater treatment facilities located throughout the country that have 

' ' .Attached as Attachment 2. 
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recently converted or plan to convert from chlorine gas to a safer altemative. (GAO, Securing 

Wastewater Facilities: Costs of Vulnerability Assessments, Risk Management Plans, and 

Alternative Disinfection Methods Vary Widely. March 2007.)'^ Railroads recognize that the use 

of TIH materials cannot be immediately halted. However, over the medium to long-term, using 

safer chemicals would go a long way in reducing hazmat risks. 

As noted above, current policies relating to the rail transportation of TIH materials, 

however, do not provide appropriate incentives for reducing or eliminating unnecessary 

shipments of TIH. A more appropriate public policy would be one that encourages the entities 

who are making the decisions to produce, ship and use TIH materials to find product altematives 

to TIH materials wherever possible. However, where product altematives are not pos.sible, 

public policy should also strongly discourage unnecessary shipment of TIH materials. This 

traffic should nol be moving long distances across the country to further the commercial interests 

of producers or receivers when closer sources of supply are available. The current system works 

contrary to these goals. Far from discouraging unnecessary use or shipment of TIH materials, 

the cunent system will continue to encourage these activities by insulating TIH materials 

producers and receivers from the risks of their commercial decisions by allowing them to shift 

those risks to the railroads, which cannot refuse to handle the shipments under their current 

common carrier obligation. 

The AAR's proposal is predicated on the premise that these problems can largely be 

addressed if rail carriers remain liable for the normal risks of rail operations and accidents 

associated wilh the transportation of hazardous materials other than TIH materials plus the 

primary risk of transporting Till materials up to specific msurable limits. A rail carrier would be 

'̂  Attached as .'\ttachment 3. 
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pemitted, however, lo require shippers to bear the extraordinary risks presented by a potential 

release of the cxti^-hazardous TM materials they have chosen to ship by rail. 

The AAR's proposal involves a reasonable and fair sharing of the risks. Where there is 

unknowable and unlimited liability exposure resulting from Uie inherent nature of the commodity 

itself, the risk inherent to that commodity is appropriately placed on the manufacturer/shipper of 

the dangerous commodity who is the main economic beneficiary of its manufacture and 

transportation. The railroads would still have the same strong incentives to operate safely, but 

they would no longer face the unwananted and unreasonable levels of risk and exposure that 

give rise lo the legitimate concems discussed in these comments. 

Moreover, the AAR believes that a clear interpretation of the common carrier obligation 

to permit liability sharing as proposed by the AAR would create an incentive for all the 

stakeholders, {i.e., manufacturers, users, and railroads) to work together to find means lo 

eliminate such exposure through the use of altemate products, changes in manufacturing 

locations, or legislative or policy initiatives such as discussed in Section VI below. 

C The Board Can Confirm that the Railroads Can Condition TIH Materials 
Transport Through the Issuance of a Policv Statement 

The AAR, based upon the record at this hearing, submits that the Board should issue a 

general policy staiement to the effect that: 

It would not be an unreasonable practice for a rail canier, under the provisions of 49 
U.S.C, 11101(a) and 49 U.S.C. 10702, lo require (if it elected to), as a condition of 
providing common carrier transportation services, that a TIH materials shipper indemnify 
and hold harmless the railroad against liability arising from a release of such materials in 
excess of (1) the maximum amounl of insurance that the railroad carries for TIH transport 
or (2) $500 million for Class I railroads, whichever is greater; and to provide reasonable 
assurances in the form of insurance or other means lo support such indemnity." 

'̂  .As noted above, separate minimum thresholds would be established for Class II and Class III railroads. 
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Because individual circumstances may vary, a carrier should also be allowed to establish 

conditions of transport setting lower thresholds ofcarrier liability (and, accordingly, higher 

levels of liability sharing with the shipper). Those conditions could be assessed by the Board on 

a case by case basis; however, if the canier established conditions accepting liability at or above 

the specified threshold level that would be a "safe harbor" and such conditions would not be 

unreasonable. In addition, this proposal assumes that insurance is commercially available at the 

minimum threshold levels. If the insurance market changes and that is no longer the case, 

appropriate relief would be sought from the Board. 

The Board has the authority to issue such a general policy staiement, based on its findings 

at this, hearing, under the provisions of the Administrative Procedure Act, 5 U.S.C, 553 (b) 

(APA) and the Board's corresponding procedural mles. 49 C.F.R. 1110.3. Those provisions 

provide that a "general statement of policy... may be issued as final without notice or other 

public rulemaking proceedings." 

Such a general policy statement would note the Board's intent with respect to 

determining the scope ofthe railroads' common carrier obhgation to transport TIH materials and 

would serve to advise the public prospectively as to how the Board proposed to exercise its 

considerable discretion in future cases. See, e.g,, Iowa Pov/er & Light Co. v Burlington N. Inc.. 

647 F2d 796, 811 (8*̂  Cir. 1981) ("Iowa Power") As further explained in Pacific Gas & Elec. 

Co. V FPC. 506 F2d 33, 38 (D.C. Cir. 1974): 

"As an informational device, the general staiement of policy serves several beneficial 
functions. By providing a formal method by which an agency can express its views, the 
general statement of policy encourages public dissemination of the agency's policies 
prior to iheir actual application in particular situations. Thus the agency's initial views do 
not remain secret but arc disclosed well in advance of their actual application. 
Additionally, the publication of a general statement of policy facilitates long range 
planning witiiin the regulated industry and promotes uniformity in areas of national 
concern." 
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The AAR would also note that Board issuance of a general statement of policy in this 

proceeding based on the results ofits Ex Parte No. 677 (Sub-No. 1) public hearing would be 

comparable in effect to the Board's handling of the fuel surcharge issue. In Ex Parte No. 661, 

Rail Fuel Surcharges, the Board, based on rail shipper concems that "recent fuel surcharges 

collected by railroads are designed to recover amounts over and above increased fuel costs," 

conducted a public hearing on the issue. (See March 14, 2006 Notice of Public Hearing.) 

Following the hearing, the Board sought additional conunent on certain proposals. However, 

based on the testimony at the hearing, the Board also issued a general policy statement 

admonishing the railroads to immediately halt the challenged practice. (See August 3,2006 

Notice at 4.) 

V. The Unique Costs of TIH Materials Transportation Must be Recognized in Board 
Proceedings 

In its Notice the Board requested comment on "whether there are unique costs associated 

with the transportation of hazardous materials, and if so, how railroads cover Uiose costs." 

Not only are railroads cunentiy faced with potentially enormous liability for the 

transportation of TIH, Ihey also bear the burden of a multitude of unique costs associated with 

TIH that they are cunentiy precluded under STB mles from identifying in rate proceedings. See 

Simplified Standards for Rail Rate Cases. STB Ex Parte No. 646 (Sub-No. 1) (STB served Sept. 

5, 2007) ("Simphfied Standards"). Those unique costs include costs of maintaining insurance 

that covers the higher risks associated wilh TIH matenals transport and costs of compliance with 

safety and security operating procedures that each railroad has in place due to the enhanced risks 

associated with the commodities. These operating procedures result not only m capital and 

operating expenditures directly related to the activity, but also increased capital and operating 
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costs over the rail network (e.g., reducing speed for a TIH materials tirain on a otherwise 

congested line slows the other trains on the line). A summary of recommended operating 

practices adopted by the rail industry through the AAR wilh respect to the transportation of 

hazardous materials is attached as Attachment 4. Also included in Attachment 4 is a brief 

description of the security initiatives that the industry has undertaken that relate to TIH materials 

transport. 

Additional costs also result from special carrier operating procedures and risk 

assessments that arc required to meet federal requirements for the security, handling and 

movement of TIH materials. Examples of these special procedures, which arise from DOT 

regulations, pending mlemakings, and TSA requirements are outlined below and are set forth in 

more detail in Attachment 5: 

•Under current DOT mles, railroads must adopt security plans for TIH materials, 
including analyses of safety and security risks. See 49 CFR 172.800,172.802,172.820. 
Under DOT interim final mles,''* rail caniers must perform comprehensive safety and 
security risk assessments on existing hazmat routes and all "practicable alternative routes 
over which the carrier has authority to operate" and choose the route "presenting the 
fewest overall safety and security risks." with attendant operational changes. 

•Under proposed DOT mles applicable lo TIH tank car specifications,'* a maximum 
allowable operating speed of 30 mph would apply in non-signal territory to TIH tank cars 
not meeting the proposed TIH tank car specification; a maximum operating speed of 50 
mph would apply to all TIH tank car movements. (Proposed 49 CFR 174.86) 

•Under proposed TSA regulations,'* a railroad must have a security coordinator; 
procedures to determine the location and shipping information for each TIH rail car under 
its physical custody and lo be able to provide TSA with such information within one hour 
of request. There are also stringent requirements on transfers of cars containing TIH 
materials between interchanging railroads and between railroads and shippers or 
receivers. These include requirements that cars being transferred within a High Threat 

'•• Docket No. PHMSA-RSPA-2004-18730, Hazardous Materials: Rnhancine Rail Transportation Safetv and 
Security for Hazardous Materials Shipments. 73 FR 20752 (April 16,2008). 

'̂  (DOT NPRM) Docket No. FRA-20Q6-25169. Hazardous Materials: Improving the Safetv ofRailroad Tank Car 
Transportation of Hazardous Materials (73 FR 17818, 17862 (April 1,2008). 

'* TSA NPRM (71 Fed. Reg, 76852. 882-884 (Dec. 21,2006) 
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Urijan Areas ("HTUA"), or which may subsequently enter an HTUA, may not be left 
unattended at any time during the transfer of custody, (Proposed 49 CFR 1580.101; 
1580.103; 1580.105; 1580.107) 

•Under other TSA initiatives, raikoads have undertaken security measures resulting from 
HTUA vulnerability assessments including installation of lights, fences, intmsion 
detection devices, smart cameras, special positioning of TIH cars when stationary in 
HTUAs, movement of TIH car interchange points to locations outside HTUAs and 
reduction in TTH dwell time. (See e.g.. Attachment 5.) 

Under the Board's cunent mles goveming small shipper cases (under which all or most 

TIH materials rate proceedings are likely to be decided) these unique costs are nol allowed to be 

allocated directly to TIH material shippers. Use of movement-specific TIH materials costs are 

not permitted in small-shipper maximum rate proceedings; only system-wide URCS costs are 

permitted to be used for maximum reasonable rate determinations. See Simplified Standards slip 

op. at 58. 

AAR submits that the Board's cunent mles governing small-shipper rate cases, as 

applicable to TIH materials movements, currently operate (and will increasingly operate) lo 

unfairly prevent carriers from recovering the unique costs attributable to TIH materials 

movements in the rates that carriers are permitted to charge TEI materials shippers. Instead, the 

current mles, which are predicated on system-average costs, spread these costs over the entire 

shipper community to the extent possible. The current rales accordingly prevent rail carriere 

from reflecting the unique costs of TIH materials transportation from TIH material shippers in 

maximum rate cases while requiring the entire shipping community (to the extent the railroads 

are able to allocate these costs across their entire traffic base) lo cross-subsidize TEH material 

shippers. This is unfair to both rail caniers and lo the rail shipper community as a whole. 
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VI. Legislative and Policy Approaches, Such as Price Anderson Act Type Legislation, 
Should be Explored as a Long-Term Solution, But Should Not be a Substitute for 
Immediate Board Action 

In its Notice, the Board requested comment on "potential policy solutions to the liability 

issue, including solutions modeled on the Price Anderson Act." The Board also requested 

comment "on the appropriate role of the Board in developing such a policy solution." 

The Board clearly has the autiiority to lend support to and advocate a legislative/policy 

solution along the lines of a Price Anderson Act or other approach. The common carrier liability 

issue is an economic issue directiy within the Board's jurisdiction (sec Conrail) and the financial 

soundness of the railroad industry is a central tenet of Rail Transportation Policy, {e.g., 49 

U.S.C. 10101(3), (4), (5) and (8)). The Board has appropriate authority lo propose legislation and 

comment on legislation in areas of agency concem. However, the Board's authority should be 

exercised in this context taking into account two fundamental considerations. 

First, it should be understood that a legislative/policy approach would not be a substitute 

for a Board policy statement al this time clarifying the rail common carrier obligation as 

proposed in Section IV above. The enormous potential liability associated with the transportation 

of TIH materials is a matter of immediate urgency to the industry. The AAR's request for a 

clarification conceming the reasonableness of liability sharing/indemnity under the railroads' 

common carrier obligation is a necessary and reasonable means of addressing the cunentiy 

untenable situation as promptly as possible. A legislative/policy initiative is, by its nature, an 

uncertain and long-term process. Accordingly, the AAR views any legislative/policy approach 

as complementary, but not as a substitute for ils proposal in these comments. 

Secondly, any long-term legislative/policy approach needs to identify and focus on the 

appropriate objective. A Price Anderson Act type legislative approach would have as an 
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objective overall limitations on liability for the transport of TIH materials. The Price-Anderson 

Act limits the liability of a company from an incident involving the release of nuclear material, 

including in transportation, and provides for a fund to which all nuclear power plant licensees 

contribute when an incident occurs to cover any damages in excess of required insurance levels. 

Under a similar type of proposal for TIH materials, railroads, TIH materials shippers, and tank 

car owners, lessors, and manufacturers would be required to maintain insurance and be liable for 

a defined amount of damages arising from a release of TIH materials. Any damages above that 

defined amount would be paid from a fund to which shippers of these materials would contribute 

on a pre- and post-incident basis up to a statutory maximum payment per incident. In this 

context, following the Price Anderson Act approach, the railroads would be treated as 

"contractors" with more limited liability than the shippers who, as discussed above, have the 

option whether to make and use TIH materials, and gain profit from doing so." 

Although Price Anderson Act type legislation would be similar, in many respects, lo the 

AAR's proposal in Section IV, a legislative enactment would provide a greater degree of 

certainty as to the rights and obligations of the carriers and shippers. It would also provide for 

the sharing of risk and exposure relating to TIH materials transport over a broader group to 

include the public al large, because such type of legislation would be premised on the public 

need for the use - and, accordingly, the transport - of TIH materials and the corresponding 

public recognition that there should be limitations and sharing ofthe liability involved in TIH 

materials transport.'^ 

" The A.tR has, in concert with the American Short Line and Regional Railroad Associauon, developed proposed 
legislation as generally described above. 
'̂  Also, there may be other means to effect liability limitaUuns. Fur example, Congiess could create a statutory 
liability cap for the railroad<i similar to the one that applies to passenger operations The railroads' total liability for 
all claims, including punitive damages, from a single accident — regardless of fault — ii, capped at S200 million. 
49 U.S,C. 28103. 
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While the policy goal of sharing and/or limiting liability for the transportation of TEtl 

materials is desirable based upon the fundamental premise that such transport is necessary, 

legislation in furtherance of such a goal would not necessarily improve public safety. If the 

ultimate goal is improving safety, another legislative policy option - which is not mutually 

exclusive - would also be to explore legislative incentives to eliminate the transport of TIH 

materials over the long-term through product substitution, co-location, or other means. The 

Board should encourage the exploration of all types of long-term legislative/policy solutions to 

the present untenable situation and should take action to incent carriers and shippers to achieve 

consensus on any such policy solutions. 

VII. Conclusion 

The rail industry cunentiy faces an untenable situation regarding the transport of TIH 

materials. While the amount of TIH materials tiransported by rail is minimal, die transportation 

of such materials exposes railroads lo significantiy higher costs and potentially minous liability 

due to the extraordinarily dangerous characteristics of the commodities themselves. 

Nonetheless, as a result of their common carrier obligation, the railroads must transport the TIH 

materials and be subject to the attendant costs, risks, and exposure. 

The AAR, at this time, does not seek for the railroads to be relieved of their common 

carrier obligation to transport TIH materials. However, if there is a public inierest need for TIH 

materials to be transported, there is a corresponding public interest need for the railroads to be 

protected against the higher costs and potentially minous exposure uniquely associated with TIH 

transport. 
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With respect to costs, the Board should take action to recognize in STB proceedings the 

extraordinary costs to tiie railroads involved with TEH materials transport that must be incuned 

to address and mitigate the dangers associated with the commodities. 

The Board should also take action to incent and support legislative/policy approaches that 

would address both the liability and safety concems associated with the movement of TIH 

materials. However, legislative initiatives, by their nature, are uncertain and long-term 

processes. The significant risks and exposure to which the railroads are subject are concems that 

need to be inmiediately addressed. 

Accordingly, the Board should issue a policy statement based on the record in this 

proceeding that a railroad, if it chooses to do so, may establish common carrier service terms 

that: (1) require the shipper of TEH materials to indemnify the carrier for the full amount of any 

liabihty or exposure resulting from a release of TEH materials above a threshold level that would 

be the greater of the amount of insurance that the railroad carries for such an incident or, for 

Class I railroads, $500 million; and (2) require the shipper to obtain insurance or other forms of 

assurance to support such indemnification at levels depending upon the circumstances of the TIH 

materials transportation. 
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ATTACHMENT 1 



Attachment 1 
Toxic-by-Inhalation (TIH) Materials Currently Transported By Rail * 

DOT Proper Shipping Name UN/NA#" 

NON-FLAMMABLE GASES, HAZARD CLASS 2.2 | 
Ammonia, Anhydrous 
Ammonia, Solution 

UN 1005 1 
UN 3318 1 

POISON GASES, HAZARD CLASS 2.3 | 
Ammonia, Anhydrous 
Ammonia, Solution 

1 Arsine 
1 Boron Trichloride 

Boron Trifluoride 
Bromine Chloride 
Carbon Monoxide and Hydrogen mixture, Compressed 
Carbon Monoxide, Compressed 
Carbon Monoxide, relrigerated liquid 
Carbonyl Fluoride 
Carbonyl Sulfide 
Chlorine 
Chlorine Pentafluonde 
Chlorine Trifluoride 

1 Chloropicrin and Methyl Bromide mixtures 
Chloropicrin and Methyl Chloride mixtures 
Coal Gas, Compressed 
Compressed Gas, toxic, corrosive, n.o.s. 
Compressed Gas, toxic, flammable, corrosive, n.o.s. 

1 Compressed Gas, toxic, flammable, n.o.s. 
1 Compressed Gas, toxic, n.o.s. 
Compressed Gas, toxic, oxidizing, corrosive, n.o.s. 
Compressed gas, toxic, oxidizing, n.o.s. 
Compressed gas, toxic, oxidizing, n.o.s. 
Cyanogen 
Cyanogen Chloride, Stabilized 
Diborane 
Dichlorosilane 
Dinitrogen Tetroxide 
Ethylene Oxide and Carbon Dioxide mixture 
Ethylene Oxide or Ethylene Oxide with Nitrogen 
Fluorine, Compressed 

UN 1005 1 
UN 3318 
UN 2188 
UN 1741 
UN 1008 
UN 2901 
UN 2600 
UN 1016 
NA 9202 
UN 2417 
UN 2204 
UN 1017 
UN 2548 
UN 1749 
UN 1581 
UN 1582 
UN 1023 
UN 3304 
UN 3305 
UN 1953 
UN 1955 
UN 3306 
UN 3303 
UN 3306 
UN 1026 
UN 1589 
UN 1911 
UN 2189 
UN 1067 
UN 3300 
UN 1040 
UN 1045 

" Compiled from AAR Circular OT-55-1 (July 17, 2006), as amended by AAR CPC Circular 1182 (Sept. 
21,2007). The 0T-.')5 list of Til 1 materials Uansported by rail is periodically revused. A complete DOT 
list of'I'lH materials (including Till materials not currcnily transported by rail) is found at 49 C.P.R. § 
172.101. The AAR'i proposal ii> all inclusive and embraces all TIH materials listed at 49 C.F.R. § 172 101. 
** UN identification numbers for international and domestic transportation; NA numbers for domestic 
iransportation and transportation to Canada only. See 49 C.F.R. §172.101 (c). 



Gas Identification set 
Gas sample, non-pressurized, toxic, r.o.s. 
Gas sample, non-pressurized, toxic, flammable, n.o.s. 
Germane 
Hexaethyl tetraphosphate and compressed gas mixtures 
Hexafluoroacetone 
Hydrogen Bromide, anhydrous 
Hydrogen Chloride, anhydrous 
Hydrogen Chloride, refrigerated liquid 
Hydrogen Iodide, anhydrous 
Hydrogen Selenide, anhydrous 
Hydrogen Sulfide 
Insecticide gases, loxic, flammable, n.o.s. 
Insecticide gases, toxic, n.o.s. 
Liquefied gas, toxic, corrosive, n.o.s. 
Liquefied gas, toxic, flammable, corrosive, n.o.s. 
Liquefied gas, toxic, flammable, n.o.s. 
Liquefied gas, toxic, n.o.s. 
Liquefied gas, toxic, oxidizing, corrosive, n.o.s. 
Liquefied gas, toxic, oxidizing, n.o.s. 
Methyl Bromide 
Methyl Mercaptan 
Methylchlorosilane 
Nitric oxide and nitrogen dioxide mixtures or Nitric oxide and 
dinitrogen tetroxide mixtures 
Nitric Oxide, Compressed 
Nitrogen Trioxide 
Nitrosyl Chloride 
Oil Gas, Compressed 

Organic phosphate, mixed with compressed gas or Organic 
phosphate compound, mixed with compressed gas or 
Organic phosphorus compound, mixed with compressed gas 

Oxygen Difluoride, Compressed 

NA 9035 
UN 3169 
UN 3168 
UN 2192 
UN 1612 
UN 2420 
UN 1048 
UN 1050 
UN 2186 
UN 2197 
UN 2202 
UN 1053 
UN 3355 
UN 1967 
UN 3308 
UN 3309 
UN 3160 
UN 3162 
UN 3310 
UN 3307 
UN 1062 
UN 1064 
UN 2534 

UN 1975 

UN 1660 
UN 2421 
UN 1069 
UN 1071 

NA 1955 

UN 2190 
Parathion and Compressed gas mixture NA 1967 
Perchloryl Fluoride 
Phosgene 
Phosphine 
Phosphorus Pentafluoride 
Selenium Hexafluoride 
Silicon Tetrafluoride 
Stibine 
Sulfur Dioxide 
Sulfur Tetrafluoride 
Sulfuryl Fluoride 
Tellurium Hexafluoride 
Trifluoroacetyl Chloride 

UN 3083 
UN 1076 
UN 2199 
UN 2198 
UN 2194 
UN 1859 
UN 2676 
UN 1079 
UN 2418 
UN 2191 
UN 2195 
UN 3057 



Trifluorochloroethylene, Stabilized 
Tungsten Hexafluoride 

UN 1082 
UN 2196 

FLAMMABLE LIQUIDS, HAZARD CLASS 3 

Ethyl Isocyanate 
Isobutyl Isocyanate 
Isopropyl Isocyanate 
Methacrylonitrile, Stabilized 
Methoxymethyl Isocyanate 

UN 2481 1 
UN 2486 
UN 2483 
UN 3079 
UN 2605 

SPONTANEOUSLY COMBUSTIBLE, HAZARD CLASS 4.2 
Pentaborane UN 1380 

OXIDIZERS, HAZARD CLASS 5.1 

Bromine Pentafluoride 
Bromine Trifluoride 
Tetranitromethane 

UN 1745 
UN 1746 
UN 1510 

POISONS, HAZARD CLASS 6.1 
2-ChloroBthanal 
2-Methyl-2-Heptanethiol 
3, 5-Dichloro-2. 4, 6-Trifluoropyridine 
Acetone Cyanohydrin. Stabilized 
Acrolein, Stabilized 
Allyl Alcohol 
Allyl Chloroformate 
Allylamine 
Arsenic Trichloride 
Bromoacetone 
Chloroacetone, Stabilized 
Chloroacetonitrile 
Chloroacetyl Chloride 
Chloropicrin 
ChloropivaloyI Chloride 
Crotonalydehyde, Stabilized 
Cyclohexyl Isocyanate 
Diketene, Stabilized 
Dimethyl Sullate 
Dimethylhydrazine, Symmetrical 
Dimethylhydrazine, Unsymmetrical 
Ethyl Chloroformate 
Ethyl Phosphonothioic Dichlonde, Anhydrous 
Ethyl Phosphonous Dichloride. Anhydrous pyrophoric liquid 
Ethyl Phosphorodichloridate 
Ethyldichloroarsine 
Ethylene Chlorohydrin 
Ethylene Dibromide 

UN 2232 
UN 3023 
NA 9264 
UN 1541 
UN 1092 
UN 1098 
UN 1722 
UN 2334 
UN 1560 
UN 1569 
UN 1695 
UN 2668 
UN 1752 
UN 1580 
NA 9263 
UN 1143 
UN 2488 
UN 2521 
UN 1595 
UN 2382 
UN 1163 
UN 1182 
NA 2927 
NA 2845 
NA 2927 
UN 1892 
UN 1135 
UN 1605 



Ethyleneimine, Stabilized 
Hexachlorocyclopentadiene 
Hydrocyanic acid, aqueous solutions or Hydrogen cyanide, 
aqueous solutions 

Hydrogen Cyanide, solution in alcohol 
Hydrogen Cyanide, stabilized 
Iron Pentacarbonyl 
Isobutyl Chlorofonnate 
Isopropyl Chloroformate 
Methanesulfonyl Chloride 
Methyl Bromide and Ethylene dibromide mixtures, liquid 

Methyl Chloroformate 
Methyl Chloromethyl Ether 
Methyl Iodide 
Methyl Isocyanate 
Methyl Isothiocyanate 
Methyl Orthosilicate 
Methyl Phosphonic Dichloride 
Methyl Phosphonous Dichloride, pyrophoric liquid 
Methyl Vinyl Ketone, Stabilized 
Methyldichloroarsine 
Methylhydrazine 
n-Butyl Chloroformate 
n-Butyl Isocyanate 
Nickel Carbonyl 
n-Propyl Chlorofonnate 
n-Propyl Isocyanate 
Perchloromethyl Mercaptan 
Phenyl Isocyanate 
Phenyl Mercaptan 
Phenylcarbylamine Chloride 
Phosphorus Trichloride 
sec-Butyl Chloroformate 
tert-Butyl Isocyanate 
Thiophosgene 
Toxic by Inhalation liquid, corrosive, n.o.s. 
Toxic by Inhalation liquid, corrosive, n.o.s. 

Toxic by Inhalation liquid, flammable, n.o.s. 
Toxic by Inhalation liquid, flammable, n.o.s. 
Toxic by Inhalation liquid, n.o.s. 
Toxic by inhalation liquid, n.o.s. 
Toxic by Inhalation liquid, oxidizing. n.o.s. 
Toxic by Inhalation liquid, oxidizing, n.o.s. 
Toxic by Inhalation liquid, water-reactive, n.o.s. 
Toxic by Inhalation liquid, water-reactive, n.o.s. 
Trimethoxysilane 

UN 1185 
UN 2646 

UN 1613 

UN 3294 

UN 1051 
UN 1994 
NA2742 
UN 2407 
UN 3246 
UN 1647 
UN 1238 
UN 1239 
UN 2644 
UN 2480 
UN 2477 
UN 2606 
NA 9206 
NA 2845 
UN 1251 
NA1556 
UN 1244 

UN 2743 
UN 2485 
UN 1259 
UN 2740 
UN 2482 
UN 1670 
UN 2487 
UN 2337 
UN 1672 
UN 1809 
NA 2742 
UN 2484 
UN 2474 
UN 3390 
UN 3389 

UN 3384 
UN 3383 
UN 3382 
UN 3381 
UN 3388 
UN 3387 
UN 3386 
UN 3385 
NA 9269 



1 Trimethylacetyl Chloride 
Waste Allyl Alcohol 

1 Waste Hexachlorocyclopentadiene 
Waste Toxic LiqukJ, corrosive, inorganic, n.o.s. 

UN 2438 
UN 1098 
UN 2646 
UN 3289 

CORROSIVES, HAZARD CLASS 8 
Boron Tribromide 
Bromine or Bromine Solutions 
Bromine Solutions 
Chlorosulfonic Acid 
Ethyl Chlorothiolormate 
Hydrogen Fluoride, Anhydrous 
Nitric Acid, red fuming 
Phosphorus Oxychloride 
Sulfur Trioxide, Stabilized 

Sulfuric acid, fuming 
^ Sulfuryl Chloride 
Titanium Tetrachloride 
Trichloroacetyl Chloride 
Waste Sulfuric acid, fuming 

UN 2692 
UN 1744 
UN 1744 
UN 1754 
UN 2826 
UN 1052 
UN 2032 
UN 1810 
UN 1829 

UN 1831 
UN 1834 
UN 1838 
UN 2442 
UN 1831 
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w v / w a m e r i c a n p r o g r e s s o r g 

Executive Summary 

Each year, thousands of Ions of highly toxic chlorine gas travel by rait in (he United 
States to drinking water and wastewater treatment facilities and other industries. 
These massive railcars traverse some 300,000 miles of freight railways, passing 

through almost all major American cities and towns. A rupture of one of these railcars 
could release a dense, lethal plume for miles downwind, potentially killing or injuring 
thousands of people. 

The Department of Homeland Security and numerous security experts have repeat­
edly warned that terrorists could use industrial chemicals as improvised weapons of 
mass destruction—and indeed, terrorists recently attacked and blew up several trucks . 
cai rying chlorine in Iraq. Jn this respect, railcars of chlorine gas represent a distinct 
national security vulnerability. Yet Congress and the Bush administration have not acted 
lo eliminate unnecessary uses of chlorine gas railcars even where undeniably afibrdable 
and practical alternalivps exist. 

To examine this vulnerability and encourage action, the Center for American Progress 
surveyed water utilities thai still receive chlorine gas by rail, as well as utilities that since 
1999 have eliminated chlorine railcars by switching to a less hazardous disinfectant. 
Our major findings are shown in the box on page 3. 

Just 37 drinking water and wastewater Ireatmcnl facilities still receive chlorine gas by 
rail. More than 25 million Americans live in haiin's way near these facilities,' while mil­
lions more live in cities and towns along the rail delivery routes. 

The good news is this vulnerability can be removed. Since 1999, some 25 water utilities 
that formerly received chlorine gas by rail have switched to safer and more secuic water 
treatment options, such as liquid bleach or ultraviolet light. These alternative treatment 
options eliminate the danger of a catastrophic tt>xic gas cloud As a result, more than 
26 million Americans who live near these facilities are safer and more sccuie. 

These conversions also remove ihe threat to communities along rail delivery routes. 
Railroads, by their naiure, are wide open and largely insecure, providing easy access 
to railcars—as evidenced b)' the graffiti that frequently marks them {sec photo on 
page 15), This makes it pracLically impossible lo provide securiiy commen'^.-.iatc with 
the risk presented by railcars of chlorine gas. 

The only way to truly piotect communities is to get uniit*cps<;aiy (oxic cai goes off the 
tracks. Converting to safer alternatives for watir trealrncni dnos ihal. 



A P R I L 2 0 0 7 w w w a m p r i c a n p r o g r e s s . o r g 

There continues to be some progress in 
this direction. At least six water utilities 
that now use chlorine-gas railcars are 
in the process of converting operations. 
Nonetheless, many others contacted by 
this survey have no plans to change. 

Cost was a frequently cited reason for 
not converting But the survey found such 
conversions are affordable even at large 
facilities, costing no more than Sl .50 per 
person served each yeai—or the price of a 
bag of potato chips—and often much less. 
Put another way, a single day's expendi­
tures on the war in Iraq could cover con-
stiuction costs of converting the remaining 
U.S. water utilities off chlorine gas railcars. 
Cost is not a sufficient justification to con­
tinue to jeopardize American communities 
with massive railcars of chlorine gas 

State and local governments may provide 
incentives for water utilities to switch 
from chlorine gas. But communities along 
the rails have little or no local control 
over toxic trains that pass by homes, 
wuikplaces, and schools. The plant con­
versions identified in this report arc posi­
tive, but wiihout a national strategy, these 
communities will be much less secure 
than they should be. 

Washington, D.C, for example, quickly 
converted its sewage treatment plaitt 
from chlorine gas railcars to liquid bleach 
in the aftermath of llie Sept, 11, 2001, 
terrorist attacks. But hazardous chemi­
cals, including chlorine gas, are still being 
transported by rail through the District 
jii.̂ l a few city blocks from the U.S. Capi­
tol buildini;—an intended target on 9/11. 

In icsponsc, the city govcrnrnciU sought 
to reroute toxic liains around the Lily. The 
Bush administration, however, lids backed 

a lawsuit to block local control, arguing 
that local govemments lack legal authority 
to protect citizens by rerouting trains. 

The story is the same in other cities that 
have converted water utilities from chlo­
rine-gas railcars, such as Cleveland and 
Indianapolis. Despite convci ting, these 
cities are stilt al risk from chlorine-gas 
railcars headed to oiher cities that have 
not converted, such as Minneapolis and 
Nashville. 

A comprehensive solution can only come 
from the federal level. In fact, judges in 
the ongoing litigation over rerouting in 
Washington, D.C, have encouraged the 
Bush administration to develop a national 
strategy to address the security and safety 
dangers involved in the manufacture, use. 
and Iransportation of chlorine gas and 
other hazardous chemir;ils. 1 Jnfortunate-
ly, the administration and Congress have 
largely ignored this advice. 

AAcr years of inaction, and under growing 
public pressuie, temporary and cosmetic 
chemical security legislation was enacted 
in October 2006 requiring ihe Depait­
ment of Homeland Security to promul­
gate chemical-plant security rpgulations by 
April 4, 2007. But the legislation exempts 
water utilities, does not address trans­
portation security concci ns, and neglects 
safer and more secure technologies. Thus, 
among oiher shortcomings, DHS's new 
regulaiions will do nothing to address the 
risk posed to lens of millions of Americans 
tiy uniiecessary rail shipments of chlorine 
gas to water utilities. 

ID address this dangei and othci chemi­
cal hazards, Congix-ss masi err air me an-
ir.sffu! national incentives. Amonfj olhcr 
actions, federal security standards should: 

http://ampricanprogress.org
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• Require chemical facilities to review 
and use available, cost-effective tech­
nologies that significantly reduce or 
eliminate serious emergency chemical 
release hazards: 

• Target assistance to help water utilities 
convert from chlorine gas, including 
facilities that discontinued chlorine gas 
after Sept. 11,2001; 

• Give the Department of Homeland 
Security full authority to safeguard 
chemical infrastructure and the public, 
with appropriate roles for other gov­
ernmental agencies; and 

• Require chemical facilities to account 
for transportation risks—including the 
possibility of a catastrophic chemical 
release—in developing security assess­
ments and plans. 

Taking these actions would rcmo\'e un­
necessary toxic cargoes from the nation's 
railways and communities. The danger 
is immense and the solutions arc clear. 
What we need now is action. 

th ' » ^ 
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since 1999 by/sviiitching to a')e!is hazardous disiri':] 
fectant-These facilities ate found in Clalifornia, fhe District' 
of'Columbia, Florida, Georgia, Indiana, Kentucky, Louisiana^ 
l«Jlatyland, Michigan, Minnesota, New lersey, NeiyvYoik, Ohio, 
Oregon, Pennsylvania, and Washington. Some 25 million 
oeople in nearby communities and millions more along rail 
delivery loutes are no longer threatened by chlorine gas ''rom 
these fa;jHties. Additional water utilities eliminated chlorine 
gas ra'l shipments prior to 19S9' 

- • ' Gei^eral tos t estimates jaroivided by 20 water 
facilities indicate that switching from chlorine'gas 
to a safer, more secure disinfectant is affordable. 
Conversions at these facilities cost no rriore thin $ 1.50 per 
person served eadi year—oi the price o* a bag o( potato 
chips—and often cost much less A single davs expenditures 
on the war in Irac coulo easily .me paid to coniren ihese 70 
facilities off chlorine gas 
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Dangerous State of Play 

Chemical Railcars Pose 
Serious Hazards 

Exposure to chlorine gas can severely 
burn the eyts, skin, and lungs, and can 
be fatal. When released from a railcar, 
compressed cliloiine expands rapidly 
into a ground-hugging poison gas cloud. 
A single ruptured railcar of chlorine gas 
can release a dense, lethal plume from 
14 miles to 25 miles downwind in worst-
case conditions.^ In large urban areas, 
thousands of picopic could be killed or 
seriously injured in these conditions. 

The Department of Homeland Secuiity 
estimates that a major chlorine railcar 
spill could kill 17,500 people* A Naval 
research lab likewise found that such a 
spill could quickly cause 100.000 serious 
injuries or deaths under a scenario involv­
ing large holiday crowds.' 

This risk is especially worrisome given the 
vulnerability of railcara. A RAND Corp. 
databa.<!R of worldwide terrorist incidents 
recorded over 250 attacks against rail tar­
gets from 1995 to 2005." Insurgents in Iraq 
have recently targeted trucks canying chlo­
rine gas with several deliberate attacks.^ 

The graffid on many railcars attests to 
their vulnerability A suivcy of rail work­
ers reporletl widespread lax security at 
rail yards.'* Investigative new.s reports 
repeatedly show easy arccss to chemical 
facilities and rail cargoes." .A PiUsburgh 
Tnbime repoiter leceiidy found so little 
secuiity he could leave his business caid 
on dozens of railcars and locations.'^ 

Railcais may travel or sit near schcwls, 
hospitals, homes, and downtowns wilh 
only nominal security, if any. The rail­
road carrier may simply park the chlorine 

railcar outside the water utility fence on 
an unpredictable schedule, leaving it for 
the facility to retrieve. Rail security regu­
lations are minima], yet because federal 
rules preempt state and local require­
ments, chemical railcars passing through 
communities are largely exempt from 
local conlrol. 

Major chlorine rail spills are infrequent 
but can be deadly. Chlorine rail spills 
killed eight people in Youngstown, Fla., 
in 1978: 17 people in Montanas, Mexico 
in 1981; three people near San Antonio, 
Texas in ?004; and nine people in Gran­
iteville, S.C, m 2005, Since 1990, the 
National Response Center has recorded 
over 160 mostly-minor spill reports 
involving railroads and chlorine, or more 
than one every six weeks." 

Such spills reveal the oi'erall vulnerability 
of the system. But a calculated terror­
ist ruptuie uf a single chlorine-gas-filled 
railcar could have far worse consequences, 
potentiallv poisoning an entire community. 

New Interim Chemical Security 
Rules Won't Fix the Problem 

Many fedcial agencies and otheis have 
warned that terrorists could use chemical 
facilities as pic-positioned weapons uf 
mass destiuction." Yet there are almost 
no federal chemical security require­
ments. Congress enacted temporal y 
legislation in October 2006 that requires 
the Depaitment of Homeland Security 
to promulgate interim, stopgap chemical 
security re<iuircmcnts by April 4, 2007.'' 

But this new law is seen as an incomplete 
mcasiiir that will ultimately be replaced 
by comprehensive legislation. It has sig­
nificant shortcomings that leave millions 
of Arn<.-ric»ns vulnerable. In particulai, 
the new regulations: 

"We are happy 
not to have the 
chlorine gas 
there. In the 
end it was a 
no'brainer to 
switch." 

BillMcKeon, 
Chief Wastewater^ 
Philadelphia 
Water Department, 
Philadelphia, Pa. 
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• Exempt drinking water and wastewater 
plants and olhcr types of facilities; 

• Do not require facilities to address the 
dangers, security costs, and potcnlial 
liabilities of transporting extremely 
hazardous materials to or from their 
facilities; and 

• Ignoie cost-effective safer technolo­
gies that are the most eflective way to 
reduce the attractiveness of chemical 
facilities as terrorist targets. 

These regulations arc too focused on 
physical securiiy at facilities and do nol 
do enough to emphasize supply chain se­
curity. Belter fencing, lighting, and acce.̂ s 
controls are important, but insufficient— 
particularly if the delivery of hazardous 
materials to or from a facility travels by 
rail through a major urban center. 

In 2005, the Tiansportation Security .•Ad­
ministration released draft voluntary action 
items for securing rail transpoilation of 
toxic inhalalion materials such as chlorine 
gas. Yet the voluntary rccommendationi 
lack enforcement, are vague on kc)' ele­
ments (such as protecting railcars in lra;i-
.sit), and are silent on leasible opportunities 
fo sake hazardous cargoes off the rails. 

The Bioterrorism Acl of 2002 provided 
substantial federal funding to drinking 
water facilities to conduct vailnerability 
assessments, but did not require these fa­
cilities tc reduce any hazards or otherwise 
irr.piove secuiity Similarly, there are no 
significani federal security standaids for 
wastewa'.er plants. 

Homeland Security Presidential Dircc-
*ive 7 designated the U.S. Environmcnlal 
Pioicclion .Agency as the lead agenc) to 
ovcisce security al drinking waiei and 
wastewater (aLilities " The EPA could 
requuc preventive security at watei utili­

ties under the general duty clause of the 
Clean Air Act. The Bmh administration, 
however, blocked a specific proposal 
developed by EPA and the then Office 
of Homeland Security (now DiiS) to use 
this authority to establish federal chemi­
cal security standards,'" 

Less Hazardous Alternatives 
Are Available 

In 2006 the National Research Council 
reported that "the most desirable solu­
tion to preventing chemical releases 
is to reduce or eliminate the hazard 
where possible," including by modifying 
processes or replacing hazardous ma­
terials with less hazardous substitutes,''-' 
Two years ago, the Center for American 
Progress recommended an action plan 
for safeguarding hazardous chemical fa­
cilities using these techniques,'''^ and one 
year ago released survey fuidings that 
documented some 284 facilities across di­
verse industries that had switched to less 
acutely iia/iardous options.^' 

The Association of American Railroads 
supports development of less hazardous 
products and technologies as substitutes 
for highly hazardous materials. In con­
gressional testimony, the association ex­
plained that chlorine gas and other "toxic 
inhalation hazard," or TII 1, chemicals 
comprise just 0.3 peicent of ail rail ship­
ments, but: aiiroads face potentially min­
ous liability from hauling these chemicals 
(which they are required to cany). For 
this reason, the railroads "strongly sup­
pe r efforts aimed at finding and utilizing 
'inherently safer technologies' as substi­
tutes for hazardous materials, especially 
TIH"' thai are shipped Ijy lail.^-' 

Rouglily iwo-ihiids ol large U.S. waitc-
wAivT utilities already -.isc a di.sir.fertant 
chcnilral olhcr llian chlorine gas, oi 

http://www.americanprogress
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plan lo stop using chlorine gas,^' At least 
160 large U.S. public drinking water 
systems already use liquid bleach.''' In last 
year's survey, the Center for American 
Progress idenrified more than 200 drink­
ing water or waste\vater facilities that had 
eliminated chlorine gas since 1999—a 
sample of similar changes at many water 
utilities nationwide." Most of these water 
facilities s^vitched to liquid bleach, while 
others use ultraviolet light. 

Last year's report noted that approxi­
mately 1,700 drinking water plants and 
1,150 wastewater facilities report extremely 
hazardous substances, primarily chlorine 
gas, under EPA's Risk Management Plan­
ning program. This year's survey report 
focuses on just those water utilities that 
rece.-itly have received chlorine gas by rail. 

Utilities that eliminate chlorine gas may 
replace other hazardous chemicals. Some 
wastewater facilides remove chlorine 
from ciTlucni by using anhydrous sulfur 
dioxide, a dangerous toxic gas. These 
facilities frequently replace anhydrous 
.••ulfur dioxide with less hazardous sodium 

bisulfite. Similarly, some drinking water 
facilities replace anhydrous ammonia, a 
toxic gas, wilh aqueous ammonia, a less 
hazardous alternative. 

Replacement Chemicals Can 
Be More Safely Produced 

Water utilities can buy concentrated 
bleach in bulk as sodium hypochlorite, 
or generate dilute bleach on-site from 
salt and electricity. Recent high prices for 
chlorine .make on-site generation increas­
ingly attractive even for larger water 
utilities. Several facilities surveyed in this 
report are considering or adopting on-site 
bleach, while others are considering or 
adopdng ultraviolet light. Both options 
eliminate bulk transportation of ex­
tremely hazardous substances and gre<iily 
reduce overall transportation needs 

In oui survey for this report, we found 
many utilities that eliminated chlorine gas 
now buy bulk sodium 'nypochlorile bleach. 
One argument against converting water 
utilities lo bleach is that it simply shifts the 
danger to bleach manufacturing facilities. 

A freiijhi liaiii deidile:: un Jan 6, 20OS, in Gtan leuilli!. S C, luptuiiny i i2ik<ir ol ch oi re gas The l;3ki,-ia qas v'sili p in •hr pliala above 

tilled nrne peof i-;, sen: 500 to *?. hc^p'tsl with Siealhing orobltins, ard cauwd more iha-i 5,000 I I L",dcuate for j cwa i dajs. (U.S 5PAi 
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"We are very glad 
the chlorine gas 

is gone. It's an 
achievement. It 

used to be our 
number one em­

ployee concem." 

Ray Fiasco, 
Water Supply 

Division Manager, 
Akron Water 
Supply Plant, 

Kent, Ohio 

which typically make hypochlorite from 
bulk rail shipments of chlorine gas. Pro­
ducers, however, can manufacture hypo­
chlorite using "just-jn-time" technology, in 
which chlorine gas Is created and prompt­
ly used only in small amounts, eliminating 
the danger of a catastiophic gas release. 

This process is used in Asia, Australia, 
Europe, and a few U.S. locations.*^ Fur­
ther Industrial-scale production is under 
development in the United States.^' Cur­
rently, some 94 manufacturers across the 
country produce sodium hypochlorite for 
use in industrial or household products.'* 
Full conversion to producing hypochlorite 
without bulk chlorine gas would eliminate 
thousands of rail shipments each year 
and take millions of Amcricani out of 
harms way. 

Producing hypochlorite bleach from bulk 
chlorine gas is currently marginally cheap­
er than using safer and more secure nrielh-
ods—but only insofar as companies do 
nol pay the full costs of secuiity and liabil­
ity insurance for a potential catastrophic 
chlorine release. Requiring producers that 
use bulk chlorine gas to inlernalize these 
costs would immediately make large-scale 
production using safer and more secure 
methods cost-competitive. 

Major Survey Findings 

Few Water Utilities Still Use 
Chlorine Gas Railcars 

Only 24 drinking water and 13 wastewa­
ter facilities still use rati shipments of chlo­
rine gas. Yet because of ihcse few facili­
ties, thou.sands of tons of deadly chlorine 
.qa-i pa.ss through major American cities 
Some 25 million .Americans live within 
range of a worst-ca»c toxic gas release 

around these facilities, ar.d millions more 
live along rail delivery routes. Among 
these 37 facilities are: 

• St. Paul Regional Water Services-Mc-
Carron, Maplewood, Minn,, 1.3 mil­
lion people al risk 

• Kansas City, Missouri Water Treat­
ment Plant, 720,000 people at risk 

• Omohundro Water Treatment Plant, 
Nashville, Tenn., 973,663 people at risk 

• East Bank Wastewater Treatment 
Plant, New Orleans, La., 726,185 peo­
ple at risk* 

• Central Regional Wastewater System, 
Grand Prairie (Dallas), Texas, 3.9 mil­
lion people at risk 

For a complete list sec Appendix A on 
page 16 and the map on page 11. 

Many Water Utilities Have 
Switched to Safer, More 
Secure Alternatives 

At least six drinking water and ! 9 waste­
water facilities have eliminated railskip-
inenls of chlorine gas by switching to a less 
hazardous disinfectant since 1999, As a 
result, more than 26 million people no 
longer live wiihin range of a chlorine gas 
release from these facilities, and addition­
al millions are no longer In danger from 
rail shipments to these facilities. Among 
these 25 facilities aie. 

• Wyandotte Wastewater Treatriierit 
Facility, Wyandotte, Mich ,1.1 million 
people no longer al risk 

• Baldwin VVater Treatment Plant. 
Clevehind, Oliio, 1.4 rnilhon people 
no longei at iisk 

' Pcpu1i;*ior r t l o f t ! hu r r i ca r t kdtr ina Faci'itv intends 10 convcr*. t s lieu d bli?ach b .-i \ ^ ; decKd*pd ^.n-Jing t^rTii:' Gxien^,ve 

post l ^d t i i nannds 
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• Metropolitan Wastewater Treatment 
Plant, St, Paul, Minn., 520,000 people 
no longer at iisk 

• Joint Water Pollution Control Plant, 
Carson, Calif. (Los Angeles County), 
210,000 people no longer at risk 

• White River Water Treatment Plant, 
Indianapolis. Ind., 963,579 people no 
longer at risk 

For a complete list see Appendix B on 
page 18 and the map on page 11, Ad­
ditional water utilities eliminated chlorine 
gas rail shipments prior to 1999 ^' 

Some Additional Water Utilities 
Are Eliminating Chlorine Gas 

Of the 37 water facilities that still use chlo­
rine railcars, at least four drinking water 
and two wastewater plants arc currently 
converting to a safer, more secure disin­
fectant with at least partial construciion 
planned by 2008. Completing the.se con­
versions will cut chemical hazards for five 
million people who live nearb)' and many 
others along freight railways. Facilities with 
well-developed plans to convert include: 

• Metro Wastewater Reclamation District, 
Denver, Colo., 925,000 people at risk 

• City of Richmond Water Purification 
Plant, Richmond, Va., 704,630 people 
at risk 

• Carrollton Water Pjnfication Plant, New 
Orieans, I^., 892,320 people at risk** 

Several other facilities may convert within 
a few years, and others are evaluating 
alternatives. Two other facilities (in Stock­
ton and San Jose. Calif.) occasionally use 
liquid bleach as an available backup, but 
aie evaluating rnorc serviceable long-
term solutions such as ultraviolet lipht. 

Chlorine Gas Railcars Travel 
Over Long Distances 

Each year, approximately 15,000 ship­
ments of chlorine gas travel by rail in 
the United States. These shipments may 
iiavel over more than 300,000 miles 
of freight railways across the country.'" 
Rail lines pass ihiough almost all major 
American cities and towns. 

The 16 chlorine production sites listed 
in Appendix C reportedly sell chlorine 
by rail to water utilities through the 
merchant market. Usually, a distributor 
company moves the chlorine gas from the 
original manufacturer to the water utility. 
These rail shipments may travel long 
distances—hundreds or even thousands 
of miles—passing through densely popu­
lated cities and towns. There is no legal 
requirement to use the closest supplier or 
the safest route. 

The large water utilities covered by this 
report account for only a small portion 
of the chlorine on the rails-—but are by 
their nature located in or near large cities 
or towns. Producei:> also ship to chlorine 
packaging locations and sodium hypochlo­
rite bleach production iarilltics. .Additional 
destinations include PVC plastics produc­
ers, some paper mills, and chemical manti-
facturcis. Roughly two-thirds of chlorine 
is never shipped, but rather is used on-site 
in chemical manufacturing or is moved by 
pipeline to nearbv' facilities. For this ver\' 
reason, chemical manufacturers may ro-
locatc to avoid shipping chlorine gas.-" 

The profusion of freiglw rail lines precludes 
identifying specific routes belween produc­
ers and water utilities. However, the map 
on page 11 illustrates the long distances 
that rail shipments must travel belween 
manufacturers and the few water utilities 
that still jecelve chlorine gas by rail. 

"As a plant opera­
tor it's a weight 
off your shoul­
ders ifyou don't 
have that risk of 
chlorine gas." 

Nick Frankos, 
Plant Manager, 
Back River 
Wastewater Plant, 
Baltimore, Md. 

* rcpulation bP'Off hiifriianv Ksliina 
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"Maintenance 
cost,,. priceless! 
No special train­

ing or emer­
gency repair kits 

to keep on hand. 
We do all our 

repairs in-house 
where chlorine 

required an out-
side contmctor. 

The Fire Depart­
ment loves us. 

No more emer­
gency drills and 

training." 

John Garvin, 
Operation and 

Maintenance 
Manager, 

Regional Water 
Resource Agency, 

Owensboro, Ky. 

Utilities Cited a Number 
of Reasons for Switching 

Personnel at water facilities that elimi­
nated chlorine gas were generally relieved 
to be rid of it and considered the change 
an achievement. Reasons and advantages 
for switching included: improving safety 
and security, meeting discharge require­
ments; reducing liability exposure; cutting 
costs of preventive maintenance, train­
ing, emergency planning, and regulatory 
compliance: mitigating on-site security 
costs associated with chlorine gas: and 
previous experience with chlorine leaks. 

Most surveyed facilities that have not con­
verted are cval-uating disinfectant options. 
These facilities cited as potential ob­
stacles: costs of capital and replaccincnt 
chemicals; the large size of the utility and 
needed chemical volumes; storage space 
ar.d shelf life of liquid bleach: require­
ments to maintain backup disinfection 
capability and the need for reliable infor­
mation on alternatives. 

Some facilities also noted investments In 
chlorine-gas securiiy, such as containment 
buildings, sensors, and sciubbers. Such 
sunk costs may create a disincentive to 
further change yet do nothing to protect 
incoming rail shipment!;. 

Conversion Costs Are 
Manageable 

Twenty facilities provided general infor­
mation on the constiuction and operat-
uig costs of converting off chlorine gas 
railcais. Switching these facilities to a 
safer, more secure disinfectant is afTord-
a'.jle. costing no more lhti:i 31 50 ])er yeai 
per pci.son served—the price of a bag nf 
potato chips—even wiihout accounting 
foi impoilant cost savings Many facilities 
aie spending well less than that amount. 

Examples are described in the box on 
pages 12-13. 

Cost figures varied widely depending on 
facilities' specific circumstances and the 
information available to respondents. 
Some facilities, for example, needed to 
upgrade aging infrastructure; others did 
not. While many respondents were able 
to estimate construction aind chemical 
costs, most found it difficult to compile 
information on aouided costs fiom readily 
available sources. Some facilities, howev­
er, identified important savings in prev-en-
tive maintenance, emergency planning, 
employee training, regulatory compli­
ance, future site security, or other factors. 

Facilities using chlorine gas face new 
demands to upgrade physical security to 
protect against a possible terrorist attack. 
Current practices inrludc at best such 
meager physical security measures as 
better fences, vchirle gatci, lights, em­
ployee identification, and cameras. Some 
facilities may also have enclosures and 
gas scrubbers that attempt to contain 
an emergency release. Converting from 
chlorine gas mitigates these costs while 
providing superior protection to employ­
ees and surrounding populations. 

After all, there is little reason to believe 
that current security practices would be 
able to withstand a well-executed attack 
by an armed intruder. Nor does en­
hanced physical security do anything lo 
protect railcars in transit lo the facility. 

The Goveiriment Accountability Office is 
cunentiy conducting a rcv:ew of costs as­
sociated with conversion of wa'c-r ulililies 
lo less hazardous chen-ii< als This GAO 
repoit li expected in spring 2007 
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"5SO,0Cid people, who will Siehefit from tlie offsist ofv 

' opcisiing LpsiS lr. the Idng term. ' ^ ' • " ' ," '• '••." 

• '^ ' ^ t ^ . ' •_ "'tf ' . ' 

• • ' Jhe Akron Water Supply Plant In Kent, Ohio,;. -' 

switched from'chlorine,gas railcais lo liquid bleach in • '• 

2004. Construaiort cost about $1.1 millioi (or one-

'ourth the cost of a new chemical building) end operat­

ing ccsts incieased about $65,000 pci year, primaiily 

to cover chemicals Ihe facil.ty, however, avoided ovei 

SI.2 nilllicn in constrjctlon costs by eHminating chlciine 

gas. 6y switching, the fadliiy avoided constructing a 

ccniein'nen; bjildmg to enclose raikars (1306,000), 

installing an pmeigenq gas scrubber (SS98,C00), and 

'jpgradinu (.e.-tain process eqmijinen'. such as a chloiine 

gas pvaporatof (1369,000) Ever, without considpring 

avoided cosis, the facility's 250.000 customers pay only 

approxj-iaicly 50 cpnis rr.or; each year 

thus,far«boiit a'dollar per person served. 

• [Crescent Hill water Treatment Plant in Louisville, -

' Ky,; Is building an on-site generating .facility for bleach dis­

infectant at an estimated capital cost of ro'ughly 110 mil­

lion. Accojnting for depreciatior, the facility estimates 

t.'ie cost of switching over f'om chlorine gas at about 

$500,000 annually The entire wa'er system scrv;s abaui 

850,003 people, pstimaled annual cunvcrsioii cos'.s aie 

about bO cents per pe-son sewed 

• The City of Richmond Water Purification Plant In 

Richmond, Va., s switching Irom chlonne gas rai'-cai-s to 

liquid bleach in eaily 2007 Construction rrisl $ 11 miliiun 

for 3 new building, about =ne-ih rd di-ealy Inted 'o storage 

of liquid bleach. Chemical costs are anticipj;sd to irpease 

I'JSr.ann ,Ter jc:r The facil'ty sori/es abou; 5C0.030 pecole; 

12 

http://www.dmerica
http://nprogress.org


w w w a m e r i c a n p r o g r e s s . o r g A P R I L 2 0 0 7 

"• ' /^. / . ; '•^^N:^slWtei)sys^em^|y«^66ut5,7-5.0^ 

'••"-• •*. .i.-'.-^cpnyersion-costs are Bbout-8j)jC^isV^r,--lfef^'''^'-W'ecl-''s' •< 

•• T}fehNyandotteWastevyaterTreatnite|rit Facility i n j v ' 

Wya.ndottd, Mich. , switched fidrn chlorine'ga^ railcarf'-

'~ [6 ulfravlolei lig'-.t r iOOO'eonstrucbbn-cost IS'iriiilipn,'-; \ -

• af-d'operating costs increased from about t32O',O0O to':-'', ' 

$ 3 50,000 each year. The wastewate r system serves cbout 

415,000 people; annua! conversion costs are about t l . 3 0 

pel person served. 

> The Mi l l Creek Wastewater Treatment Plant in Cin­

c innat i , Ohio, switched from chlorine gas railcars lo liq­

uid bleach in 2001 Const.-ucliiig a temporary conveisioi 

cos: less 'han $40,000; planned permanent construction 

.s prcjected tc cos: less than $3 m'll'on. Cne-nical costs 

increased about $290,000 per yea;. The ent re niefopuli-

inr sewer district scves .ihniit SOO.OOO people; witaoul 

^'•1,,,. $1.5 million, as'chiprirte piic«'lTioT|t5aii tr'rplcd. Tne wa.ste 

•'-:..• water System serves S'jfme'SdOiodO^dple, Discounting -

• '•: tiivo-thirds of inoeased fcHemVaixori-^for prke change, and 

not accounting for any operating 5a:flng5, annual converson 

costs are still less than a dollar per-person senicd 

' • The Back River Wastewater Treatment Facil i ty in 

Balt imore, Md . , switched from chloiine gas raikars to 

liquid hieach in 2004. Constiuaidn cost $2.6 million, 

and chemical costs increased from 2003 to 2008 about 

S2 4 •nillicn, during which time chlorine pnces more than 

doubled. For this and other reascns the facility f, planning 

lurther conversioi to grnera'inq bleach on-site. 'Hie entire 

w«tewawr system sen/es 1.3 million people. D'scour.ting 

urie-''dlf uf increased ifiemical costs for price change, and 

nnl arroinnng for any operatirg savings, annual conver­

sion ccsts are stili less :han a dcllsr oer oerso" served 
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Conclusion and Recommendations 

More than five years after 9/11 and despite many credible warnings, the 
U.S. government has yet to enact policies that seriously reduce unnecessary 
chemical hazards. The Center for American Progress surveyed water uiiliues 

that still use chlorine gas railcars to examine systematic shortcomings in current federal 
chemical security policies, and to encourage Congress to enact policies that swiftly and 
efficiently remove unnecessary chemicai hazards. 

The survey shov/s that many large water utilities ha-ve coirvertcd from chlorine gas 
railcars to safer and more secure alternatives. These conversions remove terrorist targets 
at the facilities and on the rails, and make millions of Americans safer and more secure. 
Facility operators are relieved when the gas is gone and often proud of helping to bring 
aboul the change. 

The roughly three dozen water utilities that still receive chlorine gas railcars can also 
convert to safer alternatives, but many are nol acting. At the same time, recently enact­
ed interim chemical security legislation exempts water utilities, neglects transportation 
hazards, and ignores safer technologies. Millions of Americans remain unnecessarily at 
risk from a catastrophic chemical release. 

To address this threat. Congress, the administration, and Indui^try must make chemical 
security an urgent national priority, with ihe goal of transitioning to safer, more secure 
technologies. Specifically: 

• Water utilities that still use railcars of chlorine gas or anhydrous sulfur dioxide should 
shift to safer and more secure treatment alternatives. 

• Congress should require chemical facilities to review and use available, cost-effec­
tive technologies Ihat significantly reduce or eliminate serious emergency chemical 
release hazards. 

• Congress should target grants, loans, and other Incentives lo help water utilities con-
vcit from chlorine gas, including facilities that discontinued chlorine gas after Sep-
tembei 11, 2001. Such assistance should not cover containment buildings and olhei 
physical securiiy measures that are inherently incapable of protcciir.g chloiine gas 
lailcais at water utilities and in transit. 
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• The Department of Homeland Security 
should go back to Congress for full au­
thority lo safeguard chemical infrastruc­
ture and the public, with appropriate 
roles for other governmental agencies. 

• Congress should require chemical 
facilities to account for transporta­
tion risks—including the possibility of 
a catastiophic cJiemical release—in 
developing security alternatives, assess­
menls, and plans. 

• Congress should require chemical 
facilities to involve appropriate employ­
ees when developing security alterna­
tives, assessments, and plans. 

• The Department of Homeland Secu­
rity should develop methodologies to 
account for the impart of safer, more 
secure technologies on facility securiiy, 
including the costs, avoided costs, and 
feasibility of alteinatives. 

• Manufacturers of liquid bleach should 
adopt production methods that do not 
require bulk transportation or stor­
age of chlorine gas.'Congress should 
require these facilities to carry suf­
ficient liability insurance to cover a 
catastrophic chemical release. 

These policy recommendations arc 
reasonable and obtainable. They would 
impose only insignificant burdens on 
consumers, while delivering measurable 
improvements in safety and security. In­
deed, many water utilities have already 
abandoned chlorine gas at affordable 
cost with efl'ective results. Congress and 
the Department of Homeland Security 
have Ihe responsibility lo compel the 
swift conversion of the remaining water 
utilities that still receive chlorine gas by 
rail. The reasons to do so are self-evi­
dent in this report. Congress and DHS 
need only act. 

A qrallill-coveied tail tank-:r passes wilhiR blocks of ' . h ; National ll^ail in Washington. D C (j i ir Doughcny/Spira Club) 
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Appendix A 
WATER UTILITIES U S I N G CHLORINE G A S RAILCARS 

' LWiAi^'e^'AqueiJuct 
Eiftrp^onPfairt. •„̂ ' 

•v'-Sfjmai- CA 
'•Drinking . 
water-plant 

^ 1 , . . : ; ; . | ; H a » l b ^ a . t e m * ^ ; ' ^ : ; ^ ; ^ ^ 
• ^ - - ' •- : •:lives;no.change-forecast; -- ' ' / . . / j .^yr?^-!?/; 

Sah Jose/Sant»Clan) VVat'er 
f̂>otlutioh'(:orTtirDlfi'a^^^ ' . San-Jose CA 

'̂Waslpvvater 
plant 115 MGD ' 245.000 

Evaluating altematives 
including ultraviolet 
light, liquid bleach is 
-available backup , . . ' ,~ .-v' 

;bcc»idn?if&"u5ing'liqijii3" ' ; i ^ 1 ? ; ' ^ ^ 
'ble^Jis;,B>ckup! consid- - ^ > i J , ^ - M i M l ^ 5 

>jjipdiiaing\illrayii;lgtJighit ' i^'^i 'JS.It'^^- U > i 

.Metro iVastswate?" 
Reclamartiolii District Denver - . CO. 

Wastewater 
plant ' 

leOIVIGD' 
Switching to liquid bleach 
• - byendof2007 

925,000 

Jol>n E. Preston Water 
Tr^abpentl'lant 

Hialeah, 
Drinking 

water plant 
86 MGD 

Devdbping plans to con­
vert, possibly to on-site 
bleadi; conversion likely 

within a few years . 

1.893,169 

. HiHsborcHigh River Watcr 
-Treistrhent piant-Tampa^ FL 

Tampa,' FL Drinking ' 
water plant 

•,' ' _ • .'^.^'AJt'crnatives under con ', 
SS-VGD •• •'! ,;T sliJera îon; corversion not 

imminent or planned 
508,760' 

Detroit WWIP Chlorinatiun;-
Dpchlcrinetion FScility Detroit Mh 

Wastewater 
plant 700 MGD No plans to convert 2.103,000 

' Vtln^ablity zori« iiguitfs, ^ubii iro 2 bv fdCi tiEt-l? t-tf ir Jiuifv rp^id«iihaipciptla*i0r4\h >" n rAiige ol -a wc-itl <B» IOJLK ctiC'in-co iclr^fc Tt'?'? l i ^L ' ^ i i i e nU IcreLAb cil F--ctPntiaI rauiahies 
' * " 1 , Hyure mo I IKCIV &K/-I1 cdi'll/ur'Jifi&'Jteb ini- lx<iW% yjlncuriiliiy 7onc pooulmoi 
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Appendix A, continued 

WATER UTILITIES USING CHLORINE GAS RAILCARS, CONTINUED 

<Sr Paul Regional Waier 
Services-McCarrort'-'''' 

.Maolewood- MN 
Dr'nkiiig ' 

water plant 
50 MGD No plans to convert v , - - ; 1i3pftWXK-,j,"T 

^^i^^Mm§^':j^¥:&m^^m 
Rolling Hilb Water 
Treatment Plant 

Fort Worth TX 
Drinking 

ViMlpr plant 

Under review, 
100 MGO in<;estigating on-site ' 

„ . . ' generation of bleach 
iie.'m.i 

Central Valley Water 
Rei-amatlon Facility 

Salt Laice Oty UT 
. Wastewater 

'o'snt 
56MljlJ> 

Evatoatingop^omaspart ' ; , ; ^ 3 4 , ^ ; : : : ; ; 
01 lacility Uograde , . . • . . 

City cfRich.Ticnd Water •. 
PurilicBticn Plani 

Ric",mond VA 
D'inking 

viatcr plart 
132 MGD 

Switching to liquid bleach;<' 
completing conversion 

eaily 7007 
704,630. , 

' 'AjlnFobiM> ?3ro f'>i«e', sjfcriincJ by Iscilitiffi 'O CPA [.-CKi'c le i - 'e i i i r l p".i il.*"tiV4 »•# thn ian^«- *f .1 nvci-J CCSP "nii-r ^lii* 'iicc" ii-J"d *• T i"s«- f i ^ J eu si« ort fDr^fj^ts ct poTtriMl •_.'Miti ties 
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Appendix B 

WATER UTILITIES N O LONGER USING CHLORINE GAS RAILCARS* 

yi^ter Pollution 
Control Plant 

Fort Wayne IM 
Wastewater 

• plant' 
50 MGD 

Switttied'fo 
• liquid bleach 

2006 330,000. -

•W^^ Water Treatment...-i' . C n ^ ^ S - V ^ ^ f ^ ^ / ' ^ £ ' < ^ f s % ^ i ^ ^ ' § ^ ^ ^ W ^ r ' - ~ ^ O S ? f '̂̂  

Jefferson Parish East 
BankWWrp. liarahan 

V/aiitevvater 40 MGD 
' tpre-Kdtr'Aia) 

Switched to 
liquid bleach. 

•2P03 790,000 

' Bac^iyerVVastjaKitc't! 
'jreatgient.^acjllftg''^ ' " 

Wyandotte Wastewater 
Treajrnent Facility 

Wyandotte ' . M l ; -
'.- Waster»ter 

"p'anl • 
45'-MGD' 

" Swrtdiedlio' 
jultraviolei light 

7000 1,-100,000 

>Jilptro^«a(Br,l)v'3st^dlbe^?•-•^-^%l̂ ^ >./; -.;switA&to; ^ ? ^ > . A ^ ^ : ^ ^ X ' ^ ^ M 

^ " • • " ' l l ^ ^ ^ ' P ' ™ ' Ouluih.^ . M N - ' W « » ? ' < ' "̂ .-MaMGD "- - 5"^''?.^'*?'? • 2006 . 128,293^' 
Sanitary Distiict . - •.' - , plant -• - ^ liquid bleach ..-

..Middesex^CoOnty : >,*'.,•••(-. .'i'f-.-iiiL,:.--. .•S-t s^BSewater.'.- • • ^ i . \ u -n '< ' ^ - ' -?Sv,'itiaied'1p-- ..̂  • " i a S f V ' v t *i3'̂ in-V»««0i-^r«-^^ 
•̂ •I'jsWs"' »*,^'^-.'SAjT!^.-- ^•.,^Sayrevlte^ . ;.NJ /!wJ5S2«,-'-.'''.'.-f'V .' I/OMGD';•,.., j ' , . --• j S-»'i' >-!••->''QOr-:Sv*AnjJ*',iOi740iK(0-fSf;i 
:UqiiHei;Aottiotity .L.^^J.: • -..--j-s,' -̂  rV;-^'? Sa^Wany-^1= - t. . - ^ • • • - • . 1 - I'qu'dbleacli- •V.- '̂-{v--;<J3^ii^."gj^Li"j-'s-{^;£?>^^^^ 
Edward p. Opther Secondaiy i i i „ i ^ L ' ' m lifeistewater ' t c u r r , ' ' Switched-to , „ „ , .^nnn 
Wastewater Trmt Plant ^ " " * ^ ' ' "^ - , plant' ' _ ^^"^"^ liquid bleach. ^"^^ - • ^ ' ^ 

Mili-CrakWWTP - CB^cinnati'.- oH -! ^=?? f " f ' * ' " IBOMCD' • • ^ ' ^ f ^ - ) 2001 • 860,000' • •_ w plant liquid bleach •, 

Baldwin Water 
Treatment Plant Cleveland OH Drinking^ 

waler plant' ' ' EOMCD 
Sv îtchedlo 
i-q j id bleach 2C05 1,400,000 

;lip%'y(^i^^^v.;>>^^eaiai^ 
Columbia Boulevard 
Vi/astewatt.Y Tieatmer.t P ant 

Portland -OR 
jWastewater" 

. .s lant ' -' 
/O MGD 

Northeast Wat-?r Poll j t i o r 

ConUol Plan: 
Philadelphia. PA 

Sviilchcd to 

liquid b each 
20-35 157,500' 

!^i;utReast-.\yatPrPoHut^ • -•- p ' M f t i ' i S ; -u l /Cr^S/ fes t^v^ t^ j^^V 'in'Jj'rnV-'"-•'-'"'; ?'*'i«*^'°5-'-'-i-" •. •!,«;»;r-^Vr'^-S-Jv^fe^^^ 

plant 190 MOD 
Switched to 
liquid bleach 2003 1.575.971 

>,S3muElSi.EfaxterWater ' ' : ,u.r . . i ' • v -.-?B5-"''i!«S;'Sij'Ainn',-!-,i .• ',c. n/^-. ' --Sw^ctiedto ^j-">---• -,' ' '. ' '\! '. ' ' i-iv-'-'l^'ls:' '^.':' '-;:' 
• . M ? ^ ^ P i ^ t . < ' - - ; j " v ! ^ ^ P ! ! ' ° ^ ^ f ^ ' f e k r p l i r : i ' ^ : H . - - ^ ' : ? ^ ^ V • ' liquid o . e j ^ ^ -., : ^ ? q p s - - ^ ^ . ^ T g ^ g ^ ^ ^ g ^ 

South TrcaTmen; Plant ' Renton WA Wastewater 
, plant 80 r/GD 

Swrched lo 
l i q u i d b leach 

2003 650.000 

* r.irijry co-irt,-ei: i.nrc ".^^9 ? rf -ullv ellm la'ed ch.-/4i» *,a^ 
" \,-| i i i . i . .hi l . iy/>i^lni ip> ^.l- iM'i iHlrf ] i i t » , e iU j i f f l . ipil ifalprf' jdrn* j lpoptUli- i- lVb I'l - inngpo l r ACKS' r j ^ ici:,. i i(.iT..',-l(p|id;e Tl-f,e i^Lro%arr nci IC'fKfSt.olojlcmiz cn'^all-n 
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Appendix C 
PRODUCERS OF CHLORINE GAS SHIPPED BY RAIL TO WATER UTILITIES 

l^ingtT^fticintQ^labajpj t : ^ ; ^ -^ ^ j j ^ ^ M ^ J - ; . ! ^ ^ - ^ ^ ^ ^ ^ ^ ^ ^ ' ^ r ^ ' P ^ ^ - IJ"'". 

OcckJqntal Chemical Corp-'MuscleSHoakFa'cihJy-/. •• >A1iistle SBbal5. ' " ' % ; ' A L - , Chk)riVproddcer.^-.^j!,./ ,115,282.. ,., . 

'.!^pt|K)him^^t6et^^ 

•'OlinXhjVApi!^^^^ " "[ •^';V^^'|''---V--"Ghyle^Qn" . ' \ % 'A^S^^^^^j^^-Xi^.t' •IS&OOO ' 

' ViilncrabiGty zone figuies^ submitted br/ faciBiies lo EPA. mdicaic f«sidentisl pcpulaiions Miihin r^nge of a ivyii-rsse i n k chnrical r dn te 
T^cse fi; jres MC not lofpcasu of pMcmial casua'ties 
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Appendix D: Methodology 
After the Center for .American Progress released survey findings last year that documented 
284 facilities in di-verse industries that have switched to less acutely hazardous chemicals or 
pr<x:esscs, wc decided to conduct a follow-up sun.'ey of water utilities that receive rail ship­
ments of chlorine gas. We undertook this survey for four primary reasons. First, 90-ton 
railcars of chlorine gas pose a distinct dangci of a major chemical release. Second, large 
water utilities arc typically located near major cities and thus endanger large numbers of 
people. Third, rai! shipments of chlorine gas travel many miles through populated areas, 
putting even more people at risk. And finally, there arc clear, readily available alternatives 
to chlorine gas, which means this vulnerability' can be quickly addressed. 

This survey shows where progress has been made, drawing attention to successful, 
cost-eiTective plant conversions, and where we still have security vulnerabilities, giving 
particular attention to rail vulnerabilities, which are too frequently left out of the chemi­
cal-security conversation. 

The survey included drinking water oi wastewater facilides that reported railcar 
amounts of chlorine gas under E[V\'s Risk Management Planning, or RMP, program 
at some time since the program began in June 1999. Several water utilities that discon­
tinued chlorine gas railcars prior to 1999 were also surveyed. The survey consisted of 
telephone interviews and in some cases follow-up email communication. 

Fur waier utilities that !>till report chlorine gas in railcar amounts, the survey used unstruc­
tured questions about the facility's timeline and plans, if any, to convert to a safer nnd 
more secure disinfectant, as well as about facility size, population served, and potential 
ob!>lacle<> lo tonv-cision. For facilities that had already switched or wliere conversion is un-
denvay, the survey also covered conversion costs. In some rases facility size and population 
figures are fmrn facility Websites or EPA's Clean Walerslicds Needs Survej'. '̂' 

This survey leport uses publicly available rail maps and population density figures to 
illusLraie transportation concerns in shipping chlorine gas from manufactunng sites 
through distributors to water ut:lities. Chlorine pinduction sites weie identified through 
industry publications and EPA regulatoiy analysis documents covering the chlorine 
industry.*'' Given the complexity and variability of suppliers anci railways, the survey 
leport does, not link suppliei-s, distributors, and water utilities over spcciilc rail routes. 
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elvninated chkirtne gas railcars in the 19S0S and is planning long teim co^̂ •er&lOn lo a l̂ ss ha2ardous disinlectant The 
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Costs of Vulnerability Assessments, Risk 
Management Plans, and Alternative 
Disinfection Metliods Vary Widely 

Why GAO Did This Study ,. 
. Wastewater faciUties ptovide the ,,.̂ ,;;̂  
essential service, of coDecUng-.and:-,̂ ', 

' tceadng v/astew<U«r, aid '.-".'", --
discharging treated'efHxient into' .. '•' 
rfeceiving-watpjss-jSiicK ê September -; 
11; 2.001, therialion!g vatfir - ;, '•;'; 

-infrasBni"cturehs«^ebeivedgreater. '•:. 
attenti'on, in'ci\idiijg.;tfie"risk of . 
•terrorist-attacks at'wa&ltewater •'. -
facilities that stoi '̂hazsurdoiis ' . { . 
chl6rinVg8\|y'fOT-flfeihiectipn. 

In.2606/GXQr^pp;ite&thatT^ ,' 
Jarge'.waste^ialjir'fsipilitips.have.' ' •• 
rcsporided''to'tiiis''nsk.b'y'''.. '-
Vohmtjsnly, Conducting yiilnerabilily, 
assesa(iehtSJmd'gonvettiA'i;fTom-

. chloriife ^ to-otherdisinff Gtioh' 
metJiods:'.Th^-'eibaii Air Abt • --" ' 
requires sJ] wastewater facilities" -
that iise -thresliqldniiantilies 'of ''.,'.-.' 
chlorine gas to pnep'are and 
intplement risk^mana^eirient plaiiii 
to prevent acciclenUd releases aEi'd 
ledtice flie' sevcnij- of any, releases'. -, 
. • - - . " • ' / - . f . ' V . ' • ; . ' ? • - ' • - ; 

In this study,'GAG wrfs asked to 
pj;ovide.infoiinatioiton' (1) the 
range'of^Oî ts Jarj^-wastewaler ", •-' 
t^atment facilities .Jncurred in •' •, 
pre^ariiig-v-uberability , - .-i 
assessrnents and risk-managpment", 
plans, and'(2) the Caste large 
wastew-atfer treabneht faciLiies ' 
incurred in convcflirg.from - .', 
chlorine gas.to" alternative •'' 
disiiifectioKi processes.. To answer;^, 

. 'these fiiie.stif)ii.s,- GAO] conducted -.-' 
j. Structured .telephone interviews 

with 3; number, of facilities , '•' 
siirveyc(f"fbrllii*'200GTCi)on;. the. ,. 

-: Ehviroiurierrtal'Protcction Agency 
tEPA) aijree'd jyjth the report and-
pro-vided severe technical changes 

". and clarifications. 
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and rrxlhodologv, click on tl ic link 'above. 
Fo,' more Information, conlac! John 
Stephenson'at (202) 512-3811 or 

• stepf-ensonjiSgao gov 

What GAO Found 
Among the large wastewater facilities GAO examined, the costs reported to 
prepare vulnerability assessments ranged from $1,000 to $175,000, while 
costs to prepare risk management plans ranged from less than $1,000 to over 
$31,000, Whether the documents were prepared in-house or contracted to 
third parties such as engineering Arms v.'as a factor in cost differences. 
Despite higher costs, some facilities preferred to use contractors due to their 
expertise and independence. According to one wastewater security oQicial, 
these attributes can give contractor findings and recommendations greater 
credibility with utility goveming boards that detennine spending priorities. 
One facility that used a contractor to complete a vulnerability assessment in 
2002 did so because, al the time, vulnerability assessment software and 
training were not widely available. Since that time, EPA has increased 
fimding for the development and dissemination of risk assessment software 
and related training. Overall, cost estimates for vulnerability assessments 
and risk management plans did not relate to facility size, as measured by 
millions of gallons of wastewater treated per day. 

For the large wastewater facihties GAO examined, reports of actual and 
projected capital costs to con-vert from clilorine gas to alternative 
disinfection methods range from about $650,000 to .just over $13 million. 
Most facilities converted, or planned to convert, to delivered sodium 
hypochlorite (essentially a concentrated fonn of household bleach shipped 
in bulk to the facilit>'). Managers of these facilities told GAO they 
considered other options, but chose delivered sodium hypochlorite because 
its capital conversion costs were lower than tho.se associated with other 
alternatives, such as generating sodium hypodilorite on-site or using 
ultraviolet light. Overall, the primaiy factors associated with facilities' 
conversion f:o.sts included tlie type of altemative disinfection method chosen 
and the size of the facility. Other cost factors facility managers cited 
included (1) whether existing buildings and related infrastniciAire could be 
used in the conversion, (2) labor and building supply costs, which varied 
considerably among locations, (3) the cost of sodium hypochlorite relative to 
chlorine gas, and (4) tlie extent to which training, labor, and regulatory 
compliance costs were reduced for utilities tliat no longer had lo rely on 
chlorine gas. 
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United Scat«& Government Accountability Ofiice 
Washington, UC :!0548 

March 30, 2007 

The Honorable Barbara Boxer 
Chainnan 
Committee on Emironment and Public Works 
United States Senate 

Dear Madani Chairman: 

Wastewater facilities in tiie United States provide essential services to 
residential, conunercial, and industrial users by collecting and treating 
wastewater and discharging treated effluent into receiving waters. The 
Centers for Disease Control and Prevention cited sewage disposal and 
water treatment as important contributors to the control of infectious 
diseases, which it considers 1 of the 10 greatest acliievements in public 
health of the 20th century. Wastewater disinfection, a key component of 
the wastewater treatment process, reduces the risk that disease will be 
transmitt,ed through wastewater effluents. Hi-storically, chlorination has 
been the most coinmonly used nietliod of wastewater disinfection because 
it destroys a variety of pathogens and microorganisms. 

Since the events of September 11,2001, the security of the nations water 
infra.struciure against terrorist threats has received greater attention, 
including the potential for terrorist attacks at wastewater facilities that 
store large amounts of chlorine gas. If released, chlorine gas may threaten 
utility employees and the public near the affected facilities. The gas can bo 
deadly if inhaled and, at lower doses, can bum the eyes and skin and 
inflame the lungs. !ri a 2004 report., the Wliite House Homeland Security 
Council determined that a terrorist attack on an urban chemical facility 
tliat resulted in the rupture of a chlorine gas rail car could kill up to 17,500 
individuals and hospitalize as many as 100,000. 

While federal Jaw does not require wastewater .systems to take security 
measures to protect specifically against a terrorist attack, it does require 
certain wastewater facilities to take security precautions that could 
mitigate the consequences of such an attack. For example, the Clean Air 
Act' requires wastewater facilities that use threshold quantities of certain 

'Pub. L No. ini-,^)4f)(I»»i;). 
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hazardous substances, such as chlorine gas, to prepare and implement a 
risk management plan designed to prevent accidental releases of regulated 
substances and reduce the severity of those releases that do occur.' 

As we reported in March 2006,̂  many ofthe nation's large wastewater 
facilities have improved security since September 11, 2001. For instance, a 
substantial number of facilities reported improving security fences, 
increasing security lighting, and implementing improved employee and 
visitor identification systems, among other security enhancements. In 
addition, though not required, many large wastewater facilities reported 
that they conducted vulnerability assessments' to identify risks to key 
process components such as the use, storage, and handling of chlorine 
gas. Finally, many facilities reported that tliey recently stopped or plan to 
stop using chlorine gas in favor of alternate disinfection methods. 
Commonly used alternatives include sodium hypochlorite, essentially a 
concentrated form of household bleach, and ultraviolet light, which breaks 
down disease-causing microorgani.sm.s. 

For wastewater facility managers, the costs of preparing \^nnrability 
assessments and risk management plans and converting to alternate 
disinfection methods must compete for available resources with other 
infrastructure needs. For instance, in 2003, in ils most recent Clean Water 
Needs Survey, the Environmental Protection Agency (EPA) estimated that, 
nationwide, wastewater systems faced $181.2 billion in costs ».o upgrade 
treatment systems and sewer lines, reduce the incidences of combined 
sewer overflows, which rp.siilt in the discharge of untreated wastewater 
into recening waters, and meet other pollution control requirements. 
Major U.S. cities, including Washington, D,C,, and Cincinnati, Ohio, are 
facing costs between $1 billion and $2 billion to implement necessary 
capital improvements. 

^EPA requires that any fanlity storing at least 2,500 pounds of chlorine gas siibinil a risk 
iiiajiaKcrncnt plan. 

''GAO, Securing Waxttrwatar Focilttifs: Utilities Have Made Important Upgrade.'! but 
Further Improvements to Key System Components May Be Limilfd by Costs ond Other 
Constraints, CAO-Ofi-IJSM) (W,-ishington, D C • Mar. ;31 200G). 

'According lo the Environiiiuntal Protection Agency (EPA), vulnerability assessment-s 
performed by water sootor utilities address not only utility wilnerabililies, but a]sf» utility 
threats and coiise(|uences 
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This report provides information on (1) the range of costs large 
wastewater treatment facilities incurred in preparing vulnerability 
assessments and risk management plans, and (2) ihe costs large 
wastewater treatment facilities incurred in converting from chlorine gas to 
alternative disinfection processes. 

To identify the costs of preparing vulnerability assessments and risk 
management plans, we conducted structured telephone interviews with a 
select sample of large wastewater facilities identiiled as having completed 
these assessments in our March 2006 report." Our IVIarch report identiBed 
106 large facilities that prepared vulnerability assessments or had one 
underway and 85 facilities that were required to prepare risk management 
plans because they currently used chlorine gas as a disinfectant. From this 
universe, we chose a nonprobability stunplc of fEu:ilJtics based largely on 
geographic representation and size.^ 

To identify the costs incurred by wastewater treatment facilities tn 
converting from gaseous chlorine to altemative disinfection processes, we 
conducted structured telephone interviews with most of the 38 large 
facilities identified in tlie March report as having converted recently from 
chlorine gas or indicating that they planned to do so. We also conducted 
site visits with some ofthe facilities. Where available, wc gathered 
documentation, such as capital plans, from those facilities in order to 
docuinent conversion costs. We supplemented Uie cost information we 
gathered at mdividual wastewater facilities with information obtained at 
EPA, the Department of Homeland Security (DHS), and nongovernmental 
organizations. Reported costs for preparing vulnerability assessments, risk 
management plans, and conversion from gaseous chlorine include both 
actual and estimated costs. For estimated costs, we asked farility 
managers to explain how they arrived at Uiese estimates. Reported costs 
were not ac^usted for inflation. We determined that reported cost data 
were sufficiently reliable to provide useful information about the costs for 
preparing vulnerability assessments, risk management plans, and 
conversion from gaseous chlorine and the factors that affect the.se costs 
We conducted our work between August 2006 and March 2007 in 

'We defined large wastewater faciLiies as these publicly ownrrt trpatmept works (PO'fW) 
that serve residential populations of 100,000 or grcalcr 

'itesults frojii nonprobability samples cannot be used im make inferences abijiil a 
population, because in a nonpiolxibiltty sample some ulemeiils of tho pupulatioii being 
studied have no chance or an unknown chance oftieing selecl.pd as pan nf the .sample. 
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accordance with generaUy accepted govemment auditing standards. A 
more detailed discussion of our scope and methodology is included in 
appendix I. 

Results in Brief The expenses large wastewater facilities reported to prepare vulnerability 
assessments and risk management plans varied widely among the facilities 
we interviewed, costing less than $1,000 in some cases to $175,000 in 
others. The cost differences were related to whether the documents were 
prepared in-house or contracted to Uiird parties such as engineering firms. 
Despite higher costs, some facilities preferred to use contractors due to 
their expertise and independence. Accorduig to one wastewater security 
official, these attributes can give contractor findings and 
recommendations greater credibility with utility governing boards tliat 
determine spending priorities. Overall, cost estimates of the facilities we 
interviewed did nut relate to facility size, as measured by millions of 
gallons of wastewater treated per day. 

Large wastewater facilities that converted or plan to convert from chlorine 
gas disinfection to alternative disinfection processes also report widely 
varying costs, ranging from about 5650,000 to just over $13 million. Key 
factors associated v/ith these costs included the type of alternative 
disinfection method chosen and the size ofthe facility. The rnc\jority ofthe 
facilities we examined converted or plan to convert to sodium 
hypochlorite (eiUter delivered in bulk to the facility or generated on-site), 
which has lower capital costs than converting to ultra\iolet light For 
example, managers of a treatment facility in Virginia told us they spent 
about $1.2 million in 2004 converting to bulk sodium hypochlorite 
disinfection, wliile managers ofa comparably sized facility in Maryland 
told us they plan to spend an estimated $4 million converting to ultraviolet 
light disinfection by Ihe end of this year. Managers of tlie Maryland facQity 
indicated that one reason they chose the more expensive ultraviolet 
treatment option over bulk deliveries of sodium hypochlorite was to 
reduce risk to local traffic that could result from ;idditional deliveries to 
the plant. In addition, using ultraviolet light eliminates the need for 
wastewater treatment plants to handle and store significant amounts of 
hazardous or corrosive chemicals. Other than the disinfection method and 
facility size, key cost factors wastewater facilities cited included 
(1) whether existing buildings could be used in tlie conversion, 
(2) building costs, which varied considerably from location to location, 
(3) the higher cost of sodiiun hypodilorite relative to chlorine gas, and 
(4) tlie extent to wliich training, labor, and regulatory compliance costs 
were lower at plants that no longer had to rely on chlorine gas. 
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R a c k S r O i m d '^ m^ority of the nation's wastewater is treated by publicly owned 
° treatment works that serve a variety of customers, including private 

homes, businesses, hospitals, and industry. These publicly owned 
treatment works are regulated by the Clean Water Act Wastewater 
treatment includes a collection system (the imderground network of 
sewers) and a treatment facility. Wastewater enters the treatment facility 
through the coUection system, where it undergoes an initial stage called 
primary treatment, during which screens remove coarse solids, and grit 
chambers and sedimentation tanks allow soUds to gradually sink. Next, 
wastewater enters secondary treatment, where bacteria consume most of 
the organic matter in the wastewater. After these processes, wastewater is 
disinfected to eliminate remaining pathogens and other harmful 
microorgani sms. 

Wastewater facilities typically use both chemical and physical disinfection 
methods, including the foUowing: 

• ChLorine gas. Injecting chlorine gas into a waste stream has been tlie 
traditional method of disinfecting wastewater. Cldorine gas is a 
powerful oxidizing agent, is relatively inexpensive, and can be stored 
for an extended period of time as a liquefied gas under high pressure 
Also, the residual chlorine that remains in the wastewater effluent can 
prolong disinfection after initial treatment. However, chlorine gas is 
extremely volatile and hazardous, and it requires specific precautions 
for its safe transport, storage, and use. Because it is stored and 
transported as a liquefied gas under pressure, if accidentally released, 
chlorine gas can quickly tum into a potentially lethal gas. EPA requires, 
among other things, that any facility storing at least 2,G00 pounds of 
chlorine gas prepare a risk management plan that lays out accident 
prevention and emergency response activities. At certain 
concentrations, the residual chlorine that remains in wastewater 
effluent is toxic to aquatic Ufe, so wastewater facilities that use 
chlorine compounds may also need to dechloriiiate the treatment 
stream before dischcirging it to receiving waters.' Chlorine can also 
oxidize certain types of organic matter in wastewater, creating 
hazardous chemical byproducts, such as trihalomethane.s. Our March 
2006 report found tliat many large wastewater facilities have 
discontinued, or are planning to discontinue usmg chlonne gas as a 
disinfectant in favor of alternative disinfection metliods such as sodium 

Sulfur dioxide, often used for dechlorination by wastewater tacilitics, is aLso i-ovcred by 
nsk management plan nilcs when used or stored in tlireshold umounis 
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hypochlorite delivered in bulk to tho facility. Of the 206 large 
wastewater facilities responding to our sturvey, only 85 facilities 
indicated they currently use chlorine gas, and 20 of these facilities plan 
to switch from the gas to another disinfectant. 

Sodiwm hypochlorite. li\)ecting sodium hypochlorite—essentially a 
concentrated form of household bleach—into a waste stream is 
another chlorination method of disinfecting wastewater. Sodium 
hypochlorite is safer than chlorine gas because, if spilled, it remains 
liquid and can be contained and recovered. For this reason, it is not 
subject to EPA's risk management planning requirements. However, 
sodium hypochlorite is more expensive than chlorine gas, and it 
degrades quickly if it is exposed to sunlight or is not kept at proper 
temperatures. For this reason, properly storing delivered sodium 
hypochlorite in the concentration necessary to disinfect wastewater 
may require an on-site building with environmental controls. Sodium 
hypochlorite can also be generated on-site at a wastewater facility 
using an "electrochlorination system" Uiat produces sodium 
hypochlorite through an electrical reaction with high-purity salt and 
softened water. Facilities choosing this method of disinfection reduce 
chemical costs, but face increased electrical costs from the genei'ation 
equipment. Because it is a chlorine compound, wastewater facilities 
using sodium hypochlorite must also be concemed with residual 
chlorine and hazardous chemical byproducts, such as trihalomethancs. 

Ultraviolet light. This disinfection method uses ultraviolet lamps to 
break down disease-causing microorganisms in wastewater. 
Wastewater passes through an open channel with lamps submerged 
below the water level. The lamps transfer electromagnetic energy to an 
organism's genetic material destroying the ability ofits cells to 
reproduce. Because ultraviolet light is a physical process rather than a 
chemical disinfectant, it eliminates the need to generate, handle, 
transport, or store hazardous and corrosive cliemicals. In addition, 
there arc no hannful residual effects to humans or aquatic life. 
However, ultraviolet light disinfection may not be effective given the 
turbidity of some wast,ewal,er .streams. Wastewater facilities u.sing 
ultraviolet instead of chlorine gas or delivered sodiimi hypochlorite for 
disinfection will face additional costs to maintain lamps and increased 
electrical costs. 

Ozone. This disinfection method feeds ozone generated on-site from 
oxygen exposed to a high-voltage current into a contact chamber 
containing wastewater. According to EPA, ozone is veiy effective at 
destroying viruses and bacteria, but it is tht? least used disinfection 
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metliod in the United States largely because of its high capital and 
maintenance costs compared to available altematives. 

According to EPA, vulnerability assessments help water systems evaluate 
susceptibility to potential threats such as vandalism or terrorism and 
identify coirective actions that can reduce or mitigate the risk of serious 
consequences, llie Public Health Security and Bioterrorism Preparedness 
and Response Act of 2002 (the Bioterrorism Act)' required drinking water 
utOitics serving populations greater than 3,300 to complete vulnerability 
assessments by June 2004." Wastewater facilities are not required by law to 
complete vulnerability assessments. Congress has considered bills that 
would have encouraged or required wastewater treatment plants to tissess 
vulnerabilities, but no such requirement has become law. 

In our March 2006 report, on wastewater fadlity security efforts, we found 
that many large wastewater facilities have either completed a vuhierabiUty 
assessment or had one underway. Ofthe 206 large wastewater facilities 
that responded to our survey, 106 facilities—or 51 percent—reported tliat 
they had completed a vulnerability assessment or were currently 
conducting one. Several other facilities indicated they had conducted or 
plaimed to conduct other types of security assessments. Facilities cited 
several reasons for completing a vulnerability assessment or some other 
type of security assessment, but most—roughly 77 percent—reported 
doing so on their own initiative. Many facilities indicated tliey weie 
combined systems—facilities that manage both drinking water and 
wastewater treatment. As such, 37 percent of facilities reported that they 
did some type of security assessment in coryunction with the required 
assessment for their drinldng water facility. 

The Clean Air Act requires wastewater facilities that use or store more 
than 2,500 pounds of clilorine gas to submit to EPA a risk management 
plan that lays out accident prevention and emergency response activities. 

^Pub, L. No. 107-188 (2002). 

Vne Bioterrorism Act required fhe assessments to include, but net be limited to, a rc\icw 
of six components. (1) pipes and constructed conveyances; (2) physical bamors; (3) water 
collection, prelreatment, tiealmcnt, storage, and distribution facilities; (4) electronic, 
computer, or other automated systems that are utilized by the waler dybtem, (5) the use, 
storage, or handling of various chemicals, and (6) Ihe operation and maintenance ot such 
.systems. The act furiricr required systems to prepare or r e w c an emergency iTesponse plan 
incorporating Uie results of the vulnerability asscs&,rnenl wiUcii 6 montiis alter completing 
the a.ssp.'sment 
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Under this act, EPA requires that about 15,000 facilities—including 
chemical, water, energy, and other sector facilities—^that produce, use, or 
store more than threshold amounts of chemicals posing the greatest risk 
to human health and the environment take a number of steps to prevent 
and prepare for an accidental chemical release. EPA regulations 
implementing the Clean Air Act require that the owners and operators of 
chemical facilities include a facility hazard assessment, an accident 
prevention program, and an emergency response program as part of their 
risk management plans. The regulations required that a summaiy of each 
facility's risk management plan be submitted to EPA by June 21,1999. The 
plans are to be revised and resubmitted to EPA at least every 5 years, and 
EPA is to re\'iew them and require revisions, if necessary. 

Costs of Preparing 
Vulnerability 
Assessments and Risk 
Management Plans 
among Large 
Wastewater Facilities 
Vary Widely 

Although accurate information on the costs of vulnerability assessments 
and risk management plans is limited, available estimates suggest that 
their costs vary considerably. A factor contributing to the cost differential 
was whether they were contracted to third parties (such as engineering 
consulting firms) or prepared in-house with existing staff. Despite higher 
costs, some facilities preferred using contractors because their expertise 
and independence lent credibility to their assessments, which may be 
useful in obtaining support for security-related upgrades. Costs generally 
did not relate to facility size, as measured by million of giillons of 
wastewater treated per day.̂ ° 

Vulnerability Assessment 
Costs Depend Primarily on 
Whether a Contractor Is 
Used 

The reported cost of preparing vulnerability assessments at the 20 large . 
wastewater facilities where we interviewed officials ranged from $1,000 to 
$175,000. JVhether the assessment was done in-house with existing staff or 
contracted to a third party was a factor contributing to the cost 
differences. Officials from several facilities told us they u.sed contractors 
to complete vulnerability assessments in 2002. For example, staff at the 
Denver Metro Wastewater Reclamation District reported that a contractor 
completed a vulnerability assessment in November 2002 for its Central 
Treatment Plant, which treats 130 million gallons of wastewater per day, at 

'"in our structured interviews we aslied fac.lity managers lo provide eslimateii of Uieir 
treatment facility's 'existing flow" in millions of gallons per day. "Existing flow"* refers to 
the calculated iiverage flow for a recent 12-month penod, a.s denned by EP.^ in its Clean 
Water Needs Survey, and is a common measure of trcDlmenl facibty size. When we notje 
how many gallons per day a facihty treats, we are referring to ils rpported 'existing flow," 
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an esUmated cost of $175,000. Of this cost, $100,000 was for the 
contractor, and $75,000 was estimated for in-house staff time. 

Other large wastewater facilities that reported completing vulnerability 
assessments in 2002 were part of combined systems that provide both 
drinking water and wastewater services. These systemwide vulnerability 
assessments were done before the 2002 Bioterrorism Act required drinking 
water utilities serving populations greater than 3,300 to complete 
vulnerability assessments by June 2004. The combined systems that 
conducted systemwide vulnerability asse.ssments include the following: 

• San Antonio Waler System (San Antonio, Texas). According to 
system staff, a contractor completed a systemwide vulnerability 
assessment for all its drinking water, wastewater, and related 
infrastructure in August 2002 for $112,000. Staff did not pro\'ide an 
estimate of in-house costs related to the assessment, but prorated the 
wastewater treatment plants costs related to this contract at $37,000; 
$25,000 for its Dos Rios plant, which treats 70 million gallons per day; 
$5,000 each for its Leon Creek and Salado Creek plants, which treat 33 
million gaUons per day; and $2,000 for its Medio Creek plant, wliich 
treats 5 million gallons per day. 

• Ttie Phoenix Water Services Department (Phoenix, Arizona), 
According to department staff, a contractor completed a systemwide 
vulnerability assessment for its live drinking water plants, three 
wa.stewatcr plants, and related infrastructure in November 2002 for 
$479,725. Staff did not provide an estimate of in-house cost related to 
the assessment, but estimated the contract costs related to its largest 
wastewater treatment plant, the 91sl Avenue Sewage Treatment Plant, 
which treats 140 million gallons per day, to be $100,000. 

• Fort Worth Waler DepartTnent (Fort Worth, Texas). Accordiiig to 
department staff, a contractor completed a systemwide vulnerability 
assessment for its four drinldng water plants and one wastewater 
treaunent plant in December 2002 at a cost of $292,300, Staff did not 
provide an estimate of in-house cost related to the assessment, but 
estimated the contract costs related to its Village Creek Wastewater 
Treatment llant, which treats 96 million gallons per day, at $73,075. 

Wastewater facility managers cited several reasons for using contractors 
to complete vulnerability assessments. Staff with the Phoenix Water 
Services Department told us they used contractors for their vtdnerability 
assessment because a citywide policy required that contract services be 
used whenever possible. Staff at other wa.stewat.er facilities told us that. 
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despite the higher costs, they preferred to use contractors because of their 
expertise. According to a wastewater security official, contractor expertise 
and independence can give contractor j&ndings and recommendations 
greater credibility with utility goveming boards that determine spending 
priorities. 

One manager told us that he used a contractor for a 2002 vulnerability 
assessment because risk management software and tools were not yet 
available. After the events of September 11,2001, EPA provided funding to 
the Association of Metropolitan Sewerage Agencies" to develop software, 
called the Vulnerability Self Assessment Tool (VSAT), for water utilities to 
use to develop vulnerability assessments. According to a Water 
Environment Federation (WEF) official, VSAT became available in June 
2002. This official also said that EPA pro\'ided funding to WEF to provide 
training workshops to wastewater utilities on how to use VSAT to conduct 
vulnerability assessments beginning October 2002." 

According to intiirviews with wastewater facility managers, large 
wastewater facilities that prepared vulnerability assessments in-house 
with existing staff reported lower costs for preparing tlie document. 'ITiese 
include the following: 

• City of Ventura Public Works Department (Ventura., Califomia). 
According to facility staff, in-house staff completed a vulnerability 
assessment in March 2003 for the Ventura Water Reclamation Facility, 
which treats 9 million gallons per day, at a cost of roughly $1,000 in 
staff time. Facihty staff participated in VSAT training sponsored by 
EPA and completed the assessment using this tool. 

"Now the National Association of Clean Water Agencies (NACWA). 

"Prior tn September li , 2001, EPA worked to develop and disseminate risk assessment 
methodologies for waler utilities;. In 2000, EPA funded an initiative with the American 
Water Works Association Research Koundation (AWW.ARF) and the Sondia National 
Laboratories to apply risi; assessment methodologies developed by the laboratories to 
water utilities. The methodology, called the Risk Assessment Methodology for Water 
Utilities (RAM-Vi'), was designed to assist large water utilities and security professionals m 
assessing the risks from malevolent threats Through an interagency agreement vrith RF-'A, 
Sandia National Laboratones provided iraimng tn splecied firms in the RAl̂ l-W 
methodology so that these firms could then prov.de training and technical assi&tancc to 
water utilities 
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City of Fort Wayne Utilities Division (Fori Wayne, Indiana). 
According to facUity staff, in-house staff completed a vulnerability 
assessment in November 2005 for the Fort Wayne Water PoUution 
Control Plant, which treats 43 iralUon gallons per day, at undetermined 
staff time. Facility staff participated in VSAT training and updated a 
pre\ious risk assessment prepared for the facility by a contractor in 
2000 at a contracted cost of $10,000, 

City of Eugene Wastewater Divis'ion (Eugene, Oregon). According to 
facility staff, in-house staff completed a vulnerability assessment in 
Oclober 2005 for the Eugene/Springfield Regional Water Pollution 
Control Facility, wliich treats 38 million gallons per day, for about 
$2,000 in staff time. 

City of Cedar Rapids Department of Water Pollution Control (Cedar 
Rapids, Iowa). According to facility staff, in-house staff completed a 
vulnerability assessment in January 2007 for the Cedar Rapicis 
Wastewater lYeatment Plant, which treats 35 million gallons per day, 
for about $5,000 in staff time. 

Detroit Water and Sewerage Department (Detroit, Michigan). 
According lo departinent staff, in-house staff completed a vulnerability 
assessment in January 2005 for the Detroit Wastewater Treatment 
Plant, wliich treats 700 million gallons per day, for about $20,000 in 
staff time. 

Risk Management Plan 
Costs Also Influenced by 
Use of Contractors 

Costs to prepare risk management plans ranged from less than $1,000 for 
facilities that completed tlic p]jm m-house to over $31,000 for facilities that 
used contractors. Costs to update risk management plans were generally 
less, ranging from less than $1,000 to $20,000 depending upon whether 
facilities u.sed in-liouse staffer contractors. 

Costs were generally higher at facilities that used contractors. These 
include the following: 

• The Phoenix Water Services Department (Phoeni:/:, Arizona). 
According to department staJf, a contractor completed risk 
management plans for all the systems drinking and wastewater 
facilities in 1999 for $230,086. Costs for the 91st Avenue Sewage 
Treatment Plant were prorated at $28,761. Department staff said a 
contractor updated the 91st Avenue plant's risk management plan in 
2001 for $20,000. 
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• Fonrt Wo'rth Water D^a'rtment (Fort Worth, Texas). According to 
department staff, a contractor completed risk management plans for all 
of the department's drinking water and wastewater facilities in 1999 for 
$124,718. Costs related lo tho Village Creek Wastewater Treatment 
Plant's risk management plan were prorated at $31,100. Department 
staff reported that the contractor later updated these risk management 
plans for $18,040 in 2004, $4,510 of which was for the Village Creek 
plant. 

• City of Fort Wayne Utilities Division (Fort Wayne, Indiana). 
According to facility staff, a contractor completed a risk management 
plan in 2001 for the Fort Wayne Water Pollution Control Plant for 
$16,000. Facility staff reported a contractor updated the plan in 2005 
for $6,000. 

• SovJii Central Regional Wastewater Treatment and Disposal Board 
(Delray Beach, Florida). According to facility staff, a contractor 
completed a risk management plan in 1990 for the Soutii Central 
Regional Wastewater Treatment and Disposal Plant, which treats 18 
million gaUons per day, for $10,000. Facility staff reported a contractor 
updated il in 2006 for $2,000. 

• City of Portland Bureau of Environmentat Services (Portland, 
Oregon). According to bureau staff, a contractor completed a risk 
management plan in 1999 for its Columbia Boulevard Wastewater 
Treatment Plant, which treats 1-13 million gaUons per day, for $30,000. 
Bureau staff reported they updated the plan using m-house staff in 2004 
for $10,000 in staff time. 

Oilier large wastewater faciUties that prepared risk management plans in-
house with existing staff reported lower costs for preparing the 
documents. These include the following: 

• San Antonio Water System (San AntorAo, Texas). According lo 
system staff, in-house staff completed a risk management plan in 1999 
for the Dos Rios Wastewater Treatment Plant for between $5,000 and 
$10,000 in staff time. In-house staff updated tlie plan in 2004 for less 
than $1,000 in staff time. 

• City of Cedar Rapids Department of Water Pollution Control (Cedar 
Rapids, Iowa). According to faciUty staff, in-house .staff completed a 
risk management plan in Januaij' 2000 for the Cedar Kapids 
Wastewater Treatment Plant for $5,000 in staff time. In-house slaff 
updated the plan in 2004 for about $250 in staff lime. 
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Denver Metro Wastewater Redamution District (Denver, Colorado). 
According to district staff, in-house staff completed a risk management 
plan in 1999 for $10,000 in staff time. In-house staff updated the plan in 
2006 for about $1,000 in staff time. 

City of Savannah Waier and Sewer Bureau (Saixmnah, Georgia). 
According to faciUty staff, in-house staff completed a risk management 
plan in 1999 for the President Street Water PoUution Control Plant, 
which treats 17 million gaUons per day, at a cost of only $150 in staff 
time. In-house staff updated the plan in 2006 for about $130 in staff 
time. 

Costs of Converting to 
Alternative 
Disinfection Methods 
at Large Wastev '̂̂ ater 
Facilities Depend on 
the Method Used and 
Other Factors 

Large wastewater faciUties that convert from chlorine gas disinfection to 
altemative disinfection processes incur widely varying capital costs, which 
generaUy depend on the altemative treatment chosen and faciUty size. 
Other factors that affect capital costs inchide the characteristics of 
individual faciUties, such as whether existing structures can be used, and 
local factors, such as building costs. Altemative (Usinfection processes 
may also pose higher annual operating costs than chlorine gas. However, 
these costs may be offset, at least somewhat, by savings in training and 
labor costs, and regulatory burdens associated with Ifie handling of 
chlorine gas. Some facUities even reported or projected net annual cost 
savings related to wastewater disinfection. 

Disinfection Method 
Chosen, Facility Size and 
Characteristics, and Other 
Factoids Detennine Capital 
Conversion Costs 

The 23 large wastewater faciUties that we interviewed reported c£^ital 
costs for chlorine conversion ranging from $646,922 to just over $13 
milUon. Table 1 identifies the 23 large wastewater facdities that recently 
converted or plan to convert from chlorine gas to another tUsinfection 
method and their reported and plaiuied capital conversion cost. 
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Table 1 : Reported and Planned Disinfection Conversion Costs for Large Wastewater Treatment Facilit ies 

Facility name Facility location 
Conversion 
year 

Facility size (in 
millions of 

gallons treated 
per day) ' Disinfect ion method 

Reported or p lanned 
convers ion cost " 

( in dol lars) 

^ I f t ^^^S^aa i i ^ j l J I l i i ^ im^^ l i ! ! ^ 
Chambers Creek University Place, Wash. 2002 19 Ultraviolet light 

Blue Plains Washington. D.C. 2003 307 Sodium hypochlorite 

Northeast Philadelphia, Pa. 2003 190 Sodium hypochlorite 

Dry Creek Fort Wnght, Ky. 2005 36 Sodium hypochlorite 

Southern Regional Boynlon Beach, Fla. 20D.'5 22 Sodium hypochlorite' 

Burbank Burbank, Calif. 200.5 9 Sodium hypochlorite 

Southeast Philadelphia, Pa. 2006 90 Sodium tiypochlonte 

$3,900,608 

12,980,726 

2,600,000 

Back River Baltimore, Md. 

Essex and Union Elizabeth, N J . 

Chesapeake-Elizabeth Virginia Beach, Va. 

Nansemond Suflolk, Va. 

Columbia Boulevard Portland, Ore. 

Valley Creek Bessemer, Ala. 

2004 

2004 

2004 

2004 

2005 

2005 

150 

65 

21 

17 

143 

46 

Sodium hypochlorite 

Sodium hypcchlon'o 

Sodium hypochlorile 

Sodium hypochlorite 

Sodium hypochlorite 

Ultravk>let light 

3,300,000 

775,000 

1,225,000 

1,650.740 

4,660,490 

3,561,272 

646.922 

2,592,600 

2,500,000 

1,920,000 

Papillon Omaha, Neb. 2006 62 Sodium hypochlorite 3,000,000 

Metro Central Denver, Colo. 2007 

Fort Wayne Fort Wayne, Ind. 2007 

Everett 

South Central 

Everett, Wash. 

Delray Beach, Fla. 

2007 

2007 

Mill Creek Cincinnati, Ohio 2008 

130 Sodium hypochlorite 

43 Sodium hypochlorite 

18 Sodium hyoochlotilc 

18 Sodium hypochloiite' 

120 Sodium hypochlorite 

13,135,000 

1.791,417 

2,562,460 

2,454,700 

3,085,000 

Western Branch 

South Treatment Plant 

Hartford 

Eugono-Springfield 

Laurel, Md. 

Renton, Wash. 

Hartford, Conn. 

Eugene, Oro. 

2008 

2009 

2009 

2009 

20 

75 

51 

38 

Ultraviolet lipht 

Sodium hypochlorite 

Ultraviolet light 

Sodium hypochlorilc 

4,000,000 

2,575,000 

10,892,000 

4,498,000 

'Plant size hgures are figures fcr existing How (a measure of average daily IIOVJ) reported by 
wasicviaicr facilities in cur survey. 

'Conversion costs were not adtustcd tor intlation. Tigutes do not reflei.t Ltrariges in annual costs, tiut 
aro reported costs for construction, latior, and mslcriais related to the dismteclion conve'Sicn. 
Reported conversion costs include actual costs ano estimates ircm facility managers As such, these 
cost figures do nol represent the present value nl tne life-cycle co.'Sl of ccnv>-rsiori Cnnvr^rsion costs 
include reported temnor.iry and pcrmanerl conversion cost*: 

These taciliiies witl generate sodium hypoctitor tc on-site. All oiher laalilics listed as converted or 
planning to convert lo sooium hypochlo'ite are having :hc chemical delive.'cd in bulk to the fac.lity. 
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As shown in the table, 17 of the 23 faciUties converted or plan to convert 
to soditun hypochlorite dcUvered in buUc to the faciUty. Officials with 
several of these faciUties told us they considered ultraviolet disinfection, 
but chose deUvered sodiiun hypochlorite because of its lower capital 
conversion costs. The remainder converted or plan to convert to sodium 
hypochlorite generated on-site or ultraviolet Ught None of the faciUties we 
contacted adopted ozone. 

Interview responses indicate that several factore affect the cost of 
conversion; among these are disinfection method cliosen, faciUty size, key 
faciUty characteristics such as available buildings, and whether the 
conversion was permanent or temporary, as foUows. 

Disinfection Method GeneraUy, conversion to delivered sodium hypochlorite has the lowest 
capital costs, foUowed by sodium hypochlorite generated on-site, and 
foUowed again by ultraviolet Ught." This observation is supported by cosl 
estimates in the Chlorine Gas Decision Tool, a software program released 
by DIIS in March 2006. The decision tool was designed to provide water 
and wastewater utilities with the means to conduct assessments of 
altematives to chlorine gas disinfection. DHS cautions that the final costs 
ofthe disinfection systems wiU depend on project design details, actual 
labor and maierial costs, competitive market conditions, a<:tiial site 
conditions, iinal project scope, implementation schedule, continuity of 
personnel and engineering, and other variable factors." With these 
caveats, the decision tool estimates that for a wastewater facUity with an 
average disinfection flow of 10 miUion gallons per day and a peak 
disinfection flow of 20 milUon gaUons per day, capital costs for conversion 
to deUvered sodium hypochlorite would amount to $533,000, on-stte 
generation of sodium hj'pochlorite would total $1,238,000, and ultraviolet 
disinfection would reach $1,526,000." 

''Conversion lo disinfection methods such as ozone and ultrailltration can have higher 
capital costs than ultraviolet light. 

'*nie decision tool provides cost c-stunales for dusinfection conversion alternatives w)iere 
there is limited sitc-spccific engineering data. DIIS 'lotes Uiat crjst estimates were based on 
cost curvei. that were developed from a combination oftJie actudl conbtniclion costs of 
ditTererit-sizcd dL>iinrcclion systems and co&t ebtiinales ba&ed on conceptual designs. 

'̂ Dt IS notes that it is non nall> expected tliat an esljmate of ttus type would be accurate 
vir.thin +50 percent to -30 percent. 
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Our interviews with wastewater faciUties provide specific examples of 
conversion costs. For example, managers ofthe Chesapcake-EUzabeth 
Treatment Plant, which treats 21 milUon gaUons per day and serves 
customers in Virginia Beach, Virginia, reported spending an estimated 
$1,225,000 in 2004 converting to bulk sodium hypochlorite disinfection. 
Managers of the comparably sized Westem Branch Wastewater Treatment 
Plant, which treats 20 miUion gaUons per day and serves customers in 
Laurel, Maryland, estimated that they wiU spend $4 miUion converting to 
ultraviolet Ught disinfection by January 1,2008. Managers of the Westem 
Branch plant indicated that one reason they chose the more expensive 
ultraviolet treatment option over bulk deUveries of sodium hypochlorite 
was to avoid the risk to local trafHc that could result from additional 
deUveries to the ptant. Plant managers indicated that because sodium 
hypochlorite degrades more quickly than chlorine gas, truck deUveries 
would increase under a disinfection system using sodium hypochlorite. 
They also noted that ultraviolet Ught disinfection would eliminate the need 
for the faciUty to handle and store significant amounts of hazardous and 
corrosive chemicals. 

Facility Size "" addition to disinfection method chosen, faciUty size can also influence 
capital conversion costs. In general, larger facilities .spend more 
converting to altemative disinfection methods, t'or example, because 
larger faciUties process a greater flow of wastev/ater, converting to 
deUvered sodium hypochlorite would require a larger sodium hypochlorite 
storage building or buildings relative to a smaller faciUty. It may also 
require additional pumps, instmmentation, and piping to deUver treatment 
chemicals to a greater number of contact tanks. Importantly, the largest 
faciUties also tend to serve high-cost urban areas, imd their conversion 
costs reflect the higher costs for construction materials and contract labor 
in these markets. 

For example, the Blue Plains Wastewater Treatment Plant, which treats 
307 inilUon gallons per day and serves over 2 miUion customers in the 
Washington, D.C, metropolitan area, converted from cWorine gas to 
delivered sodium hypochlorite in 2003 at a cost of almost $13 miUion. 
According to facUity managers, the facility temporarily converted from 
chlorine gas to delivered sodium hypochlorite in April 2002 at a cost of 
$500,000, primarily for storage tanks, pumps, piping, and related 
instrumentation. It completed the permanent conversion in October 2003 
at an added cost of about $12.5 milUon, which included the purchase of 
additional storage tanks, related pumps, piping and instrumentation, and 
the constraction of storage faciUties for sodium h>'pochloritc and sodium 
bisulfate (used for dechlorination). 
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other Key Facility 
Characteristics 

In addition to faciUty size, other physical characteristics related to 
individual faciUties also play a large role in conversion costs. For instance, 
the availabiUty of usable buUdings on faciUty groimds will determine 
whether a faciUty needs to construct, expand, or update a buUding to 
properly house socUum hypochlorite and its associated metering 
equipment. In addition, the distance between the storage building and 
treatment tanks wiU determine the ainotmt of piping needed to deUver 
stored sodium hypochlorite to the treatment tanks. .'\n example comes 
from the Hampton Roads Sanitation District wliich provides wastewater 
treatment to approximately 1.6 mUlion people in 17 cities and counties in 
southeast Virginia, including the cities of Newport News, Norfolk, Suffolk, 
Virginia Beach, and WiUiamsburg. In 2004, the sanitation district converted 
from chlorine gas to bulk sodium hypochlorite disinfection at two ofits 
plants—the Nansemond Treatment Plant, which treats 17 mUlion gaUons 
per day for the city of Suffolk, and the previously mentioned Chesapeake-
EUzabeth plant, wliich treats 21 milUon gaUons per day. The Nansemond 
plant conversion cost an estimated Sl.65 mUUon, while the slightly larger 
Chcsapeake-EUzabeth plant conversion cost about $1.2 miUion. Costs 
were higher at the Nansemond plant because a building needed to be 
constmcted for sodium liypochlorite storage, whUe the Chesapeake-
EUzabeth plant had an existing buUding that only needed to be upgraded 
to properly .store the chemical. 

Federal discharge permit requirements related to individual treatment 
facUities can also influence conversion costs. Certain wastewater faciUties 
may be aUowed higher chlorine residuals in treated effluent because they 
dischaige mto less sensitive waters. Often, these faciUties do not have lo 
dechloiinate wastewater, .saving the facUity the cost of dechlorination 
chemicals, equipment, and storage. For example, the Philadelphia-area 
SoutJieast and Northeast Wastewater Treatment Plants, which treat 90 and 
190 niilHon gallons per day, respectively, need only lo chloririate water 
prior to discharging into the Delaware River. BoUi plants were converted 
to deUvered sodium hypochlorite—the Southeast plant in 2006 at an 
estimated cose of $1.9 itiiUion and the Nortlieast plant in 2003 at an 
estimated cost of $2.6 miUion. In contrast, the Baltinioie-area Back River 
Wastewater Treatment Plant, which treats 150 milUon gaUons per day and 
(Uscharges into the ecologically sensitjve Chesapeake Bay, must chlorinate 
and dechlorinate its wtistewater before discharge. 'I'his lacility converted 
to delivered sodium hypochlorite in 2004 at a reported cost of $3,3 milUon. 

Temporary Conversions FmaUy, sonic taciUties have reduced conversion costs in the short, term 
tiirough temporaiy convrr.sions. For exiuiiple, the MetropoUtan Sewer 
District of Greater Cincinnati decided to convert, ils MUl Creek Wastewater 
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Treatment Plant, which treats 120 milUon gallons per day, from chlorine 
gas to sodium hypochlorite disinfection soon after September 11, 2001. 
According to the plant manager, by mid-October 2001, the facUity had 
begun (Usinfecting with sodium hypochlorite by hooking up a rented 
sodium hypochlorite trailer to ils disiiifection system at a cost of $25,000. 
By May 2002, the facUity had completed an interim conversion to sodium 
hypochlorite by purchasing and installing two 8,000 gaUon outdoor storage 
tanks for sodium hypochlorite at a cost of $60,000. According to the plant 
manager, this interim disinfection system is stiU in use today, though the 
plant intends to permanentiy convert to deUvered sodium hypochlorite in 
2008 or 2009 at an estimated cost of $3 miUion. The plant manager said the 
permanent conversion would include an unloading station for sodium 
hypochlt>rite deUveries and a new storage building for Uie chemical and 
related instrumentation. The plant manager said the new storage buUding 
was needed to reduce the decay of stored sodium hypochlorite. The plant 
manager added tiiat tiie .storage building and additional piping would 
improve plant safety because it would aUow for central storage and 
deUvery of sodium hypochlorite. Currently, sodium hypochlorite deUveries 
are made al several plant locations for odor control which, according to 
the plant manager, increase the odds the chemical may be mishandled and 
accidentally mixed with other reactant chemicals used at the plant, such 
as ammonia. 

SimUarly, the Eastem Water Reclamation FaciUty, wliicli treats 16 miUion 
gaUons per day and provides service to Orange County, Florida, converted 
from chlorine gas to sodium hypochlorite disinfection at a cost of $60,000 
in November 2001 through the addition of outdoor storage tanks and 
related pumps. According to the plant manager, the faciUty may consider 
additional changes in the future, sucli as pemianont sodium hypochlorite 
storage or on-site generation. 

Changes in Aimual Costs 
Vary Widely, with Some 
Facilities Reportiiig 
Savings 

Changes in annual costs related to disinfection treatment conversions 
were hard to measure due to lack of data. Many facUities we interviewed 
were unable to provide complete information on annual costs related to 
disinfection before and after converting from chlorine gas. Available data 
show tiiat annual chemical costs related to disinfection increased for 
faciUties that converted to delivered sotUum hypochlorite, because sodium 
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h^'pochlorite costs more than chlorine gas." Available data also show that 
electrical costs related to disinfection increased for facUities that 
converted to on-.site generation of sodium hypodilorite or ulUaviolet Uglit 
treatment, however these facUities also saw large reductions in chemical 
costs. AvaUable data also show that increases in annual ccsts related to 
dLsinfection were offset somewhat by savings in training and regulatory 
requirements, as several faciUties that converted reported a reduced need 
for staff time devoted to complying with the EPA risk management 
planning that was required when the plant used chlorine gas. 

A few facilities were even able to report or project annual Scivings due to 
the disinfection conversion. For example, the wastewater treatment 
manager of the Columbia Boulevard Treatment Plant, which treats 143 
miUion gaUons per day and provides wastewater .service to Poitland, 
Oregon, estimated that annual costs related Lo disinfection fell by over 
$100,000 after the plant completed a 2005 conversion from chlorine gas to 
deUvered sodium hypochlorite disinfection." According to the wastewater 
treatment manager, increases in disinfection chemical costs for the plant 
were more than offset by reductions in electrical, labor, and training costs. 
Electrical power costs feU because the plant no longer had to power 
clilorine gas evaporators, which heat and help convert the pres.surized 
Uqiud into gas before it is injected into the waste .stream. In contrast, 
sodium hypodilorite is fed into the waste stream \ ia less energy-intensive 
pumps. Labor and training costs also feU because Uie plant no longer had 
to meet the Occupational Safety and Health Administration's (OSHA) 
Process Safety Management of Highly Hazardous Chemicals standard," 
and risk management and emergency response planning costs associated 
with tJie use of chlorine gas were eliminated. 

"in addition, sodium bisulfale, the dechlorination chemical often used wiUi isudiuiii 
hjporhionr*', cosl.s more lltaii sulfur dioxide, the dechlorination rhcniical often used with 
chlorine gas 

''According to the wastewater trcacmcnt rri.Tnagcr, aiuiual costs related to disinfection fell 
from $'111,531 for the operating year c-ovemig July 1,2004, to June 30, 2005, to £,102,998 for 
the operating year covering .July 1, 2005, to June 30,2006. The wastewatfr treatment 
manager reported the plant s annual operations and maintenance budget iit .f 12.4 million 
for the mo.'.t recently completed operaung year. 

"OSHA's Proce.ss Safety Management of Highly IIazardou.s Cheniicats .standard (29 CFR 
1910.119) contains requirements for the management of hazards associated wjUi processes 
usmg highly hazardous chenucals. 
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In another example, the South Central Regional Wastewater Treatinent 
and Disposal Plant, which treats 18 miUion gaUons per day for customers 
in the cities of Delray Beach and Boynton Beach, Plorida, predicts that it 
too wiU achieve annual savings once it converts from chlorine gas to 
sodium hypochlorite generated on-site, which it anticipates completing in 
September 2007. According to the Executive Director ofthe South Central 
Regional Wastewater Treatment and Disposal Board, potential disrupti'ons 
of sodium hypochlorite deUvery during hurricane seasons motivated them 
to begin generating their disinfection chemicals on-site. The plant's most 
recent fiscal year operating and maintenance budget for disinfection is 
estimated to be roughly $307,000 for chlorine gas and associated costs 
including equipment and maintenance, labor, and risk management 
planning. Postconvetsion annual operating and maintenance costs for 
disinfection are estimated to faU to $205,000 in Uie 2008 calendar year, 
primarily due to the suspension of chlorine gas purchases. 

Agency Comments 
and Our Evaluation 

We provided a draft of this report to EPA for review and comment In its 
letter, reproduced in appendix II, EPA concurred with the results of the 
report EPA's Water Security Division in the Office of Ground Water and 
Drinking Water provided technical comments and clarifications that were 
incorporated, as appropriate. 

As agreed with your office, unless you pubUcly release the contents ofthis 
report earUer, we plan no fiirther distribution tmlU 30 days from the report 
date. At that time, we wiU send copies ofthis report to tiie appropriate 
congressional committees; interested Members of Congress; the 
Administrator, EPA; and other interested parties. We will also miike copies 
available to others on request. In addition, the report wiU be avaUable at 
no charge on the GAO Web site at http://wvinw.gao.gov. 
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Should you or your staff need further information, please contact me at 
(202) 512^841 or stephensor\i@gao.gov. Contact points for our Offices of 
Congressional Relations and PubUc Affairs may be found on the last page 
ofthis report. GAO staff who made major contributions to this report are 
Usted in appendix IIL 

Sincerely yours, 

John B. Stephenson 
Director, Natural Ke.sources 

and Environment 
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Appendix I: Scope and Methodology 

To identify the costs of preparing vulnerabUity assessments and risk 
management plans, we conducted structured telephone interviews with a 
select sample of large wastewater facilities identified as having completed 
these documents in our March 2006 report.' Our March report identified 
106 large facUities that reported they had prepared vulnerabiUty 
assessments or had one underway, and 85 faciUties that were required to 
prepare risk management plans because they currentiy used chlorine gas 
as a disinfectant. From these two groups, we identified 47 faciUties that 
reported that they had prepared vulnerabiUty assessments and currentiy 
use chlorine. Of this universe, we chose a nonprobabiUty sample of 25 
faciUties to assure geographic dispersion and adequate variation in size, 
smce these factors were likely to influence their costs.' We completed 
structured interviews witii 20 of the remaining 25 faciUties. We sent an 
interview schedule in advance of each of the interviews. We completed the 
.structured interviews between November 2006 and February 2007. 
Reported costs included both actual and estimated costs. For estimated 
costs, we asked facUity managers to explain how they arrived at these 
estimates. Reported costs were not acljusted for inflation. 

To identify the costs incurred by wastewater faciUties in convertuig from 
gaseous chlorine to an alternative disinfection process, we conducted 
structured telephone interviews with a nonprobabiUty sample of 26 ofthe 
38 large facUities identified in the March report as having recently 
converted or planning to convert from chlorine gas to an alternative 
disinfection process. We sent an interview schedule in advance of each of 
the interviews. We completed the strucltued intennews between October 
2006 and Februarj' 2007. Reported costs included both actual and 
estimated costs. F̂ or estimated costs, we asked faciUty managers to 
explain how they arrived at these estimates. Report.ed costs were not 
adjusted for inflation. We also conducted site visits with some ofthe 
facilities. Where avaUable, we gathered documentation, such as capital 
plans, from these facilities in order to document conversion costs. We 
supplemented the cast information we gathered at individual wastewater 

GAO, Securing Wa-iteiva ter Fa cUities: Utilities Have Made Important Upsrades but 
Further hnprovcmenls lo Key Syslem Components May Be Limiied by Costs and Other 
Ctm.itminut, GA()-t)B-39n (Wfishington, D.C: Mar. 31, 2006) We defined large wa.stewaler 
facilities as those publicly owned treatment works (POTW) that serve residential 
populations of 100,000 or greater 

'KCEUICS from nonprobability samples cannot be used to make mfercnccs about a 
population, becau.se in a nonprobability .sample some elements of llie population being 
studied have no cliance or an imknownn chance of being selected as part of the sample. 
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Appendix 1: Scope and Methodology 

faciUties with information obtamed at the Environmental Protection 
Agency, the Department of Homeland Security, nongovernmental 
organizations, and indufjtry representatives. Wc determined that reported 
cost data were sufficiently reUable to provide usefiU information about the 
costs for preparing vulnerabiUty assessments, risk management plans, and 
conversions from gaseous chlorine and the factors that affect these costs. 

We conducted our work between August 2006 and March 2007 in 
accordance with generaUy accepted government auditing standards. 
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Appendix II: Comments from the 
Eiaiionmental Protection Agency 

*'< mo-*-'' 
'^ 

UNnCO STATES EHVIRDNMENTAL PROTECTION AGENCY 

WASHIN3TOM, D.C. 20460 

MAR 2 0 2007 

CFriCE OF 
W A T U 

Mr. John B ScepAcnson 
Director, Naniral Resources and Ihe Enviromnenl 
Covemmenl Accountabihty Office 
Washington, DC 20548 

Dear Mr Srephenson 

thank you for the opportunity to roicw ihr drafi CtovPiiitiiL'nt Accounlibih'y OfTtce 
(GAO) Keporl A c u r m ; Wastewater I'acihttes C<^ts cfVulnFrab.Uty Assessments. Risk 
SSanagBmerJPlans, ondAllernati-ireDiSinfFctionAfttthocu Vary IViJety. Weappreciatc the 
infomuiion in Ihe report. Th:s draA report is useful, well thought otit, and demonstraies a well 
conceived and executed project Oui rev-iew did not idenkfy any issues of concern f{>r the 
Agency .ind my siafThas provided GAO wuh lechjticat comments on !hc drafl jndcr B separate 
cover 

We all rely on clean, safe, and sec jre water. Tr«rcfore, from a pubhc hcaith and 
economic perspective, k is ciitical that we proiect oar nation's v^wtcwatcr infreslnicture 
Although there are no fedeia) statutory requiremrnls for waslcwater utihties 10 conduct risk 
assessmenls, the £nvironmenlAl Protection Agency (EPA) continues to develop tools and providr 
trainine lo assist those water sector uhlities that choose to pertbrm ihe^c a&K&<iments on 2 
voluntary basis As your repor: notes, maay waste water util it-es have elected 10 condnci ihcsc 
assessments or are ptaaiine to do sn in the funire. 

'fhe Agency s also intercsied in working with the water sector to iderJify disinfcdjats 
that are appropnate for their needs tn meet wata quahty standards and to prsteci hjman hea1*h 
and the environnienl. Aldioug}i the conveniun from easeotis chlonne to an alternate disinfectant 
would ehmmate the impacts ofa hazardous gaseous chemical reJease, it is important lo rccogriize 
that watersectorulihty owners and operators need 10 make the choice ofdisinltKtan: that is best 
Ibr their utility. Tiiercforci many water sector utilities nnay conlirue lo use chlonne fits as s 
disinfedant 

1 appreciated the oppoiiunity lo cocrdaiaic widi your staffon ihls projeci Shculd you 
need additional .nformatton ox have furtlin* questions, please contact me or Cynihia C. 
Dougherty, Diiector ofthe OHTce nf Oiound Water and Unnkipg Kater at (202) 564 3750. 

-tl#^^^ 
RacytiMffiocycMbU • Prlmiid p 

As4i.'iinnt Admimstnilor 

kUHMI E l b r u s I J H . I • N^bV^WHTlfagcv 
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GAO Contact 

Acknowledgments 

John B. Stephenson, (202) 512-3841 or stephensor\j@gao.gov 

In addition to the contact named above, Jenny Chanlcy, Steve Eistein, 
Nicole Harris, Greg Marchand, Tim Minelli, AlLson O'Neill, Daniel Semick, 
and Monica Wolford made key contributions to tliis report. 

(360T3SJ 
Page 2!> GAO-07-4S0 Wastewater FacUity Security 

mailto:j@gao.gov


GAO's Mission 

Obtaining Copies of 
GAO Reports and 
Testimony 

The Govemment Accountability Office, the audit, evaluation and 
investigative aim of Congress, exists to support Congress in meeting its 
constitutional responsibilities and to help improve the performance and 
accountability of the federal goverrunent for the American people. GAO 
examines the use of public funds; evaluates federal programs and policies; 
and provides analyses, recommendations, and other assistance to help 
Congress make informed oversight, policy, and fiinding decisions. GAO's 
commitment to good goverrunent is reflected in its core values of 
accountability, integrity, and reliability. 

The fastest and easiest way to obtain copies of GAO documents at no cost 
is through GAO's Web site (WVPM.gao.gov). Each weekday, GAO posts 
newly released reports, testimony, and correspondence on Its Web site. To 
have GAO e-mail you a list of newly posted products every afternoon, go 
to www.gao.gov and select "Subscribe to Updates." 

Order by Mail or Phone The first copy of each printed report is free. Additional copies are $2 each. 
A check or money order should be made out to the Superintendent of 
Documents. GAO also accepts VISA and Mastercard. Orders for 100 or 
more copies mailed to a single address are discoimted 25 percenL Orders 
should be sent to: 

U.S. Govemment Accountability Office 
441 G Street NW, Room LM 
Washington, D.C. 20548 

To order by Phone: Voire: 
TDD: 
fax: 

(202)512-6000 
(202) 512-ii537 
(202) 512-6061 

To Report FYaiid, 
Waste, and Abuse in 
Federal Programs 

Congressional 
Relations 

Public Affairs 

Contact; 

Web site: www.gao.gov/Traudneffraudnet.htm 
E-mail: fraudnet@gao.gov 
Automated answering system: (800) 424-5454 or (202) 512-7470 

Gloria Jarmon, Managing Dircctor, JarmonG@gao.gov (202) 512-4400 
U.S. Govemment .Accountability Office, 441 G Street NW, Room 7125 
Washington, D.C. 20548 

Paul Anderson, Managing Director, AndersonPKP'gao.gov (202) 512-1800 
U.S. Govemment Accountability Office, 441 G Street NW, Room 7149 
Washington, D.C. 20548 

PRINTED OM t X / i ) RCCYCLLD PAPER 

http://gao.gov
http://www.gao.gov
http://www.gao.gov/Traudneffraudnet.htm
mailto:fraudnet@gao.gov
mailto:JarmonG@gao.gov


ATTACHMENT 4 



.4ttachnicnt 4 
Railroad Industry Recommended Operating Practice and Security Initiatives 

1. OT-55 (Recommended Railroad Operating Practices for Transportation of Hazardous 
Materials) 

AAR's member railroads have adopted operating restrictions for the transportation of 
TIH and other highly hazardous materials, embodied in Circular OT-55. OT-55 provides 
that a train transporting five or more tank cars containing highly-hazai'dous materials 
will: 

• be operated at a maximum operating speed of 50 mph; 
• hold the main track at meeting or passing points if die siding does not meet FRA 
Class 2 standards, when practicable; 
• transport only cars equipped wilh roller bearings; and 
• when a bearing defect in a car is reported by a wayside detector and a visual 
inspection fails to confirm a defect, the train will proceed at a maximum speed of 30 
mph until it passes over the next wayside detector (or reaches a terminal) and if the 
next detector also reports a defect, the car will be set out from the train. 

In addition, forroutes with high volumes of highly-hazardous materials: 

• wayside beanng defect detectors will be spaced no more than 40 miles apart; 
• main track will be inspected by rail defect detection and track geometry inspection 
cars at least twice annually (sidings will be inspected at least once annually); and 
• track used for meeting and passing trains transporting five or more TIH materials 
must be Class 2 or higher (if a track of a lesser class must be used in an emergency, 
one of the trains must stop). 

OT-55 contains other restrictions on TIH transportation as well: 

• loaded TIH cars cut off in motion mu.st be handled in cuts of no more than two cars 
and cars that will be cut off in motion and coupled to a loaded TEH car must be 
handled in cuts of no more than two cars; 
• for new facilities, the loading and unloading of TIH materials and the storing of 
TIH materials in tanks must take place at least lUO feel from mainline class 2 track or 
higher, and loaded TIH tank cars must be stored at least 50 feet from mainline class 2 
track or higher. 

2. AAR terrorism risk analysis and Security Management Plan 

In response to the terrorist attacks of September 11, 2001, the railroad industry 
created critical action teams to perform risk assessments regarding the transportation of 
hazardous materials (with emphasis on TIH material.'?). Their work culminated in 53 
permanent security countemneasiu'es. 



In addition, the industry prepared a Security Management Plan with four threat-
based Alert Levels. Railroads implement specific security actions as the alert level 
changes. Many security actions relate directly to the transportation of TIH materials. 
The Security Plan is regularly exercised, reevaluated, and updated. 

To monitor threat and warning information, the railroads created the Railway Alert 
Network (RAN), a 24x7 secure facility that operates at the Secret level. The industry 
also established the Surface Transportation Infonnation Sharing and Analysis Center 
(ST-ISAC) to operate as a backup capability for the RAN and to monitor cyber security 
threats. The ST-ISAC operates 24x7 at the Top Secret Level. The railroad industry is in 
constant communication with govemment intelligence agencies to monitor threat and 
warning information. 

3. Industry research efforts relating to TIH materials transportation 

The railroad industry has also devoted considerable resources in research efforts 
to enhance the security of tank cars transporting TIH materials. The industry is 
examining with DOT/TSA technology that would enable a tank car to self-seal in the 
event the car is penetrated by ammunition; that would make tank cars more resistant to 
penetration; and that would sense a release of Till. 
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Attachment 5 
DOT and TSA Initiatives Related to TIH Materials Transport 

I. DOT/Pipeline and Hazardous Materials Safetv Administration (PHMSA) 
requirements for TEH materials safetv and security plans. 49 C.F.R. § 172.820 
(interim rule) [73 FR 20752 (April 16,2008)] 

1. Rail carriers transporting TIH materials must compile infonnation and data on the 
commodities transported, including the routes over which these commodities are 
transported. 

2. Rail carriers tiransporting TIH materials must use the data they compile (including 
relevant information from state officials) regarding security risks tc high-
consequence targets along or in proximity to a route to analyze the safety and 
security risks for each route used and practicable altemative routes to the route 
used. 

3. Using these analyses, rail carriers must select the route posing the least overall 
safety and security risk for the TIH materials (taking into account twenty-seven 
relevant factors). 

4. The railroads must compile the data for TIH materials movements and conduct 
the route analyses on an annual basis. 

5. Rail caiTiers must institute measures to prevent unauthorized access to TIH 
materials during storage and mitigate storage risks to population centers. 

6. Rail carriers transporting TIH materials must notify consignees of any significant 
unplanned delays affecting the delivery of the TIH material. 

7. Rail carriers must work with shippers and consignees to minimize the time a rail 
car containing TIH material is placed on track awaiting pick-up, delivery, or 
transfer. 

8. Rail cai'riers must conduct security visual inspections at ground level of rail cars 
containing TTH to check for signs of tampering or the introduction of an 
improvised explosive device (EED). 

II. PHMSA speed limit requirements for TIH transportation, proposed 49 C.F.R. § 
174.826 [73 Fed. Reg. 17818 (April 1, 2008)] 

PHMSA has proposed two speed limit requirements for TIH rail transportation as part of 
its proposal to require upgraded TIH materials tank car specifications: 

1. Trains transporting TIH materials would be subject to a 50 mph limit (current 
railroad industry practice only limits trains transporting five or more tank cars 
containing TIH materials to 50 mph). 

2. Trains transporting TIH materials in tank cars that do not meet the upgraded 
specifications would be subject to a 30 mph restnction in non-signaled temtory. 

III. Transportation Security Administration (TSA) Rail Transportation Security 
Regulations (proposed 49 C.F.R. Part 1580) [71 FR 76852 (December 21, 2006)] 



TSA's proposed rules would impose various security requirements upon rail carriers 
transporting TIH materials: 

1. Rail Security Coordinator. A carrier must designate a rail security coordinator 
(RSC) and at least one altemate RSC to be available to TSA on a twenty-four 
hour, seven day per week basis to serve as primary contact for receipt of 
intelligence information and other security-related activities. Proposed 1580.101 

2. Reporting. A carrier must immediately report incidents, potential threats, and 
significant security concems to TSA. Proposed 1580.105 

3. Location and Shipping Information. A carrier must provide to TSA, upon request, 
the location and shipping information of rail cars within its physical custody or 
control that contain TIH materials. The information must be provided to TSA no 
later than one hour after receiving the request. Proposed 1580.103 

4. Chain of Custody and Control. A carrier must provide for a secure chain of 
custody and conlrol of rail cars containing TIH materials. The carrier must 
document the transfer of custody of a rail car containing TIH from a shipper 
regardless of whether the carrier is physically accepting the rail car at a shipper 
facility located outside or inside an HTUA. The carrier must also perform a 
physical security inspection on the car to ensure that no one has tampered with it 
or otherwise compromised its security. With respect to transfers within an HTUA, 
each delivering carrier transferring physical custody of a rail car containing TIH 
to a receiving carrier must ensure that the receiving carrier takes physical 
possession of the rail car before the delivering cairier leaves the interchange 
point. Both carriers must ensure that the rail car is attended at all times during the 
physical transfer of custody. The same requirements would apply whenever a 
carrier transfers or receives a rail car containing TIH if the rail car may 
subsequently enter an HTUA. Proposed 1580.107 

IV. TSA Security Action Items 

TSA (on June 23,2006) issued twenty-four "Recommended Security 
Action Items for the Rail Transportation of Toxic Inhalation Hazard Materials" which 
require carriers to: 

1. Designate an individual with overall responsibility for hazardous 
materials transportation security planning, training, and implementation 
(including with respect to company-designated critical infrastructure). 

2. Conduct exercises, at least annually, to verify the effectiveness of security plan(s). 
3. Develop and conduct an internal or external company audit program to 

independently verify that the security plan is being effectively implemented. 
4. Identify and annually review company-designated critical infrastructure, 
5. Maintain a communications network to receive timely govemment notices of 

current threat conditions and available intelligence information and adjust security 
measures as necessary. 

6. Establish liaison and regular communication with federal, slate, and local law 
enforcement, emergency responders, security agencies, and industry partners,-



7. Establish liaison and collaboration with other railroad security offices to promote 
infoimation sharing and security enhancements. 

8. Reinforce security awareness and operational security concepts to ali employees. 
9. Reinforce the need for employees to immediately report to the proper authorities 

all suspicious persons, activities, or objects encountered. 
10. Have contingency plans in place to supplement company security personnel to 

protect company-designated critical infrastructure as threat conditions warrant. 
11. Restrict access to infoimation controlled by the railroad that it determines to be 

sensitive, in particular information about hazardous materials shipments and 
security measures. 

12. Make available emergency response planning materials, and work with local 
conrmiunities to facilitate their training and preparation to respond to an 
emergency or security incident. 

13. Work with the federal, state, local, and tribal govemments to identify through risk 
assessments those locations where security risks are the highest and implement 
protective measures at these locations. 

14. Focus proactive community safety and security outreach and trespasser abatement 
programs in areas adjacent to company-designated critical infrastructure 

15. To the extent feasible and practicable, utilize photo identification procedures for 
company-designated critical infrastructure. Establish procedures for background 
checks and safety and security training for contractor employees. 

16. To the extent feasible and practicable, and as threat conditions warrant, restrict the 
access of contractors and visitors at non-public areas of company-designated 
critical infrastructure and monitor the activities of visitors in or around such 
infrastructure. 

17. Establish employee identification measures for all employees and conduct spot 
checks as threat conditions warrant. 

18. Implement measures to deter unauthorized entry and increase the probability of 
detection at company-designated critical infrastructure as threat conditions 
warrant. 

19. Utilize interlocking signals and/or operating rules to prevent trains from 
occupying moveable bridges until they arc locked in place. 

20. Maintain systems to locate rail cars transporting TIH materials in a timely manner 
and provide mformation on the location of rail cars carrying TIH materials to 
DHS and DOT as requested. 

21. During required on-ground safety inspections of cars containing TEH materials, 
inspect for any apparent signs of tampering, sabotage, attached explosives, and 
other items. Train employees to recognize suspicious activity and report security 
concems found during inspections. 

22. Provide local authorities with infonnation on the hazardous materials transported 
through their communities consistent with AAR Circular OT-55. 

23. Consider altemative routes when ihey are economically practicable and result in 
reduced overall safely and securiiy risks. Work with the DHS and DOT in 
developing belter software tools lo analyze routes. 



24. In rail yards, to the extent feasible, place cars containing TIH materials where the 
most practical protection can be provided against tampering and outside 
interference in accordance with the AAR Security Management Plan. 

TSA also issued three supplemental security action items on November 21, 2006 which 
require that: 

1. Rail carriers with operations in High Threat Urban Areas (HTUA) must develop 
site-specific security plans that address the security of TIH material in loaded rail 
cars ("TIH cars") witliin HTUA. The site-security plan must address the 
following objectives: 

• Reduce the number of hours TEH cars are held in yards, terminals, and on 
railroad-controlled leased track in HTUA. 

• Minimize the occurrence of unattended TEH cars in HTUA. 
• Reduce potential exposure to surrounding people, property and environment 

in HTUA with special emphasis on reducing potential exposure to hospitals, 
high-occupancy buildings, schools, and public venues. 

• Reduce the occurrence of standing TIH trains in HTUA. 
• Provide procedures for the protection or surveillance of unattended TIH trains 

in HTUA 
• Ensure compliance with CFR 49 Part 174.14 (48 hour rule).' 
• Develop site-specific procedures for the positive and secure handoff of TIH 

cars at points of origin, destination, sind interchange in HTUA. 

2. Rail carriers v/ill not operate trains carrying TIH within a specified distance of 
public venues with National Special Security Events in progress and as requested 
by the appropriate agency responsible for overall event security coordination. 

3. Rail carriers will, in the security planning process, identify and select areas 
throughout the carrier's system where cars containing TIH can be moved and held 
when threat conditions warrant. 

(The railroads have taken specific actions and othen\'ise modified their operating 
procedures in compliance with the TSA security action items. For example, the railroads 
have reported and reduced dwell lime for TIH materials in HTUA; have changed 
operating procedures so that when TIH materials are held during transportation, they are 
placed away from public facilities, such as hospitals and schools, and placed in active 
yaids rather Ihan on "unattended" tracks; have moved interchange locations away from 
HTUA; have installed lights, fences, intrusion detection sj'Stenis, and cameras; and have 
developed .site-specific security plans.) 

' 49 C F R 174 14 provides that-
(a) A carrier must forward each shipment of hazarilous matenals promptly and within 48 hours (Saturdays, Sundays, and holidays 
excluded), after acceptance at the originating point or receipt at any yard, transfer station, or interchange point, except that where 
biweekly or weekly service onty is pcifonncd, a bhipment of hazardous matenals must be forwarded on 'he first available train. 
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Ifyou have any questions, please do not hesitate to contact the undersigned. 

Sincerely, 

ENTERED^. 
Office Of Prooeading* 
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PUBLIC VERSION 

BEFORE THE \ . ^ •!*•.•• v " 
SURFACE TRANSPORTATION BOARD 

Finance Docket No. 3^17 
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CF INDUSTRIES, INC. v. INDIANA & OHIO RAILWAY, POINT COMFORT 
AND NORTHERN RAILWAY, AND THE AflCHIGAN SHORE RAILROAD-

PETITION FOR DECLARATORY ORDER 

OPENING EVIDENCE AND ARGUMENT ON BEHALF OF 
AMERICAN CHEMISTRY COUNCIL, ARKEMA, INC. 

THE CHLORINE INSTITUTE, INC., 
THE FERTILIZER INSTITUTE AND PPG INDUSTRIES, INC. 

I. PRELIMINARY STATEMENT 

The American Chemistiy Council C'ACC"); Arkema, Inc. ("Aritema"); the 

Chlorine Institute, Inc. ("CI"); The Fertilizer Institute CTFI"); and PPG Industries, Inc. 

("PPG"), hereinafter collectively ("Complainants"),' hereby present their collective 

evidence in the first stage ofthis proceeding. This evidence consists of: (1) the 

depositions of RailAmerica employees, James Shefelbine and Harry Shugart, together 

with those documents submitted to Complainants by RailAmerica in response to 

discovery that have been attached to those depositions as exhibits; and (2) the Verified 

Statement of Frank Reiner, the President of CI. The foregoing documents are attached 

hereto as Attachments A, B and C, respectively. Since the entire discoveiy record has 

been designated by RailAmerica as Highly Confidential pursuant to the Protective Order 

in this proceeding, Attachments A and B vnll be referred to in this document only in 

general terms. 

' Inasmuch as the identified paities are Complainants in Docicet NOR 42129, they are referred to here as 
Complainants for ease of reference. 



As ofthe date of preparation ofthis filing, seven operating subsidiaries ofthe 

railroad holding company RailAmerica have adopted virtually identical tarilOT language 

that requires the movement of toxic-inhalation-hazard ("TIH") materials by rail to occur 

in Special Train Service ("STS").' The key element ofthis tariff requires that all TIH 

materials move in dedicated trains ofno more than three cars that are accompanied at all 

times by a RailAmerica employee. Although RailAmerica contends that STS enhances 

the safety and security of TIH transportation, it has not conducted a single analysis to 

demonstrate that STS provides any such enhancements over the existing comprehensive 

federal safety and security regulations for TIH transpoitation or tbe degree of such 

enhancements. RailAmerica seeks to justify STS on varying grounds, 

On the one hand, RailAmerica states that its subsidiaries such as Alabama Gulf 

Coast Railway ("AGR") are really not doing anything other than what is mandated by the 

Federal Railroad Administration ("FRA") regulations already in place.^ Altematively, 

RailAmerica argues that STS is necessary to provide additional safety and presumably 

security over and above those protections imposed tmder the pervasive and 

comprehensive regulations ofthe U.S. Department of Transpoitation ("DOT") and the 

Tiansportation Security Administration CTSA"). This altemative claim is made without 

the slightest demonstration ofthe need for such "additional" measures, the cost of such 

measures, or the benefits flowing &om such measures. 

' RailAmerica has persistently attempted to describe this requirement as "priority train service," in a 
transparent attempt to distinguish its (arifTlrom past STS tariff that have been found unreasonable. 
Whatever the label, the required service is an unreasonable practice. 

* See the Response to Complainants' Supplemental Information in Response to the Board's Order of 
September 30,2001), at pp. 17-8 and attached Verified Statement of James Shefelbine filed October 31, 
2011 by SGR and RailAmerica in Docket No. 42129. 



Even assuming, arguendo, that the STS charges can be justified on a cost basis, 

die STS program itself must be held unlawful. It is well established that no carrier "has a 

right to insist upon a wasteful or excessive service for which the consimier must 

ultimately pay." Atchison Railway Co. v. UnitedStates, 232 U.S. 199,217 (1914), quoted 

with approval in Consolidated Rail Corp. v. I.CC. 646 F.2d 642, 647 (D.C. Cir, 1981). 

The intemal documents of RailAmerica and its subsidiaries reflect a complete absence of 

any analysis by any qualified person(s) regarding the costs or benefits ofthe STS 

program. At most, the RailAmerica STS program was the result ofthe "brainstorming" 

of seven RailAmerica employees following the non-specific orders ofthe RailAmerica 

President to make things safer. No objective or quantifiable criteria were employed to 

attain these non-specific goals and no objective or quantifiable bmefits were ascert^ned 

or even sought to be ascertained in the process. In short, the STS program was developed 

on a whim and implemented with a clear view towards how much additional revenue and 

profit could be obtained for RailAmerica.^ Such costly and unnecessary services that are 

sought to be mandated without any justification therefore are plainly contrary to the 

established law ofthe Board and its predecessor. 

The charges for STS service are as high as $15,000 per car for movements of as 

little as 22 miles. RailAmerica internal documents clearly reveal that the extraordinarily 

high STS charges are based upon a surcharge formula that greatiy overstates RailAmerica 

subsidiary railroad costs while asserting to customers that the charges are necessary to 

offset those costs. In short, the RailAmerica documents, as well as the deposition 

testimony of its officials, demonstrate that the STS charges are a subterfuge for a scheme 

* In Shefelbine Deposition Exhibit 2 at p. 19, RailAmerica calculates the substantial profits to be generated 
under the STS program even using uniealisticaUy tow STS surcharges and limittd numbers of cars. 



designed and implemented to greatiy inflate RailAmerica profits under the guise of 

improved safety measures. Such fiiaudulent misrepresentations have long been held by 

the Board and its predecessor to constitute unreasonable practices prohibited by 49 

U.S.C. § 10702. 

Fmally, the regulations goveming the rail transportation of TIH commodities are 

comprdiensive and have been developed over a nearly 100 year period The safety 

regulations developed and implemented by die DOT and the security regulations ofthe 

TSA have been fully vetted, reviewed and subjected to public scmtiny. While these 

regulations continue to evolve with the advent of new technology, and are almost 

constantiy the subject of procedures ofthe Tank Car Committee ofthe American 

Association of Raihroads C'AARTCC") and die DOT and TSA, RailAmerica has never 

sought to present suggestions for modifications of tank car designs or of railroad 

operating procedures with respect to TIH materials. 

The reason for RailAmerica's failure to seek regulatoiy intervention for its 

perceived safety and securi^ improvements is obvious; none would be imposed or even 

permitted by the respective Federal agencies charged by Congress with regulating TIH 

transportation. Those agencies, DOT and TSA, have undertaken exhaustive and 

comprehensive evaluations of tank car design and operating parameters that 

RailAmerica's ad hoc "team" did not consider or even pretend to understand. These 

evaluations, submitted for public comment and review, are required not only to establish 

safe and secure operating designs and procedures, but to conduct cost/benefit analyses as 

vrall. 



RailAmerica claims to justify its STS on tiie basis of "simple physics." Although 

simple, tiieir analysis Is not accurate. As Is shown by the Verified Statement of Frank 

Reiner, the President ofthe Chlorine Institute, and a long-time tank car building engineer, 

no catastrophic release of chlorine or any other TIH material from a properly designed 

and constmcted lail tank car subject to both the requirements ofthe DOT and the AAR 

Interchange Rules, has ever occurred absent some fundamental failure ofthe raibxiad 

moving the tank car to observe basic safety procedures, certainly not including STS. As 

a result, fhe elements of STS that RailAmerica would unilaterally impose on TIH 

shippers have been considered and rejected by the responsible Federal agencies. 

The observations of tiie Court in Consolidated Rail Corp. v. I.C.C. 646 F.2d 642, 

652 (D.C. Cir. 1981), witii respect to STS requirements for nuclear waste, apply widi 

equal force to RailAmerica's STS requirement for TIH materials: 

[RailAmerica has] had and continue[s] to have, ample 
opportunity to petition both the [TSA] and DOT for review 
of their respective regulations in tius area. Any evidence 
indicating tiiat significant safety [or security] benefits could 
be achieved by STS may be considered by DOT and [TSA] 
pursuant to the procedures each agency has established 
permitting petitions to issue, amend, or rescind 
transpoitation safety [or security] regulations. 

The onty difference between the nuclear waste STS requirement 30 years ago and the 

TIH STS requirement today is the fact that TIH transportation has had a much longer 

history and is much better understood than nuclear waste transportation was in the 1970s. 

If RailAmerica tmly believes that some supplemental train service is required fbr TIH 

materials, the path for it to follow is clearly outiined by the Federal agencies with 

comprehensive regulatory jurisdiction. The refusal of DOT and TSA to adopt STS 

requirements for TIH movements is conclusive evidence in this proceeding that the STS 



requirement is unreasonable, because RailAmerica has not even attempted to demonstrate 

that STS is not a wasteful or excessive service fbr which shippers must pay. 

n . SUMMARY OF THE EVIDENCE 

Tbe evidence presented by Complainants demonstrates three fimdamental and 

indisputable facts: (1) prior to designing and implementing the Special Train Services 

that are tbe subject of tiiis proceeding, RailAmerica conducted no analysis of any kind to 

detennine what, if any, benefits would result from die STS program, and, in fact, had no 

capability to even engage is such an analysis; (2) the only cost analysis performed by 

RailAmerica was an analysis as to how much additional revenue and additional profit 

would inure to the benefit of RailAmerica as a result of STS; and (3) rail tank cars 

approved by the Department of Transportation, and operated under regulations 

promulgated by both the safety and security regulators ofthe Departments of 

Transportation and Homeland Security, are extremely robust, and when operated 

according to existing regiUations have no record of ever suffering a catastrophic release 

of TIH material. In short, there is no basis whatever for the extremely onerous and costly 

burdens imposed by STS. 

A. RailAmerica Discovery 

In his deposition, the leader ofthe RailAmerica team designated by the 

RailAmerica President and Chief Executive Officer to put a team together and make 

"safety" recommendations to RailAmerica subsidiary carriers testified that a team of 

seven people, with no special safety or security experience, and without the benefit of any 

outside consultants or experts, essentially stitched together out of whole cloth the STS 



program.^ This team operated without any written instmctions or protocols and had no 

expertise in tank car survivability or the probability of a release firom a TIH tank car in 

die event ofa deraihnent. Tbeir proposal made no efifort to analyze the costs versus the 

benefits ofthe STS program. Rather, eveiy Itoation ofthe proposal from start to finish 

emphasized the rates tiiat RailAmerica would charge, culminating in a calculation ofthe 

profits that would result firom the implementation of STS.' 

In short, the discovery materials supplied by RailAmerica and the deposition 

testimony of its executives plainly demonstrate that no real expertise was brought to bear 

to detemiine whether the STS proposal actually enhanced safety at all, much less by how 

much, or vs^ether the supposed risk reduction warranted the substantially higher cost of 

STS. Indeed, RailAmerica's discovery documents reveal that the only tmly detailed 

analysis performed by RailAmerica was ofthe cost and profitability associated with the 

adoption and implementation of STS. 

B. Reiner Verified Statement 

In contrast to the total lack of expertise brought to bear by RailAmerica upon its 

STS proposal, the President ofthe Chlorine Institute, Inc., possesses extensive 

qualifications as a rail tank car design and performance expert. Mr. Reiner presently 

serves on the AAR Tank Car Committee precisely because of his expertise in TTH tank 

cars. The Tank Car Committee is responsible for making design and performance 

recommendations to the DOT for incorporation into DOT safety regulations. 

' Shefelbine Depo. Tr. at pp.69-73. 

* Shefelbine Depo. Tr. at pp.S3-SS and Exhibit 2 at p. 19. 



As Mr. Reiner points out in his Verified Statement (Attachment C), when cars are 

operated in accordance with those regulations and in accordance with reasonable safety 

measures, they will not sufier catastrophic failures and releases. Further, Mr. Reiner also 

points out that there is no logical safety justification for reducing TIH train speeds to die 

levels refiected in the RailAmerica STS tariff provisions when FRA regulations 

otherwise permit higher speeds. In fact, he points out that having trains moving at 

different speeds on the same tracks can cause additional risk rather than reducing risks. 

This point was also made by RailAmerica subsidiary railroad employees in 

conununications with RailAmerica management.^ Mr. Reiner also points out that slow 

moving TIH trains may actually increase security risks. There is absolutely no analysis 

ofthis consideration anywhere in the RailAmerica pleadings or the discovery record 

herein. 

i n . ARGUMENT 

RailAmerica has consistentiy attempted to make the facially implausible 

contention that its STS program is not designed to make profits, but merely to recover its 

costs of providing the service.' Whether or not that contention is credible, the issue here 

is not whether the charges imposed for services performed by RailAmerica's subsidiaries 

are justified by the cost of providing STS. The issue is whether the Special Train 

Services that RailAmerica's subsidiaries insist on performing can be justified without any 

real explanation as to why those services are necessary in the first place. 

^ Shefelbine Deposition, Exhibit 13. 

' The Alabama Gulf Coast Railway, fbr example, publishes a rate of S 15,000 per car for a 22 mile 
movement from Mobile to Saraland, Alabama, at the same 10 mph speed as its regular train sennce. 
A id ing that this is mere cost recovery is absurd. 



There is no question that the DOT and TSA have comprehensive authority to 

establish all manner and means of performing TIH rail transportation services fiom tank 

car design and constmction to and including rail operating speeds, practices and 

operations. RailAmerica has made no effort to petition those agencies for any 

modifications of any rales or regulations that it believes necessary to improve safety or 

security. The "safety" measures that RailAmerica would impose by tariff have been 

specifically and categorically rejected by the DOT and TSA. Certainly, safe operating 

speeds for all rail track segments and with respect to all commodities moving by rail are 

fundamental in DOT regulations. Car inspection and handling procedures are similarly 

specified by DOT. Security procedures for hand-ofif and transfer of custody of TIH cars 

are specifically set fortii in TSA regulations. The DOT and TSA completely occupy the 

safety and security regulatory reabns of rail transportation of TIH materials, including all 

aspects that RailAmerica purports to "enhance" through STS. Absent some compelling 

showing that local conditions require additional or different procedures there can be no 

justification for allowing RailAmerica to institute its own quasi-regulatory regime. 

RailAmerica has not made any such showing, or even attempted to do so. 

The law goveming this case is very clear. As the Court held in Consolidated Rail 

Corp. V, I C C . 646 F.2d 642.648 (1981): 

The safety measures fbr which expendittires are made must 
be reasonable ones, which means first, that they produce an 
expected benefit commensurate to their cost; and second, 
when compared with other possible safety measures, they 
represent an economical means of achieving the expected 
safety benefit. 

The record in this case is equally clean (1) RailAmerica performed no analysis as to 

what safety benefits could be expected from its STS measures; (2) although RailAmerica 



spent an extensive amount of effort to assess its costs of providing STS in order to 

determine what rates it should charge, RailAmerica did not perform any analysis as to 

whedier die unidentified safety benefits of STS are commensurate witii their cost; and 

(3) RailAmerica considered no odier possible means of achieving tiiose unidentified 

safety benefits through such means as upgrading their own track or making other safety 

improvements within their own system. The STS program is an unreasonable practice 

within the holding in Consolitkited Rail, supra, and should be prohibited as such. 

IV. CONCLUSION 

In view ofthe foregoing, die Board should rale that the STS program of 

RailAmerica and its subsidiary caniers is an unreasonable practice and should be ceased 

inmiediately. 

Respectfully submitted, 

/s/ Paul M. Donovan 
LaRoe, Winn, Moerman & Donovan 
1250 Connecticut Ave. N.W. 
Suite 200 
Washington, DC 20036 
Telephone: (202) 298-8100 
Email: paul.donovan@laroelaw.com 

Jeffrey O. Moreno 
Thompson Hine LLP 
1920 N Sheet. N.W. Suite 800 
Washington, DC 20036 
(202)331-8800 
Email: ieff.moreno@thompsonhine.com 
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Certificate of Service 

I hereby certify diat on thJsl3di day ofJanuary 2012, a copy ofthe foregoing 

Opening Evidence and Argument on behalf of American Chemistry Council, Arkona, 

Inc, the Chlorine Institute, Inc.. The Fertilizer Institute and PPG Industries, Inc. was 

served by electronic delivery on all parties of record in these proceedings. 

/s/ Jefiftev O. Moreno 
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BEFORE THE 
SURFACE TRANSPORTATION BOARD 

Finance Docket No. 35517 

CF INDUSTRIES, INC. v. INDIANA & OHIO RAILWAY, POINT COMFORT AND 
NORTHERN RAILWAY, AND THE MICmGAN SHORE RAILROAD-

PETITION FOR DECLARATORY ORDER 

VERIFIED STATEMENT OF FRANK REINER. 

I. Qualifications 

Current Position 

I am currentiy President ofthe Chlorine Institute. Prior to that I was Vice President 

of Transpoitation and Emergency Preparedness. In both of these positions I served 

as the Chlorine Institute representative on the Association of American Railroads 

Tank Car Committee. This Committee has authority/responsibility delegated by 

DOT to review new tank car designs and to make recommendations to the 

department regarding packaging specifications. 

Education 

I hold a bachelor's degree in Civil Engineering with a stmctural concentration from 

the Illinois Institute of Technology and a Master's Degree In Management from 

Purdue Univershy. I am a registered Professional Engineer in the State oflllinois. 

Work Experience 

I began work as a stmctural engineer with General Dynamics Electric Boat Division 

in 1983 and had assignments of increasing responsibility until leaving the company 



to accept a position at Union Tank Car Company in 1989. Union Tank Car is a 

railroad tank car manufacturing, leasing and repair company based in Chicago, IL. 

I worked as a Project Engineer with responsibility for structural analysis until 1993 

at which time I was i»x)moted to oversee the work of 5 engineers responsible for all 

new car builds. In 1997 I joined Trinity Industries as Director of Tank Car 

Development and Engineering Services. In 1998 I rejoined Union Tank Car as 

Chief Product Engineer which included responsibility for approximately 35 

engineers, designers and draftsman. In 20011 moved to Union Tank Car's Repair 

Group becoming Director of Shop Operations in 2002 which included operating 

responsibility for U.S. and Mexican repair facilities with approximately 1200 

employees. In 20051 joined the Chlorine Institute. 

Tank Car Design Background 

Since joining the rail transpoitation industiy in 1989 I have been deeply immersed 

in tank car design. At Union Tank Car in the Project, Product and Chief Engineer 

positions I had ultimate responsibility for assuring the stmctural soundness of all 

designs. This included learning fix)m service experience. As a large fleet owner 

and repair operation we were well positioned to observe the entire service life ofthe 

railcars. This provided me with significant opportunity for review of older designs 

and to develop a deep understanding ofthe service environment. In this role I was 

involved in industiy task groups which oversaw the application of Damage 

Tolerance Analysis(DTA) to Tank Cars and was responsible for the DTA analysis 

of the Union Tank Car designs. At Trini^ 1 had the opportunity to oversee those 

doing analysis not only on tank cars but also on other car types. The assignment at 



Trinity helped me develop an even more complete understanding of the rail 

environment and its effect on different car types and details. At botii Trinity and 

Union Tank I was an active participant on numerous industiy design task groups. 

During my tenure in repair shop operations I had the opportunity to see failures of 

all types and to oversee the repair/modification process to remedy these failures. 

Since joining the Chlorine Institute I have been keenly involved in the various 

efforts to improve the design and performance of chlorine railcars. I served on the 

extemal advisoiy panel to the DowAJPAJTC Next Generation Rail Tank Car 

Project. 1 have saved as the lead shipper representative on the Advanced Tank Car 

Collaborative Research Program. These roles gave me first hand involvement with 

recent efforts to improve design performance. 

Experience widi Tank Car Failures and Investigations 

During my many years of responsibility for die design of and/or repair of a large 

rail fleet and my significant involvement with industry committees I am not aware 

of any TIH rail incident involving a major release that was not the result of 

operational or railroad maintenance failure. 

II. History 

Since 2002 there have been 3 major TIH rail accidents that resulted in a significant 

quantity TIH release. In each of these cases die speeds in question were significantly 

above the 10 mph suggested by die RailAmerica SOP. In fact, in all three incidents, die 

trains were operating at speeds in excess of 40 mph Design requirements for pressure car 

heads include resistance to puncture at speed of impact significantly greater than 10 mph 



and we should understand that the impact speed is significantly below the derailment 

speed due to derailment dynamics which result in deceleration. This leads to the 

conclusion that the safety need for the RailAmerica SOP has no basis in fact - at least 

based on car design. 

In both cases the accident occurred because of failure to follow DOT requirements and 

the most basic of safety procedures. It is not apparent how or why limiting the number 

of TIH cars transported in a consist will improve safety or security. Certainly this is not 

something that either DOT or TSA has identified as a factor to improve safety or security 

performance. 

The diird incident which involved an anhydrous ammonia car was caused by a rail 

failure. This rail failure is attributable to an inadequate track inspection regimen 

according to the NTSB. In response to the findings from that incident the FRA adopted 

enhanced requirements for track inspection plans. 

Releases in all diree of these incidents would have been averted if the operating railroads 

were in compliance with DOT regulations and sensible safety procedures. It is not clear 

what safety advantages would be gained from the SOP that has been outlined. 

III. Regulatory Basis fbr Design 

All tank cars built to transport regulated commodities including all Cl2cars and other TIH 

cars are fully approved by AAR under authority delegated to it by DOT. All meet the 

packaging specification requirements developed through the FRA miemaking process 

and codified in the DOT regulations. Further, all tank cars are operated under pervasive 

DOT and TSA regulations. All of these regulations are developed to set an acceptable 

standard fbr safety. 



A process is in place for any interested party to petition the DOT to amend its regulations 

should an entity or member of the public have infonnation which could so justify such a 

change. In fact the AAR Tank Car Committee is charged with making such 

recommendations if it finds such a change is advisable. DOT has well-established 

procedures to consider such proposals. RailAmerica has not sought any modifications in 

tank car design or any changes in operating regulations. 

IV. Conclusion 

Based on my experience and the historical record, TIH tank cars operated in a manner 

consistent with DOT/TSA regulations and in accordance with reasonable safety 

measures, will not sufier catastrophic failure. In fact, 1 am unaware of any such failure 

ever occurring, without a failure ofthe rail carrier to observe the regulations and the most 

basic safety precautions. It is not apparent to me how reducing operating speeds to the 

level RailAmerica proposes provides any real safety benefits and in fact may reduce 

safety by putting trains operating at different speeds on the same tracks. Some of the 

measures proposed or implemented by RailAmerica may in fact raise security concems. 

While I am uncertain of die motivation for reducing speeds to 10 mph for TIH cars there 

Is no logical safety justification based on the packaging design. 



VERIFICATION 

1, Frank Reiner, declare under penalty of perjuiy, that the foregoing statement is trae and 

correct and that I am qualified and authorized to file this statement. 

Executed: January 12,2012 
^^Vl/WA/̂  VJUvvi*^— 

Frank Reiner 
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<p';2/^^'3> 
BEFORE THE SURFACE TRANSPORTATION BOARD 

Ex Parte No. 677 (Snb-No. 1) 

COMMON CARRIER OBLIGATION OF RAILROADS-
TRANSPORTATION OF HAZARDOUS MATERIALS 

WRITTEN STATEMENT OF 
THE DOW CHE.MICAL COMPANY 

Pursuant to the Notice of Public Hearing ("Notice") ofthe Suiface Transportauon Board , 

("Boaid"). served June 4,2008, as amended by die decisions of June 19 and 23,2008, The Dow 

Chemical Company ("Dow") hereby sutamts its wntten statement on the common camer 

obligation of railroads lo transport hazardous matenals Cuidy Elliott. Dow's Global Simply 

Cham Sourcing Director, and Jeffiey Moreno, Dow's legal counsel, will present oral testimany at 

die heariiig on July 22,2008 

I. IDENTITY AND INTEREST OF DOW. 

Dow IS a divernfied chemical company that harnesses the power of science and 

technology to constantiy improve what is essential to human progress Dow offers a broad rai^ 

of innovative products and services to customers in more than 175 countnes, helping them to 

provide everything from fresh water, food and pharmaceuticals to paints, packaguig and personal 

care products In order to provide many of these essential products and services, Dow both 

produces and uses hazardous matenals. including materials dutt are classified as toxic inhalation 

hazards, or "TIH" matenals Hic broad range of products that Dow produces span virtually 

I 



every industiy, including railroads, and make possible approximately 90% ofthe goods people 

use every day 

Precisely because many of tbe matenals that it produces and uses eveiy day are 

hazardous, Dow has developed a culture of safety and responsibility that pervades all ofits 

activities. This culture has generated a long track lecord of lanovation and investment to 

improve Dow's safety performance in the production, use and tnnsportatitm of hazardous 

materials. 

Dow recogjnizes die nsks inherent m transporting hazardous matenals and is conttnually 

designing and re-designing its supply chain to imnimize those nsks This includes efforts to 

reduce or eliminate the shipment of highly hazardous matenals. However, it is not possible to 

eliminate the transpoitation of all hazardous matenals. Currently, 20 pereent of Dow's 2 2 

million product shipments annually are regulated as hB?ardous materials or dangerous goods 

Dow's collaborabve efforts with earners across all tiansportatim modes have achieved an 

incident-free rate of 99.97 percent and earned it award recognition from Norfolk Soudiem, CSX, 

Canadian Pacific, Canadian National and BNSF for leadership and perfonnance in safisly 

practices 

Dow's major manufactuniig sites in the United States are located in Texas, Louisiana, 

Michigan, California and West Virginia. These sites, and others around the countiy, are 

dependent upon railroads for die safe, secure and reliable transpratation of raw materials and 

products. Dow's business model is built on the fact diat rail transportation of hazardous 

matenals represents the safest, most efficient, most economical and most socially acceptable way 

to transport laige volumes of these materials long distances over land 



Because rail is die most eftctivc. lowest nsk over land mode of transport for large 

volumes of hazardous matenals over long distances, die common earner obligation is integral to 

die safe transportation of hazardous matenals Widiout die common canner obligation, many m 

the rail industry have made it absolutdy clear that they wouM not haul TIH matenals at all, and 

might also refiise to haul odier categones of hazardous matenai The consequences would 

compromise public safety and die overall public welfore because these hazardous materials eidier 

would move by a less safe mode or not at all 

The Board recentiy held a hearing on the common canier obligation on April 24-25 

Although that heanng encompassed all aspects ofthe common carrier obligation, a large portion 

ofthe testunony focused on hazardous materials, and particularly TIH matenals The railroad 

industry expressed concem tiwt die common earner obhgaaon requbes railroads to haul TIH 

matenals that subject diem to potentially "minous hability" for an accidental release The 

chemical mdustiy emphasized die cntical role of TIH materials in die daily lives of all 

Americans and the essential role of railroads in providing safe transportation of TBI matenals 

In response to that testimoity, die Board scheduled this heanng to focus upon die liabUity 

issue raised by die railroads and the ^ipropnate role ofthe Boatd to address that issue. In 

addition, die Board asked parties to discuss the efforts of otiier federal agencies to address die 

transportation of hazardous matenals. The Board also asked parties to comment upon what 

constitutes a reasonable request for rail transportation of TIH matenals. which is the only 

statutoiy qualification tipon the conunon camer obtigaUon Hnally, the Board has asked 

whether there are unique costs assoaated with the transportation of hazardous matenals, and if 

so. how railroads recover those costs' 

' Although the Board haspoiedtha last qiwstianmthecontext of railroadoosts. shippen alsohaveexiensive costs 
Bssociaied with hazardons maienals ttuispoitaiion, which the Boanl should consider m this pnceeding 



Any action by the Board to nanow or eluninate the railroads' common cairier obligation 

to transport hazatxkius matenals, or even just TIH matenals, would have significant unintended 

safisty consequences that are contrary to die public interest This concem is magmfied by the 

limited scope of die BoanTs junsdiction that renders the Board unable to address hohstically 

both the economic and safety aspects ofthe liability issue Accordingly. Dow believes that die 

hability issue is best addressed by Congress, which is the only governmental body capable of 

balancing all ofthe multiple conflicting safety and economic concerns that are implicated by the 

liability issue. 

U. THE BOARD'S JURISDICTION TO ADDRESS RAILROAD LIABILITY FOR 
HAZARDOUS MATERIALS TRANSPORTATION IS LIMITED. 

Although the Board has jurisdiction to consider the liability issue raised by the rail 

mdustiy, its options to address the issue are constrained in three significant ways. Pint, the 

approaches available to the Board are consttained by its limited junsdiction Second, to the 

extent die Board acts widiin its jurisdiction, tt must do so in a way that does not adversdy impact 

the safety of transporting TIH materials Thitd. the Board must not act inconsistent vnUi a 

recentiy enacted statute m which Congress expanded the liability of railroads for their own 

negligence 

A. The Board's Role In Addrai ing the Liability IMQC ts Uni ted to IU 
UnFeaaonable Practice Jurisdiction. 

Congress has granted the Board junsdiction over "transportation by rail camer" 49 

U S C lOSOl(aXl). That JurisdicticKi extends to "remedies widi respect to rates, 

classifications, rules. , piactioes, routes, services, and facdities of such carriers " 49 U.S.C. 

1050I(bXl). This jurisdiction covers die operations of rail camera and the teims and conditions 

of carnage between cairien and shippers 



There are essentially three approaches to address the raihoad liability issue hability 

caps, insurance pools, and mdenmlfication The first two approaches are clearly beyond dte 

ability ofthe railroads, or the Board, to implement The Board's authonty does not extend to 

durd parties not engaged in transportation by rail camer, such as the victuns ofa rail accident 

yAut would be affected by a liability cap. Nor is die Board authonzed to preempt state laws 

governing tort liability or to create and admmister insurance pools 

The third approach, indemnification, may fall mdun the Board's authority under 49 

U S C 10704 to review the reasonableness of railroad practices established puisuant to 49 

U S C 10702 Thus, ifa railroad were to publuih a tanffprovision that required a shipper to 

mdemnify the railroad for damages caused by a release of TIH materials m a rail accident caused 

by the railroad's own negligence, the Board could determine whether that provision is 

reasonable. Even dien, however, it is difficult to conceive ofa circumstance in which the Board 

could approve a tanff mdemmfication provision without reaching beyond its junsdictun and 

intmding u ^ n the domain of state tort laws. 

As a general matter, the low does not favor contract provisions that relieve a person from 

his own negligence. The Connecticut Supreme Court recently reviewed the reasons underlymg 

this principal 

[Ejxculpatoiy [contractual] provisions undermme the policy 
considerations governing our tort system "The fundamental policy 
purposes ofthe tort conqiensation system [are] compensation of 
innocent parties, shifiing the loss to responsible parties or 
distributing it among appropnate entities, and deteirence of 
wrongful conduct. It is someUmes said that compensatioi for 
losses IS the pnmary function of tort law [but it] is perhaps 
more accurate to descnbe tbe primary function as one of 
detennining when compensation [is] required An equally 
compelliny fiinclion ofthe tort system is the oroohvlactic factor of 
preventing future hami The cointa are concemed not onlv 
wth compensation ofthe victim, but with admonition ofthe 



wronedoer" (Citations omitted, internal quotaticm marks omitted) 
Lodge V Arett Sales Corp. 246 Conn 563. 578-79, 717 A 2d215 
(1998) 

Haida v Pawtkr Ridge Restaurant Corp. 885 A 2d 734.742 (Conn 2005) [underime added] 

Indemnification clauses are a foim of exculpatoiy clause because they relieve die negligent actor 

of liability far its conduct Because a tanff indemnification provision would vitiate the 

prophylactic policy considerations underlying state law tort systems, such provisions would be 

unenforceable under most state laws. 

An often cited case on die public pohcy enforceability of exculpatory clauses is 7\mU v 

The Regents ofthe Umversity ofCtdifomia, 383 P 2d 441 (Cai 1963) After surveying vanous 

decisions fiom other states, die California Supreme Court noted that those decisions are uniform 

m one respect "1 he cases have consistently held diat die exculpatory provision may stand only 

if it does not mvolve 'die public interest,'" Id at 443. The Court then proceeded to identify die 

following SIX factor test to detemune whedier a contract is affected with a public interest. 

[ 1] It concerns a business of a type generally thought suitable for 
public regulation. [2] Tbe party seekmg exculpation is engaged in 
performing a service of great importance to the public, which is 
often a matter of piacucal necessity far some members of the 
public. [3] The party holds himself out as vnlltng to perform this 
service for any member ofthe public who sedks it. or at least for 
any member coming withw certain established standards. [4] As a 
result ofthe essential nature ofthe service, in the economic setting 
ofthe transaction, die party invoking exculpation possesses a 
decisive advantage of bargaimng strengdi agamst any member of 
die public who seeks his services [5] In exercising a supenor 
bargaining power the party confronts tlie public with a 
standardized adhesion contract of exculpation, and makes no 
providon whereby a purchaser may pay additional reasonaUe fees 
and obtun protection against negligence [6] Finally, as a result of 
the transaction, the person or propeity ofthe purchaser is placed 
under the control ofthe sell^', subject to the nsk of carelessness by 
the seller or his agents 



Id at 444-46 [footnotes omitted] Although it is not necessaiy to satisfy each and every factor to 

affect a contract widi a public interest, id at 446, it is quite clear that common canier 

transportation of TIH matenals m fact does satisfy each factor Indeed, many stetes and the 

Restalement of Contracts have abndged dus list by refemng specifically to common carriers.' 

Because indenmification clauses are exculpatory clauses diat violate fimdamental tort law 

pnncipals widiin the junsdi^on of die states, they are beyond die Board's exclusive and 

preemptive junsdiction under 49 U S C 10501(b) Indeed, to the extent that Congress has 

preempted state tort laws, it has done so m dw Federal Rati Safety Act, at 49 U S C 20106, 

rather than the Interskite Commerce Act. Thus, a tanff indecuuficaUon provision would not be 

enforceable in most stetes 

B. The Board May Not Exercise Its Juriadictton In a MaBoer That Adversely 
Affecla Safety. 

TheSurth Circuit, m Akron, Canton A YomgslownRR Co v ICC, 611 F 2d 1162. 

1170 (6di Cir 1979) C^kron"), observed that, "[a] questton of possible hability for dannge 

resulting from carnage ofa commodity is .widun the Commission's jurisdiction as die regulator 

ofthe economics of interatete rail transport " Akron, 6! 1 F 2d at 1170. But the court also noted 

that questions of safety and risk liability are closely related, that the Department of 

Transportation ("DOT') has exclusive authonty to promulgate industiy-wide safely standaids; 

and that die ICC/S'IB may permit earners to make more, but not less, stringent mles fbr their 

carnage of hazardous matenals. Id Thus, it follows diat the Board's economic junsdicuon over 

liability issues must not be exercised in a manner diat adversely impacts safety. 

^ See Hanks at 743 (surveying state decisions applying vanations on the TutM facton). 
Restatement 2d Contracts, § 19S ("A term exempting a party from tort liabihty for haim caused 
negligendy is unenforceable on grounds of public policy if the term exempts one charged with 
a duty of pubhc service fh>m liability to one to whom that duty is owed for compensation for 
breach of that duty."} 



Liability limits inherently affect safiety in multiple ways. First, by absolving railroads of 

financial responsibility in whole or even in part for their own negligent acta, liability limits 

reduce incentives for safe behavior. The most scnous rail accidents involving the release of TIH 

maienals have occurred at Mmot, ND, Macdona, TX, and Graniteville, SC The National 

Transportation Safety Board ("NTSB") attnbuted all duee accidents to conditions diat were 

widiin the control ofthe raihoads.' If the railroads are not held responsible for their own 

deficiencies, their mcentives to fix the problems and to implement preventative measures m the 

future are substantudly lessened 

Second, liability Imuts distort the economic incentives for mvestments in safety-related 

equipment and iniirastmcture The three accidents described above may have been avoided 

altogctiier, or die magniUKte of damage may have been reduced, by such investments For 

example, the Graniteville accident occurred m "dark" (i e unsignaled) temtoiy In signaled 

tenritoiy, the misaligned switch that caused the accident might have been detected and the train 

stopped before the colhsion with the second tram In addition, the presence of double-shelf 

oouplera on all cars In the train might have prevented one or more taiik cara ftom being 

' Derailment of Canadian Paeiitc Railwiy Ficigln tram 292-16 and Subsecpient Releaie of Anhydrous Ammonia 
Near Mmot, North Dakota, Januaiy 18,2002, NTSB/RAIUM-OI. PB 2004-916301, Notation 7461A (March 9.2004) 
al VI, 32-33,35-S7,6S-69 (stating that the acadent was caused l y inadequate track inspection, which hiled to 
vbMify bilod tnck joints and noting Ihal madequne tnininiB and mamtenance of mininB actnmy repons weic 
contnlwung Ikcion), Collision of Union Paaflc Railroad Tiam MH(ynJ-23 with BNSF Railvray Company Tram 
MEAP-Tin<-I26-D wilh Subsequent Dciailment and Hazatdous Materials Releasa, Macdona, Texas, June 2S. 2004, 
NTSB/RAR-06-03. PB2006-9I6303, Notation 765D (July 6.2006) al vi, 16-18,26-31,36.43. S8-S9 (finding that 
the accident waa caused by the tiwn crew^ bilure to follow a slop signal according to operational rules, Ibe crew's 
lack ofsleep and long duty touis. Ihe conductor's alcohol consuirqition. Ae likelihood thai the conductor slept for 
most of Ihe tnm trip, and limbo time as n related to crew fttigne), Colhsion of Norfolk Souihcin Freight Tram 192 
with Standing Norfolk Southem Local Tram P22 with Subaequent Haxardous Materials Release al GiamieviHe, 
South Carolma. Januaiy 6.200S. NTSBAtAR-OSAM. PB2005.916304. Noution 7710A (November 29, 
20DSX<lndmg that the accident was caused fay the tram crew's tkilure to raline a mainline after use leading lo an 
unexpected divenion oftrain 192 where it struck P22 and derailed, also findnig that the faihire to rdine may have 
been due lo the crew's mauentiwness to the switch due ut Ihcir attempt to secure Ihe tram befbre reachmg hours-of 
service-limits, and the location and lack of visibili^ ofthe switch to die crew, also notmg thai if the conductor had 
fbllowed operating rules and hekl a job bneTing, the crew may have attended to die mam lme switch, which would 
bave pievenled the accident) 



punctined in die derailment, dwreby preventing die lelease of TIH material. Altiiough safety 

investments may be costly, those costs are likely to be s ig^cantiy less dian die damages caused 

by an accidental release of TTH materul Liability limits distort diat cost-benefit analysis against 

such mvestments 

Thud, selective hability limits tiiat ^iply only to railroads, and shift liabihty to shippeis, 

may encourage shippen to shift nwre trafiic to trucks because there would be no similar liability 

exposure with that mode This incentive would be especially strong if the shippen, themselves, 

are required to bear the hability nsk for raiboad negligence through indemnification provisions 

in rail tariff. Since ^proximately four trucks are required to transport the same volume as a 

single rail car, any shift firom rail to truck would have a cascading nsk efTect on both the 

transportation and loading/unloadug of TTH materials. Furtbermoce, added truck volumes 

would compound practical concerns around highway congestion, accident prevention and a 

shortage of specialized tank trucks and dnvera. This would be debimental to the public need for 

the safe transport of TIH materials 

The Board must account for tiiese factora in decidmg what, if any, action to take withm 

its limited jurisdiction to address die liability issue Failure to do so oould constitute 

unreasonable restnctions upon the common carrier obhgation and an impcimissible mtmsion 

upon the safety jurisdiction ofthe Pipeline and Hazardous Materials Safety Administration 

("PHMSA") and die Federal Raiboad Admimstration ("FRA") 

C. In Recent Legislation, Congress Expressed Its Intent That Railroads Be 
Liable for Their Negligence. 

Recent Congressional action makes it clear that Congress intends for a railroad to be 

liable for its own negligence Congress passed and the President signed mto law die 

Recommendations ofthe 9/11 Commission Act of 2007, Pub L. No 110-S3. which amended 49 



U.S.C 20106 so that the Federal Railroad Safety Act no loog/er preempts all state law negligence 

claims Accordingly, diis l^slation calls into question the legitimacy of aity liability Ifanitation 

die Board might consider. 

Cougress enacted this provision m response to several fedeia! court decisions holding diat 

stete law tort claims for the accidental release of anhydrous ammoma, a TIH matenai, ansing 

from a Canadian Pacific derailment near Minot, North Dakota, were completely preempted by 

die Federal Railroad Safety Act E g , Lvndeen v Canadtan Pac Ry Co , 447 F 3d 606 (Sth 

Cir 2006) CLundeerry, Mehl V Canadian Pac Ry, 417? Supp 2d 1104(D.N.D 2006) The 

courts had held dial preemption is complete not just when a railroad has complied widi mmimum 

federal safety regulations, but also even when it has QQI done so In amending Section 20106, 

Congress declared that stete law causes of action are not preempted when a railroad has fuled to 

comply widi federal Halations or with the railroad's own standards created punuant to federal 

regulation. 49 U S.C. 20106(bKl) (2008) In a decision issued by dw Eighdi Circuit only last 

week, the Court vacated Lundeen based upon its determination that "[t]he statote's clear language 

indicates stete law causes of action are no longer preempted under § 20106." Ltmdeen v 

Canadian Pae Ify Co, No 07-1656, slip op at 17-18 (July 2.2008) 

The link between this legislation and the Minot incident is explicit in the legislative 

histoiy, which states that the retroactivity provision in subsection (b)(2) "applies to all pendmg 

State law causes of action arising from activities or events occumng on or after Januaiy 18, 

2002, die date of die Minot, North Dakote deraihnent" H R. Rep. No. 110-239. lOOdi Cong 1st 

Sess. at 351 (2007) Thus, just last year. Congress enacted an express stetutoiy provision to 

ensure that railroads are liable for damages resulting from accidents due to a railroad's own 
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negligence, including accidents mvolvmg the release of TTH materials. This Board must not take 

any action that is inconsistent with Congress' intent. 

IU. WHAT IS A REASONABLE REQUEST FOR TRANSPORTATION OF TIH 
MATEIUALS? 

The Board has asked for comment on what constitutes a reasonable request for service 

involvmg the movement of TTH matenals. The answer to dial question is best mfoimed by 

reviewing the ori^ns and evolution ofthe common carrier obbgalion and applymg those 

standards in the context ofthe overall public interest in the safe transportation of TIH materials 

Tins analysis reveals a heavy presumption of reasonableness diat may only be rebutted in nairow 

and compelling circumstances that do not adversely affect rati safety The liability issue does 

not constitute such a compellbg circumstance. 

A. Public Needs Define tbe Bonndariea of the Common Carrier ObligatioD. 

The common earner obligation, wbich is rooted in the Kngli A common law system, is 

older than railroaduig itself The Amencan legal concept of common carnage for raiboads has 

evolved fiom dus common law mto an explicit stetutoiy framework diat defines die common 

canier obligation in terms ofthe public need for rail transportation 

The common law duty of conunon carnage did not automatically extend to all goods and 

services Courts did not force a carrier to undcrtala the cairiage of goods that it was 

unaccustomed to canying Akron, 611 F 2d at 1166 ("It is true that common law carrien oould 

pick and choose which goods diey transport in common carnage.") However, once it was 

esteblished that a earner did hold itself out to transport certain goods, die duty to transport those 

goods upon reBSonable request became pait ofits common earner obhgation 

Although die United States began to regulate rail transportation via statote with the 

passage ofthe Act to Regulate Commerce m 1887, the conunon camer obligation itself remained 
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a derivative ofcommon law forseveral more decades See Missoun Pac Ry Co v Larabee 

Flour Mills Co ,211 V.S 612 (1909) (noting that in die absence ofa federal law addressing 

common carrier duties m interstete commerce, a state could enforce such a duly based on the 

common law) Under the common law, courts held dial "[wjhile no one can be compelled to 

engage in die business ofa common earner, yet when he does so certain duties are imposed 

vAash can be enforced by mandamus or other suitable remedy" Id en 619 

The Transportation Act of 1920 codified the common law obbgations of railroads as 

common cairien Slee Amencan Trucking Association, Inc v Atchison, T & Santa FeRy Co , 

387 U S 397,406 (1967) The Act also codified specific common earner duties, mdudug die 

provision of transportation upon reasonable request This was the fust stabitoiy attempt to 

cleariy delineate the common carrier obligation and to vest junsdiction diat had previously rested 

solely m the courts with the Interstate Commerce Commission ("ICC") * 

The ICC and die courts have inteipreled the 1920 Transportation Act and subsequent 

legislation to impose common camer duties upon railroads beyond those that exist in the 

conunon law For example, althou^ at common law only camera who "held themselves out to 

the public" were common carrien, the Interstate Commerce Act defined common earner as 

includmg railroads. Akron, 611 F 2d at 1166 Also, while die comnKHi law pennitted common 

camera to pick and choose the goods that they would transport m common caniage, railroads 

"whose property and facihties are afTectcd with a publu: interest, (were) oidtnanly held to be 

common earners of goods delivered to them for tnuiqiortation " Id , quoting 13 C J.S 

Camera § 6 This declaration ofthe common earner status of railroads has been considered just 

' Frank Cusham, Mamal qfTrensportalim Law, The Tnnsponaiion Press, Dallas, TX, 1951 at 9S 
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and reasonable "in view of tiie governmental largess wAich railroads have received, and in view 

ofthe umque importance to commerce of rail tran^ortation "^ Id [footnote omitted]. 

The Akron decision, at page 1168, succinctiy summarizes the present staoe ofthe law 

[IJn die almost one hundred yean smce die passage ofthe Act 
diere has developed a new "common" law of tnuisportalion under 
which die public duty of railroads has been Imndened beyond diat 
extant under the conunon law of camera It is not only "conunon 
carnage," but transportation which ts subject to the Act and to tbe 
Commission's statutoiy powera See, e.g., rmcmniiti-NO & T P 
Rv v ChesaoeakeAO Rv.441 F.2d483(4diCir 1971); 
Republic Carioadini^CQ v Missouri Pacific ItR^. 302 F. 2d 381 
(SdiCu- l962)(perBlackmun, J.). A carrier's statutory duties run 
nol to shippers alone, but to tlu piddie Brotherhood of Rv Clerics 
V FlondaEC Rv .384US.238 .86S Ct. 1420,16L Ed 2d501 
(1966). Therefore. piMic needs t m a t s h e ^ the boimdiBnes of 
these duties [italics added] 

Thus, raiboads may no longer pick and choose the conunodities tiiat diey haul, but uistead are 

required to jnovide service for all commodities tendered upon reasonable request to fiilfill the 

transportation needs of both shippen and the general public ' 

R The Public Need for the Safe Transport of TIH Materiab is Fundamental to 
Whetber a Request for Ra3 Transportation b Rcasoiiable. 

As noted above, because the public need for rail transportation of TIH materials defines 

the boundanes ofthe common earner obligation, see Akron at 1168, it is an essential factor in 

determining whether a request for rail transportation of TIH matenals is reasonable The 

importance of Til I materials to die public healdi and welfere. particularly the importance for 

chkmne and anhydrous ammonia which represent the largest volume TTH materials, was 

* Examples of such governmental laigeaa include public land grants, loans and subsidies, anutiust exemptions, 
extensive preemption of sute and local laws, eminem domam powers, more permissive merger review standards, 
and bonieiKck fiancbise proiectiuns 

* Alltiongb there are exceptions to the geocnl statutory common carrier obligations of raifroads, those exceptions 
arc limited to a few clearly defined circumstances Akron, 611 F 2d ix I i 6 6 ^ None of these circnmstances ate 
KJevam to tbe common camer obligabon to transport TIH maienals 
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repeated many times at the April 24-25 STB heanng on the common camer obligation That 

testimony has left no doubt diat there is a great public need for die safe transportation of TTH 

materials Furthermore, there is broad agreement among raihoads and shippers, w4iich is shaied 

by bodi PHMSA and FRA, diat rail transportation is die safest mode by which to transport TTH 

matenals over land for long distiuices. 73 Fed Reg 17818,17838 (Apnl 1,2008) This ovemding 

public need, and die long histoiy of radnads transporting TIH matenals as rammon camera, 

establishes a strong presumption of reasonableness for any request to transport TIH materials m 

comphance with applicable safety regulations. It is incumbent upon a radroad to rebut tbis 

strong presumption 

The principal argumente against die reasonableness ofa request to transport TTH 

matenals relate to safety and liability. Bodi issues have been addressed m multiple federal court 

and ICC decisions Only in the most lunited of circumstances may eidier of tfiese issues render a 

request for transportation of TTH matenals unreasonable 

1. There ts an overriding publie hiterest bi rail transportatfon of TIH 
materiab that meet DOT safety a tuda rd i . 

Two luics of ICC decisions affirmed by the couita that involved the transportation of 

radioactive nrmterials have rejected safety argumente as grounds to narrow the common camer 

obligation when dierc is an important public need for rail transportation ofa hazardous matenai. 

In bodi lines of cases, the ovemding public interest in transporting the radioactive matenals and 

the rote of rail transportation as die safest mode has prevailed over all claims that such 

transportation is imsafe The courts, however, have provided guidance as to when railroads may 

impose more stnngent safety requuements than diose adopted by DOT, altiiough no such 

requiiemente ever have been approved under diose guidelines 
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The first line of safety cases held that a raihoad may not ask die Board "to take 

cogmzance ofa claim that a commodity is absolutely too dangerous to tiansport, ifthere are 

DOT. regulations ^verning such transport, and diese regulations have been met" Akron, 611 

F 2 d a t l l 6 9 Seealso. U S Dept ofEnergyv TheB d O RR C o . 3 6 4 I C C 951,959(1981) 

("DOE') There are extensive DOT regulations, promulgated by PHMSA and FRA, dud govern 

the safe transportation of TTH matenals tty rail. Moreover, significant additional safety 

enhancmg regulations either recently were adopted or are under consideration by PHMSA, FRA 

and TSA See ?stt IV, infra Alao,just as with radioactive materials, "no other mode of 

transportation is more suited to die economical carnage of these matenals than tram carriage " 

Akronat 1168^ Thus^ there can be no claim Ihat TIH matenals are too dangerous to transpral; 

nor has the rail industry made such a claim. 

The second line of safety cases held that "railroads may. seek to prove the 

reasonableness of additional safety measures, but the burden is upon them to show that, for some 

reason, die presumptively valid [DOT] reguhitions are unsatisfactory or inadequate in their 

particular circumstance " Consolidated Rail Corp. v ICC, 646 F 2d 642,650 (D C Cir. 1981) 

CConrair), See tdso, DOE at 959-60 In general, "(no) party has a right to uisist upon a 

wastefol or excessive service for which the consumer must ultimately pay " Conrail at 647, 

quoting Atchison Ry Co v US,2221} S 199,217(1914). 'Hlie safety measures for which 

expenditures are made must be reasonable ones, vduch means first, that they produce an 

expected safety benefit commensurate to their cost, and second, that when compared widi other 

possible safety measures, they represent an economical means of achieving the expected safety 

^ The ICC fbund that "owk shipments of nuctear wastes would, because of the greater number of smaller shipments 
required, increase the probability of accidents involving nuclear matenals ' Id The same would be true of TIH 
matenals 
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benefit" Id at 648 Because DOT has paramount jurisdiction over rail safety matters, diere is a 

lebutudile presumption "that expenditures for safety measures not specified by [it] are 

unnecessaiy and fail to satisfy the critena of reasonableness. ." M at 650. 

2. Rallraads are not entitled to special treatment for thefr liability risks 
Just becansc they are obligated as eommon carr ien to transport TIH 
materiab in the public interest 

In contrast to die safety issues, the luibility issue has dominated dw cuirent discussion 

over when a request to transport TIH matenals is reasonable. The railroad tndustiy's pnncipal 

concem is its potential liability exposure In the event of an accidental release of TTH matenals. 

The mdustiy contends that, because railroads have a conunon carrier obligation to handle TTH 

matenals that is imposed upon them for the public mterest, their liability should be limited This 

contention has raised die question whether a request for transportation of TTH materials without 

liability limite fs reasonable What the rail uidustiy seeks, however, is special treatinent ofa nsk 

diat is>not unique to i t The mere fact that railroads are obliged to assume this nsk by dw 

common camer obligation does not justify special treatment 

In the absence ofa Congressional determuiation to the contiary, the law actually 

disfavora liability lunite upon common camera precisely because diey are vested widi a public 

mterest In particular, the strong public need for rail transportation of TIH matenals diat is a 

practical necessity for most TIH shippera. the relative bargaining strengdi ofthe railroads over 

TTH shippers, and die exclusive control exercised by railroads over TTH materials durmg 

transport fit squarely vnthin the key factora that have prompted most states to void exculpatory 

clauses in contracts for one's own negligence See Part I I A , siipra, and the state law cases 

discussed diereui Furthermore, as discussed in Part II.C, supra. Congress expressly amended 

49 U S C 20106 to ensure that raiboads would be liable for their actions under stele tort hiws. 
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In addition, although the liability issue poses economic questions that are within die 

Board's junsdiction to decide, it cannot be divorced from the safety issues, which are within die 

junsdiction of DOT Akron at 1170 ("(^lestions of safety are also questions of nsk liability ") 

Consequentiy, die Board must be cogm'zant ofthe safety tmpbcations of any action it takes 

within ite economic junsdiction to address railroad liabihty. Thus, the Board cannot lumt die 

railroads' liability for dieir own negligence dirough caps or indemnification, since domg so 

would imdeimine their incentives to provide service in the safest manner possible, or vrould 

cause shippera to shift to other, potemially higher nsk, tiaiuqxination modes. See Part I I B , 

5i(pra. To die extent die Board's actions advenely affect die safety of TTH transportation, diose 

actions would constitute an unreasonable restriction tipon the common carrier obligation 

3. TIH liability rb lu are not unique te tbe rail industry. 

But. even before considenng these other issues, the Board first must cntically scmtinize 

the reasonableness of railroad claims that, but for the common camer obligation, they would not 

haul TTH materials because of didr liability exposure. Tbe reasonableaBss of those churns must 

be estebluhed before diey can form a basis for questioning the reasonableness ofa request for 

TTH tiansportation 

Histoiy demonsta'ales that railroads voluntanly chose to transport TIH matenals For 

neariy 100 years, railroads have continuously competed for business hauling TIH matenals for 

their financial gam This competition was open, and pitted railroads against one another and 

other modes of transport The railroads cannot re-wnte dus history to evade the obvious 

Having chosen to compete for and tiansport TIH materials as common camera, the raihoads 
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cannot now abdicate dieir responsibility to nansport TTH matenals in light of die strong public 

need for such transport.' 

Altiiough the rail mdustiy clauns that times have changed, tbe conunon earner obligation 

does not pemut the a /a carle selection of ccmimodiues based upon the convenience to each 

railroad at any particular point m time. Moreover, the changed dicumstances alleged by die rail 

industiy implicate broader tort reform issues, which are not unique to railroads and have imposed 

greater liability risks upon all industiies. This is a subject that only Congress can address 

through more comprehensive reforms well beyond just the rad mdustiy 

bl addition, because railroads are die only entity in the TTH supply chain of producera, 

consumera, and tiansportera who claim diat TIH materials are too nsky, their claims of 

unfiiimess lack credibility. Most notable is the Gact dtet trucking firms choose to transport TTH 

commodities without IiabiUty limite Accordingly, railroad claims that the common earner 

obligation is unfeir to them without liability Imute do not seem reasonable when no odier TTH 

mdustiy participant with similar liability nsks has made such claims. Moreover, railroad claims 

diat TTH liability unperds dieir ability to obtain investor capital in the fmancial markets is belied 

both by die strong financial performance ofthe rail industiy witiiout liability limite and by the 

ability of other industnes with suiular nsks to raise capital. 

Finally, unlike the tmcking mdustiy, i^ere if one tmcker does not want to transport a 

product, another tifucker can readily serve the shipper, there are substantial barriers to entiy in die 

rail industiy. If one railroad decides that it does not want to transport TTH materials, there is no 

altemative that would be equally as safe, and in some cases no altemative at all But for these 

bamers, die rail industry would not be m a position to aigue fbr special treatment of ite lubility 

' <y Akron, 611 F 2d at 1167 CHlt >s the long history ofthe present peutionen' carnage of nuclear maienals, and 
the conlmmng national need for such carnage, which takes the petitioncff mnspoit of nuclear materials fiom Ihe 
realm of'accommodauon or special engagement* where the Acft niemakmg provisions do not qiply *) 
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nsks when bansporimg TIH matenals. Indeed, it is die common earner obligation itself diat 

ensures that TTH matenals are transported by die safest mode possible, because it guarantees that 

rail transportation is always available, despite the railroad market power created by bamera to 

entiy. By imposing liabdity lunite as part of a teasonable request for rail transportation of TTH 

matenals, the Board would unproperty abet railroad attempte to use die market advantage 

provided to diem by high bairiera to entry to abdicate dwir liability nsks,. 

IV. REGULATORY AND PRIVATE INITIATIVES TO ENHANCE HAZARDOUS 
MATERIAL TRANSPORTATION SAFETY. 

The tiansportation of hazardous materials has never been safer and there are extensive 

regulatoiy and pnvate imtiatives underway to further enhance safety and reduce nsk PHMSA 

and FRA are die two federal agencies with paramount jurisdiction over rail safety matten In 

addition, the Transportation Secuniy Adnunustration ("TSA") has junsdiction over rail 

transportation secunty. All three agencies either have concluded or are currently conductmg 

rulemakings directed to the safety and security of transporting hazardous materials by rail. 

Moreover, Dow has engaged in multiple collaborative agreemente with latiroads, tank car 

binlders, and govemment entities to increase safety and reduce nsks. Finally, in the case of 

terrorist acte. Congress has enacted a law that would provide liability limite for the rail industry. 

A. Regulatoiy Initiativca. 

1. Routing Rules. 

PHMSA and FRA have promulgated intenm final rules that incorporate the 

Recommendations of tiie 9/11 Commission Act of 2007 (Pub. L. 110-53) re^udmg safety and 

secunty measures for the transport of hazardous materials by rail 73 Fed Reg 20752 (Apnl 16, 

2008) The rale revises the Hazardous Materials Regulations ("HMR") to require camera to 

compile date regaidmg hazardous commodities transported and routing for such commodities 
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The carrien then are required to utilize the accumulated date to assess potential safety and 

secunty nsks and to propose additional altemati've routing that u economically practical Such 

analysis must be conducted annually and earners must complete a comprehensive review of all 

operational changes, infiastructure modifications, traffic adjustments, or other changes within 

five yean The rule also addresses transportation delays and mtenm storage safety concerns and 

requires pre-tranaportation secunty inspections AU of diese measures are duecled towards 

reducing transportation nsks 

2. Tank Car Standards. 

PHMSA and FRA recently issued a Notice of Proposed Rule Making that proposes new 

tank car safety standards to address tank car structural integrity m the wake ofthe Mmot, 

Macdona, and GramteviIIe accidente 73 Fed Reg 17817 (April 1,2008) 'fhe rules create new 

requirements for tank car construction that increases puncture resistance on tank car shells and 

beads while increasmg the maximum allowable weight for tank cara to accommodate die 

increased w e i ^ imposed by the new construction requiiemente The proposed mles also set die 

maximum speed for tiams carrying TIH materials at SO miles per hour, and further restricted to 

30 miles per hour in non-signaled temtoty for trains cartying TIH materials in Uuik cara that do 

not meet the new standards. These measures are designed to make tank can safer by reducmg 

die risk ofa TTH release m the event an accident occun 

3. Human Factor Rules. 

FRA recentiy amended ite railroad operating rules and practices to address the problem of 

human eiror as a pnmaiy fector in raiiroad accidents 73 Fed Reg 8442 (Fetmiaty 13,2008) 

The rules requue raiboads to qualify testing officers who will be charged witii conducting safety 

teste and uispecti'ons. They also require railroads to conduct at least a mimmum number of teste 
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per year and require a qualified inspector to conduct quarterly reviews to detemiine ticnds 

regarding die mles nrost often violated as well as relationships between mles tiiat have been 

violated and accidente or inadente. The rules also allow employees to make good fmdi 

challenges when requested to perfoim actions diat viohue operating rales and require enlianced 

communication m the form of pre-woik job briefings prior to engaging in certain ticks audi as 

pushing and shovuig and hand operated cross over switehes. 

4. Track Safety Standards. 

FRA has revised its track safety standards in response to several accidents, including 

derailmente on the Canadian Pacific m Mmot. ND. and the Umon Pacific in Rico Rivera. CA, 

where rail joint failure was a key contributing factor. 71 Fed. Reg. 59677 (Oct 11,2006). Tbe 

rules address the inspection and maintenance of continuous weUed rail ("GWR") They focus on 

CWR jointe and require track owncra to address CWR jointe in dieir CWR plans, or 

alternatively, to inspect CWR jointe at minunum intervals based on class of track, annual 

tonnage^ and passenger^freight carnage. The rales also require FRA reporting when a cracked 

CWR jomt is found during an inspection and diey establish preventative measures to prevent 

CWR joint cracking by utiUzmg inspection to detemune CWR failures based upon an FRA list 

of conditions In addition, FRA's Office of Research and Development is fimduig research to 

develop an automated vehicle-mounted visual unaging system to conduct CWR joint inspocttons 

in die fotaire 

5. TSA Rail Security Rulemaking. 

fSA has proposed mles to addreia the secunty risks associated wilh the shipment of TTH 

Riateruils 71 Fed. Reg 76852 (Dec 21,2006) The mles augment and compliment PHMSA's 

regulatoiy regune by expanding inspection to reqiurc hazardous matenals shippera to conduct 
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fflspections pnor to tenderiiig a shipment to the cairier. The rales also provide chain of custody 

requirements, which mclude monittned and protected transfer locatwns and documented 

transiera for TTH ahipmente Similariy, the mles require location repomng in high threat urban 

areas ("HTUAs") to alfew fbr quick response in the event that an incident occun. The rules aiso 

will require shippen, carriera, recaven, and transit systems to appoint a Rati Secunty 

Coordinator to mteifece with TSA regardmg secunty issues Finally, dwy instill reporting 

requiiemente where camers, reoeiven, and shippen must report threats, mcidents, and 

suspicious activities to die Depaitment of Homeland Secunty. 

B. Dow Individual and Johit Safety Initiativca. 

In addition to tbe nunimum measures required by federal regulations for the safe 

transport of hazardous materials by rad, Dow is proactively engaged in multiple projecte, both on 

Ite own and with vanous stakeholden in hazardous matenals transportation, including railroads, 

tank car builders, and the local communities through which Dow'^ hazardous materials are 

transported, to enhance safety and reduce risks. 

Under die umbrella of Rc^xinsiblc Care* die chemical industiy and ite supply chain 

paitoen have worked successfolly for many yean to nnprove die safety of hazardous materiab 

transportation. Dow also has joined with ite laigest rail service provider, Umon Pacific ("UP"), 

to improve rail safety and security This mitiative focuses upm eight areas (I) supply chain 

redengn, (2) next generation rail tank car design; (3) improved shipment visibility, (4) a 

strengdiened commitment to TRANSCAER*; (5) improved rail operations safety and accident 

prevention, (6) hazardous matenals routing, (7) deployment of commumcation-based tinin 

control/anti-colhsion systems; and (8) elunuiation of Non-Acadental Releases 
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Dow's various jomt and individual imtiatives reflect ite comprehensive transpoitation nsk 

management framework, hi general, hazardous nuterial transportation risk is a function ofthe 

probability of an event occumng and die potential consequences ofthe event should it occur. By 

addressmg diese two prunaiy factora, Dow is contnbuting to enhanced safety and reducmg the 

overall nsk of an accidental release, as well as the magnitude ofharm in the event a release does 

occur 

When this nsk relationship b broken uto smaller pieces, the probability of an event 

occurring is laigely a fimction of three facton. (I) die number of tnps and the miles traveled per 

tnp, (2) the accident frequency rate almg the route of travel, aod (3) die probability of release 

should an accident occur 

The number of tnps and the miles traveled per tnp can be affected by shipper sourcing 

decisions. Longer term, this may involve consideration of opportunities for co-location of 

production and consunung facilities, vAxxc practical In addition, railroad routing decbions also 

affect miles traveled Dow is addressing these issues m the context of ite own supply chain 

redesign mitiative Futthennore. where practical, Dow is evaluating ways to convert highly 

hazardous producu to less hazardous derivatives before shippmg Dow's overall oigective is to 

reduce die shipment of highly hazardous materiab by SO jjerceat from 2005 levels by 2015 As 

an example of Dow's historical success m this area, the company has reduced chlonne shipmente 

by 80 percent since 1999 

The accident frequency rate along the route of travel most commonly is a function of 

hiunan factora and mfirastiucture This is largely an area that only the railroads themselves can 

address In addition, the FRA mlemakings discussed above arc intended to address these factora. 
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The probability of release should an accident occur is a fonction ofthe rail tank car 

design and the operating conditions sunoundmg the event Shippera can impact this probability 

by improvmg rail tank car designs and railroads can do so duough operatmg practices, such as 

tram speed, train configuration and tank car placement Dow, m cooperation with UP and Union 

Tank Car Company, is addressing diese factora widiin die context of dw Next Generation Rail 

Tank Car Project Thdr highest pnonty is to design and implement a "breakdirough" next 

generation rail tank car for TTH matenab that achieves a step change improvement m 

crashworthiness over existing can. Drawing on the resulte of diis Project, tank car buddera will 

be designing, building and testing new prototype cars in tbe coming months. The resulte ofthis 

Project have been, and will continue to be. shaied widi FRA as il considen new tank car 

standards To date, Dow has spent nearly S7 S million on diis Project and expecte to spend over 

S160 million to upgrade ite TTH tank car fleet with these new design concepte and technologies 

The consequence component ofthe nsk framework is a function ofthe area potentiaily 

impacted and the population potentially exposed in dut area. The potential impact area is 

affected by multiple fecton, including the charactenstics of die hazardous material, the 

temperature and pressure ofthe material uistdc die container, die possibdity of auto-refng^ation, 

and the size of die shipping contauier The potential population exposure b affected by routing 

decisions and by woriung with local officiate to ensure effective emergency preparedness and 

response plans are in place Dow is addressing diese factora through ite eflbite to improve 

shipment visibility and its commitment to TRANSCAER* 

Dow has improved shipment vbibility by mstelling GPS and sensor technologies on its 

fleet of TTH timk can at a capitel cost of $1 2 million and an annual operating cost of $250,000 

This technology enables Dow to know both the location and condition of ite tank cars, so that 

24 



emeigpicy reqxmden have the information diey need when diey need i t Tins will augment 

information diat already is availaUe to responden duough CHEMTREC* and the raiboads. 

Dow and UP founded TRANSCAER* in 1986 to provide community awareness and 

emergency re&ponder ttainmg so that communities are better prepared for potential chemical 

transportation emergencies Through a strengdiened comnutment to TRANSCAER*. Dow b in 

the midst of a 6 year effort, m collaboration widi ite railroad carriera, to provide enhanced 

emergency responder tiiaimng for die communities along railroad tranqiortaUon routes fbr highly 

hazardous nwtenals. The cost ofthis program to Dow averages $500,000 annually plus the cost 

of additional special evente. Dow also u colUborating on rcscaich mto new sensor technologies 

to [irovidc early warning ofa leak, and the potential for self-seahng technologies that would hnut 

the amounl of material released dunng an incident 

Safe transportation of hazardous matenals requires a safe and reliable rail transportation 

system. That, m turn, requires cooperation among shippers, ndlroads, rail car buildera, and 

regulatora As the Icadmg chemical manufacturer m the Umted States, Dow stnves for 

contmuous improvement in die safe production, transportation and use of ite products Dow is 

committed to working in partnership with die rail mdustiy, fust, to prevent accidents, and 

second, to mitigate any potential baim dut may be caused by any accidente that may occur In 

Dow's safety culture, otu- commitment is to achieve a safety peifoimance of zero accidente, zero 

releases, and zero harm to employees, the public and the envuonment 

C. Statutory Liability Linute for Terrorist Acte. 

In die Support Anti-terrorism by Fostenng Effective Technologies ("SAFETY") Act of 

2002, Congress enacted a law dial could extend liability limits to railroads for terronsi acte This 

law, which was enacted as part ofthe Homeland Secunty Act of 2002 (Title VIII, Subtitie G), 
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would eliminate or minimize tort lubility for a railroad which obtained certification or 

designation for anti-tcnor technologies, including producte and services, if tort suite were ever 

filed against them following an act of tenorism. The SAFETY Act was drafted to stimulate the 

development and deployment of technologies that combat tetronsm and encourage prepaiedncas 

that could mitigate banns resulting from malicious acte. In exchange fot a compaity 

implemeittifig an effective program to defend against or reqxmd to or recover from a teironst 

act, the company could be awarded with hnutation of liability under the SAFETY Act 

A railroad can submit ite anti-tenonsm plans to die Dqiartment of Homeland Secunty 

("DHS") for a SAFETY Act award If designation or certification is granted, die railroad is 

entitled to tiie benefit of Irabdity limite detennmed by DHS, provided it also mamtains the 

minimum insurance required by DHS Typically, DHS has established the liability cap at the 

roquued mimmum insurance level Des{Mte die availability of thb program for several ycara, to 

Dow's knowledge, no railroad has qiplied for ite protection Dow has obtained an award under 

die SAFETY Act fiir ite site security services at several of ite cheinical manufechirmg facilities. 

Because a Congressionally-enacted program establishing liability limits ibr teironst acte 

already is ui place, no action to limit railroad liability for terrorist acte is necessaiy or 

appropnate. 

V. A PRICE-ANDCRSON MODEL MUST CAREFULLY BALANCE LIABILITY, 
SAFETY, AND COMPENSATION ISSUES. 

The Board has shown particular interest m dw Pnce-Anderson Act of 1957 ("PAA") as a 

model for addressing die railroads' liability concerns. Although dicrc may be arguable menis to 

adi^ting a PAA model for TIH liability, any such model would have to be adopted by Congress 

after carefolly analyzmg the nsks and benefite and weighing competing public policy 

considerations Furthermore, the PAA, which applies to dw nuclear power industty, is not eadly 
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adapted to the railroad mdustiy due to significant diCferences between the two mdustnes and the 

Congressional objectives underiying dw PAA Aldwugh dw rail industiy has advocated a PAA-

model. Its only proposal to date lacked most ofthe essential featiues ofthe PAA dial are nee&d 

to balance liability, safety, and compensation issues 

A. A Frice-Anderaon Model WonU Be Veiy Difllcnlt To Adapt To The 
Railroad Indnstry. 

Under die PAA, as amended, nuclear reactor licensees are requured to obuun the 

maximum amount of private insurance avadable to them, wfakh the Nuclear Regubtoty 

Commission ("NRC") has detennmed to be $300 milkon at present 10 C F R 14010 If die 

financial damages from a nuclear madcnt exceed this jxnvate insurance coverage, all nuclear 

reactor licensees, after an accident must contribute proputionaiely up to S100.6 millron per 

reactor per incident into a secondaiy insurance fond Id Totad liability fbr a nuclear incident is 

cqiped at tbe sum of these two insurance pools, which currentiy is over $10 billion Although 

both insurance poob are fonded only by reactor licensees, the proceeds cover the liabdity of all 

entities associated with the nuclear industty, from reactor designera and parte manufecturen to 

the tiansporten of radioactive waste. 

Congress had two mam objectives when it adopted the PAA To ensure diat the pidilie 

would be compensated if an accident occurred at a nuclear fecihty, and to set a limit on ttw 

liability of pnvate uidustty to remove a major dctenent to pnvate participation in the 

development of nuclear energy S Rep No 99-310,99di Cong, 2d Sess. 3(1986) Congress 

had opened up dw nuclear industty to the private sector in the Atomic Eneigy Act of 1954, but, 

there was hide interest due to liability concerns m the event ofa reactor meltdown, S Rep No 

296, 85 Cong., 1st Sess, 2 U S.C.CA.N 1803-04, and dw unavailability of substential private 

insurance (approximately $60 mUlion in 1957), id at 1808 
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Because Coigress designed the PAA to cover the entire nuclear industry, rather dian a 

single participant, a tiiw PAA-based model for TTH liability would cover the activities of all 

particifMuite in the TIH mdustiy, not just dw railroads Thb wouM include, at a minimum, the 

activities of TIH producera, consumers, tank car manufecturen, and dl transporters.' However, 

the entire TTH industiy is not threatemng a mass nuafcet exodua dtx to liability nsks, not even 

odwr TIH transportera Accordingly, serious questions exist as to whedwr dw rail industry's 

liabihty nsks are so different as to warrant special legislation for only ite benefit 

A PAA-model for the rail industty would impose nwst, if not all, ofthe costs upon dw 

railroads dwmselves. Although dw PAA only requncs reactor licensees to contnbute to Ihe 

insurance poob that cover all nudear industty participants, a reactor licensee, as the operator ofa 

nuclear reactor, is dw single entity most bkely to be in conbol over the most serious and costiy 

nuclear incidente Indeed, tbe legislative bbtoty to the PAA mdicates that Congress was most 

concemed widi damages caused by the operation of nuclear reactors." When Congress extended 

the PAA's protection to durd parties, it had in mind isolated sihiations such as the negligent 

maintenance of an aiiplane engine tiiat caused the plane to crash mto a reactor." The extension 

of protection to camen, such as railroads, was made with the expectation that a reactor licensee 

' Unless ail transporters of TIH raaienal are covered by a PAA model, a raibaad^mly liabili^ cap and msurance 
pool would encourage shippers to favor other, less safe, modes that are not subject to caps or udonmiTcation 

" 2 U S C C A N at 18Q3 f rTPie problem ofpossible liability n connectun with the opeiaiion of reactors is a 
major detencM to fiuther industrial paiticq»tion m the program ' ) , 1804 ("the companies which are mteiested in 
participating in the reactor prqgnm are hesitant about assummg Hie liabilities which could ensue in die remote event 
ofa reactor mehdown'X I WI (Congress requested a study "ofthe possible effects ofa irniaway reactor "), 1810 f l f 
a rvamav leactoi should cause any flicther damages beyond [the covenge provided by the PAA], the way was left 
open fbr Fedeml contnbutioni "), 1813 ('Congress should not only try to give financial protection io mnocem 
memben ofthe public who might suffer m the unexpected case ofa nmaway teaclor, but should also provide all 
possible statutoiy requiremems for assunng that itaeiors should be as safe as possible') 

" Id. at 1818 
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would "see dial appropnate safety measures are tiiken duruig dw shipment"" Thus, Congress 

gave substantial consideration in the PAA to keeping liability widi the entity able to exercise the 

most control over safe operations This would be a particularly unportant factor m a PAA model 

for raiboad liability, since all duee of dw most costiy TTH releases during rail transport have 

been attnbuted to conditions widim die conbol of dw raiboads" 

A PAA onodel for raiboad liabihty also would require each raiboad to purchase dw foil 

amount of pnvate insunmce coverage available to it This requirement ensures that dw raiboads 

retam liability, and thus their safety incentives, to the maximum extent insurable Whereas, the 

nuclear industty has access to only $300 mdlion in pnvate insurance, it is generally believed that 

the rail uidusby has access to over $1 billion 

Furthermore, a PAA model would require each railroad to contribute to a secondaty 

insurance pool to tbe maximum extent of ite ability, without jeopardizing ite rail investment and 

subjecting stockfaoldera, bond holdera, and rate payera to unreasonably high financial risk These 

are the sanw factors tint Congress consulered when U detennined that reactor licensees should 

conmbute $100 6 million each to the PAA'b secondaty insurance fiuid. H.R Rep 99-310.99di 

Cong 2d Sess al 8 (1986) This requirement further reinforces the safety incentives of die rail 

mdustiy to dw maximum extent, but without causmg financial roin because the greatest liability 

nsks are spread across all railroads 

There is a fundamental difference, howevei, between the nuclear and railroad industnes 

that could require grossly inequitable changes in a PAA model for railroad liability Due to the 

substantially smaller number of Class I railroads (7) compared to reactor licensees (104). and the 

"* Id Another reason for extending coverage to all persons under a smglepoliqr was to parallel the policies at liie 
request ofthe insurance companies, which wanted to avoid pyramiding of miunnce at a reactor that could result 
from designera, owners, contractors, and other parties taking out separate msurance policies /tf at 181 ft-19 

" 5Mnote3,ji(pra 
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smaller financial resources of Class II and IB railroads, individual railroad contributions to a 

secondaiy insurance fund would be much greater Depending upon the desired amount of total 

coverage, additional oontnbutora could be needed to fimd a sizeable secondaty insurance pool 

As dw most obvious potential source of additronal fending, die small number of TIH shippen 

would not significantly expand the size of thb pool Moreover, it woukl be mconsistent with a 

PAA model, and fundamentally unfbir, to require TTH shippen to fimd the secondaty pool 

widiout also expanding the Ibbility caps and insurance coverage to their operations Although 

expanding the pool to all hazardous materiab shippera might provide a cntical mass of 

contnbuton, all hazardous materiab do not pose the same nsks or have die same potential to 

cause damages beyond private insurance coverage limite. Thus, a policy decision would have to 

be made to require hazardous matenab shippen to subsulize an insurance pool that would never 

benefit them 

Finally, any practical PAA-based model for railroad Itaibility wdl be more difficult to 

administer than the PAA itself The NRC can easily enforce the PAA duough ib licensing of 

nuclear reactora In addition, die NRC only coUecte dw secondaiy insurance pool after m 

accident where damages exceed pnvate insurance coverage, which has never occurred A 

railroad insurance pool, however, would need to collect fiinds fiom potentially thousands of 

shippen, possibly on a per shipment basis, before a TTH incident to ensure their prompt 

availability Furtiiennore, another governmental entity would have to be created to manage the 

collection, mamtenance, and disbunement offends 

Although one justification for a PAA-model for TTH liability might be to ensure that the 

public wtil be compensated if an accident occun, detomming whether a PAA model is the best 

means to address this issue requires a thorough analysis ofthe potential costs ofa TIH release 
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dunng transpoitation, dw probabtiity of such a scenario, dw available insurance protection, and 

the railroad mdustty's capacity to make up dw difference Furthermore, these questions must be 

evaluated m dw context of all participante in dw TTH supply cham—smce it may be necessaty 

to include diem within the scope of any PAA liability modeL The coste and benefite ofcreating 

and admimstcrinig such a complex nuidel for a catastrophw event that may never occur must be 

weighed against odwr, ad hoc, alternatives 

Finally, because die PAA model presente potential trade-ofis between accident 

prevention, damage mitigation, and compensation, there must be a complete and carefol 

assessment of multiple economic and safety issues Such issues should only be addressed by 

Congress, just as it dul m the PAA. 

B. The Oiriy Price-Andenon Model Proposed By The Rafl Industry Fafled To 
Balance Uability, Safety, aad CompensaUon bsuei . 

Approximately one year ago, the AAR cuculated draft legbbtive language dial puiported 

to adopt 8 PAA-based Lability model for dw TIH industty ITiat jiroposal. however, lacked 

maqy key fesuires of dw PAA that are essenti'al to balaaciog tbe Ibbility, safety and 

compensation issues. The AAR proposal was unacceptable because: 

1 Railroads were required to mamtam only $300 millioo of pnvate insurance to 

cover their own negligence, even diougb they have access to over $1 bdlion of 

pnvate insurance 

2 Railroads were not required to contnbute at all to the secondaty insurance pool, 

much less assume joint liability for any damages in excess of pnvate insurance 

coverage Altiiough the AAR proposal esteblished a $5 billion hability cap, the 

negligent railroad's portion would only be $300 million, or just 6% ofthe totel 

damages permitted by the overall liability aq>. 
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3 Under the AAR proposal, eaeb railroad was responsible only for ite own 

neghgence, while all shippen were held jomtiy liable for the balance, which 

would be 94% of all liability under the cap A PAA model docs not impose 

IbUIity upon utility ratqMtyera, who have no control over dw safety practices of 

nuclear reactor operators. Similarly, it is uiappropriate to shift liability for the 

secondaty insurance pool to railroad customers, which have no control over 

raiboad safisty practices 

4. Despite placing 94% of a potential $5 bilhon liability upon shippen and recdven, 

dwre was no liabdity protection extended to shippen fbr dwir own activities 

bityond rail transportetion 

5 Tbe AAR proposal required shippen and receiveraofall hazardous matenals, not 

jusl TII I materials, to contnbute to a secondaty insurance pool, although most 

hazardous matenals do not pose dw same nsks or have die same potentud to cause 

damages beyond the private insurance coverage limite 

6 The AAR proposal failed to address many questtons conceming ite application to 

thud parties which have not contiibuted to the secondaty fund, but may be at 

finilt, such as tank car manufiwturera and rail car repair fiwditics 

In summaty, the AAR proposal focused solely upon mimmizing raiboad liabihty to the 

greatest extent possible by shifting that liability to non-negligent third partbs who would have no 

control over railroad operations and who would receive little or no benefit from the lialMlity caps 

or the msurance pools. This legislation would have been both subsbuitially inequitable and 

tremendously dctnmentel to the safe transportation of TTH materials Despite AAR's claims, 

these features are dw anti-thesb ofa Pnoc-Anderaon model. 
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VL ANY REVISION TO THE CURRENT LIABILITY REGIME MUST BE 
CAREFULLY CONSIDERED. 

The cuirent liability regime for damages caused by dw reiease of TTH materials Is based 

upon feult e g negligence This regune esteblisbes a standard of care and assigns HabUity for 

damages caused by a breach of that stiuidard to dw party or parties at finilt For the rail industiy, 

federal safety sbmdards adopted by DOT estabhsh the pn^wr standard of care. Congress has 

detennined that, ifa railroad breaches that standard, it shouki be responsible for dw damages 

caused by ite negligence 49 U S C 20106(bXI). Conversely, however, ifa rmlroad has an 

accident despite meetmg that standard of care, a stirte law tort action would be preempted. 

Crabbe v Norfolk Southern, 2007 U.S. Dist LEXIS 8095 (B D. Mich 2007) (preemption still 

aj^lied where plamtiffdid not allege a fadure to follow federal regulation). Thus, Congress 

already has established an artificial liability limit that would not appify in tbe absence of federal 

preemption Any alteration to dus regune roust not be made lightiy, or hastily 

Furthermore, changes to the Iwbihty regime requue a holistic assessment of economic 

and safety issues dwt only Congress can and should make. The issues and potential solutions are 

difflcult, complex and controveraial The Boanl, to which Congress has assigned responsibility 

for only a portion of these issues, cannot fairly and hohstically make the necessaty judgmente 

Finally, any pobcy solution to the liabdity issue, if ultimately deemed necessaty and 

desirable, and whedwr adopted by the Board or Congress, should adhere to certain basic 

pnncipab First, any solution must continue to assign bability to the responsible party to the 

maximum extent practicable widiout causing financial min This means requinng dw 

responsible acton to secure the maximum insurance coverage available to them, and ensurmg 

that they are major contnbuton to any secondaty insurance poob Second, tbe application ofa 

liability limit, whether through caps or mdemmfication, must be contingent v^mn measurable 
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demonstrations ofa railroad's commitinent to safety Potential measures include a comimtnwnt 

to continuous improvement in safety practices and perfonnance duough partiapation m 

collaborative industiy safety programs such as die Responsible Care* Partner Program and dw 

national TRANSCAER* community emergency response traimng initiative, cranpliance with 

DOT safety regulations, and a strong reooid of exceflent safety performance These principals 

would provule the Imute sought by the railroads while nutigatiiig die adverse safety unpacte of 

those limite 

VII. CONCLUSION. 

The Board should refiam from taking any steps to address the liability issue at this tinw 

for four basic reasons 

First, die Rdlroads are imable to demonstrate that diere is a need for any action diat 

affords them specul treatment In particular, the cuirent babnce of responsibilities and liabilities 

involved m dw transport of TTH materub works well. Importantiy, railroads have an excellent 

overall safely record for transporting harardous matenals that has unproved dramatically over 

the past diirty yean under dw cuirent fioilt-^Mtsed liability regime. Any change to dw incentives 

could have sigmficant - and disastrous - consequences for the pubhc health and safety 

Second, the puiported need fbr relief is highly suspect when dw Board considen that 

railroads are die only entities m tbe TTH supply cham raising liability concems even diough they 

are not the only entities at nsk from an accidental release. This includes dw tracking industty 

that would likely bear dw load of changes in shipping patterns attendant to liability limite for 

railroads In addition, the issues raised are not unique to railroads, but rather are more reflective 

of concerns with our tort system in general 
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Third, the railroads have engaged in extensive coopoation with shippen, tiuk car 

manufacturera, and odwr TIH sttdceboldera to improve safety and reduce nsk duough research 

and timnmg and dw implementation of voluntaty measures Changes in dw liabihty aHocations 

that could impact such cooperatran would be contnay to the public mterest 

Fourth, the federal a ^ c i e s responsible for settmg rail safety and secunty standards, 

FRA, PHMSA and TSA, are adopting even more sbingent standards dut need to be given a 

chance to demonstrate dut dwy will reduce risk. A rush by the Board now to impose, (V even 

advocate to Congress, liability limite for raiboads will risk undermining diese efforts 

RcspecUiillv subnutted. 

Jeffrey O. Moreno 
Jennifer A Gaitian 
Thompson Hinc LLP 
1920 N Sueet. NW 
Washington. DC 20036 
202-263-4107 

Counsel for The Dow Chemical Cotiqtaity 
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of 
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L INTRODUCTION 

The Surface Transportation Board ("STB" or "Boanl") held a public hearing on tbe 

common carrier obUgation of railroads to t ran^r t hazardous materials on July 22,2008. All of 

the shippen and associations identified above ("Shipper Parties") testified at that hearing and/or 

submitted commente. At the conclusion of the hearing, the Board announced that the record 

would remain open to receive supplcmentel evidence for thirty days. The Shipper Parties hereby 

jointiy submit these Supplcmentid Commente, and the attached Verified Stetement of Tom 

O'Connor, to assist the Board in thb important matter. 



IL A POLICY STATEMENT THAT PERMITS RAILROADS TO REQUIRE 
SHIPPERS TO INDEMNIFY A RAILROAD FOR THE RAILROAD'S OWN 
NEGLIGENCE WOULD BE IMPROPER. 

A. AmendmeBta to the Federal Rail Safety Act b 2007 Evidence Congreasioaai 
Intent lo Lodge Liability for Railroad Negligence With the Railroads. 

The railroads, both individually and through the Association of American Railroads 

("AAR"), urge the Board to lunit tiieir liability for incidente involving Toxic Inhalation Hazard 

("TTH") materials, by requiring shippers to indemnify dw railroads for their own negligence as a 

condition to their common carrier obligation to transport TTH materials. It should first be noted 

that, in cases where the railroads are not at fault, the law already limite their liability. In fact, 

until last year, courts generally held diat stete law negligence claims related to die transportetion 

of TIH materials were preempted by federal law (including, in particular, the Federal Rail Safety 

Act C'FRSA")), regardless whedier tbe reiboad complied with federal regulations' However, in 

2007, Congress amended the FRSA to clarify that stale law negligence claims based oo a 

railroad's failure to comply with federal regulations, with state regulations not otiierwise 

preempted by federal law, or wilh a railroad's own operating procedures are not preempted by 

federal law.' It b thus the express intent of Congress that, as part ofthe federal railroad safety 

scheme, railroads are lube liable far tbeir own negUgence? 

As die Eighdi Circuit recentiy observed, Congress clarified that, prior to die 2007 

amendment (o the FRSA, it was not Congress' intent "that an injured peison be denied the mere 

chance to hold a railroad accountalde when its negligence not only violated state common law 

' See. e g . CSXT>ausp. lne v Easierwood. S07 U S 6S8(1993) {^Easterwood"). Norfolk S. Ky Co v Shanklm, 
329U S. 344 (2000)CShanktIn "}, Lundeen v Con Pac Ify Co.447 F3d 606(8tb Cir 2006); Mehlv Can Pae 
Ify, L/</.417F Supp.2d II04(2006)C-MrAr) 

2 Pub L N o 11(»-S3. §1528,121 StsL 266 (2007) (codified at 49 U.SC § 20106(b)) 

3 Lundeen v Can Pae Jfy Co, 532 F.3d 682,696-98 (8th Cir 2008) 



standaids, bitt dw v o y federal laws and regulations approved by (Congress in an effort to further 

r a^o t td safety!^ The drcumstances that caused Congress to change the law — and the 

railroads' attempt to circumvent it in this proceeding — all involved railroads that did somcdung 

wrong The Board cannot overtum Congress and absolve railroads of lability for their wiongfol 

actions. 

In the wake of the Minot and Graniteville incideofs, Coigress accepted the Eighdi 

Circuit's Invitetion to amend the FRSA to remove blanket protection for the railroads.' The 

change in law was given retroactive effect to "apply to all pending Sude law causes of action 

arising from evente or activities occurring on or afier Januaiy 18, 2002," wz, the date of the 

Minot train deraihnent.' 

As amended, 49 U.S.C. §20106(bX2) clarifies Ihat "[njotiiing in dib section shall be 

construed to preempt an action under State law seeklrig damages for penonal injwy. death, or 

property damage alleging" tiw foliowmg. (i) a violation of the federal stiuidard of care 

esteblished by regulation or order issued by the Secretiiry of Tran^rteti'on (with respect to 

railroad safety) or the Secretary of Homeland Security (widi r e ^ c l to railroad security); (ii) a 

party's violation of, or failure to comply widi. ite own plan, mle, or standard that it created 

punuant to a regubtion or order Issued by either of the two Secrebffies; and (iii) a party's 

violation ofa stete standard that is necessaty to elimuute or reduce an essentially local safety or 

security hazard, is not incompatible with a federal law, regulation, or order, and does not 

4 ;^. 81690. 

5 Pub. L. No. 110-53. § 1528,121 Stat 266 (2007) (codifled at 49 U.S C § 20106(b)). 

6 49 US.C.§ 20106(b)(2). 



unreasonably burden intostete commerce.^ The amendment was intended to "rectify the Federal 

court decisions related to the Minot. North Dakote accident."* 

Cowte have since held the effect ofthe amendment to dw FRSA is to "alIow[] state tort 

law claims to proceed ifa railroad did not comply with a railroad safely federal regulation even 

if such regulation covered the subject matter ofthe stete requiremenL"' Courte have held that 

the changes to the FRSA. vtdiile not ovemiltng the Supreme Court's decisions in Shanklm and 

Easterwood, alter "die approach courts teke when analyzing whether stete law is preempted by 

federal law."io Common law negligence claims rem^n preempted to the extent that the claims 

arc covered by federal regulations on the same subject; however, "non-compliance with federal 

regulations or rales created puisuant to a federal regulation," and the "purpose ofthe regulation 

or mle," must now to be taken into account.'' The amendment thus operates to save stete law 

tort claims from preemption "specifically when a party has failed to comply with a federal 

standard of care esteblished by a federal regulation or order or when it has failed to comply whh 

its own plan, rule or standard."'^ 

B. The Policy Statement Requested by the AAR WouM UnbwfuIIy Invade State 
Tort Law and Be Contrary to the Federal Common Law and Publie Polky. 

Questions of indemnification and exculpation for negligent or grossly negligent conduct 

are matten that arise under state tort law. Even federal courts are required to apply the law of 

"> I d i 20I06(bXi> 

• 5 K H R Rep, No 110-259,1 lOth Cong, at 351 (2007). 

> hfurrell v. Union Pae R Co, 544 F.Supp.2d I! 38,1145 (D. Or 2008). 

•0 Id uWAi 

II Id 

a Id 



dw stete in which the case arose when deciding questions of negligence or gioss negligence. 

Erie R Co. v Tompldns. 304 U.S. 64 (1938).'^ For dw Board to assert any jurisdiction in the 

area of state common or stahitoty bw govemuig negligence or grt>ss negligence, it must find that 

Congress gave it authority to preempt stete tort law by enacting 49 U.S.C. § 10501(b) of dw 

ICCTA. No such finding can be made m tills matter. 

The law regarding preemption of state tort bw with respect to rail operations was set 

forth in Ihe leading case of Easierwood. Here the Supreme Court quoted from an earlier decision 

steting the well-established rale that "a court interpretiiig a federal statute pertaining to a sulgcct 

tiradilionally govemed by stete bw will be reluctent to find preemption...unless it is 'the clear 

and manifest purpose of Congress."* Easterwood a. 507 U.S. 664, quoting from Rice v. S€inta Fe 

Elevator Corp 331 US 218, 230 Looking at the plain language of Section 434 of tbe FRSA 

(45 U S C. § 434) dw Court held dial FRSA specifically preempted state tort law in matters of 

railroad safety when the Secretaty of Transportation bad issued regulations that covered "the 

same subject matter aj Geor^'a negligence taw pertaining to die maintenance of, and the 

operation of trains at grade crossings." Easterwood. at 664. 

The preempted issue m Easterwood involved how fast a train could be moving at a grade 

crossing. The DOT mles provided for a certain speed at the crossing in question and Ihe plaintiff 

soiight to have Georgia tort law hold diat CSX was negligent for operating Ite train at ot below 

that speed. Under Article VI, Clause 2 of die U.S. Constitution, the state taw claim had lo give 

way. The key to the case, however, was the vcty specific language of the FRSA and the plain 

intent of Congress to preempt any state statute or common law rule that would conflict with the 

federal railroad safety law. 

'3 As will be discussed Iwlow, the exception to this rule is where there is no state common law invoNed as in cases 
in admiralty sucb as 0iuov,M'aArffKaierw<9>'iCar^ 349 U.S 85(1955). 



No one could seriously contend diat the Board would have jurisdiction to hear a suit 

brought by ot against a railroad for negligence based on the language of 49 U.S.C. § 10501(b). 

Tort actions do not constitute the kind of economic regulation of "rates, classifications, rales 

(including car service, interchange, and otiier operating rules), practices, routes, services, and 

facilities of such caniers...and constivction, acquisition, operation, abandonmeni or 

discontinuance of spur, industrial, team, switching, or side ti^ks, or facilities" so carefolly 

described in that section. Further, the Conference Report accompanying dw ICCTA specifically 

pointe out that the Congress had no intention of preempting the general laws of the various 

stetes. H.R. Report 104-422. 104^ Cong., 1*' Sess.. 167 (1995). Stete ton law subsumes dw 

appropriateness and effect of any indenmification provision entered into by parties to any 

contract including rail contracte whether by tariff or by exempted contracts. The Board therefore 

has no authority to intmde into that stete domain. 

For an exculpatoty or indemnification clause in a contract to be valid, each party must be 

a free bargaining agent Vcdhal Corp v. Sullivan Associates. Inc, 44 F.3d 195 (3d Cir. 1995) 

(applying Pennsylvania law). If the parties to an exculpatoty or indemnification agreement are 

not on equal footing, so that one is compelled to submit to a provision relieving the other fiom 

liability for futiire negligence, the provision b invalid. Baltimore &OSW Ry v Voigt, 176 U.S. 

(1900): Del Rasa v U S . 244 F.3d 567 (7*̂  Cir. 2001) (applying North Carolina law); Kansas 

City Power £ Light Co v United Telephone Co of Kan., 458 F.2d 177 (10* Cir. 1972) 

(applying Kansas law). 

When federal tort bw does apply, as in cases such as admiralty, die Supreme Court has 

voided exculpatoty or indemnification provisions in cases involvmg transportation entities such 

as tow boat operaton. In Bisso v Irdand Waterways Corp, 349 U.S. 85 (1955), the Court held 



d»t under federal admiralty law towage companies should not be allowed to relieve themselves 

of liability for negligence fai the performance of dwir transpoitation activities. The Court 

explained the reasons for such a public policy: 

The two main reasons for the Greati*on and application ofthe rale 
have been (1) to discourage negligence by midcing wrongdoen pay 
damages, and (2) to protect diose in need of goods or servtces hom 
bemg oveneached by others wbo have power to dnve hard 
bargains....And both reasons apply with equal force whether tugs 
operate as common caniere [luider the Interatete Commerce Act] 
or cuntiiact carriera. 349 U.S. at 91 

A railroad publishing a "take it or leave it" tariff has complete bargaining power and a 

shipper seeking to move its TTH materials in order to stay In business has virtually none In 

these circumstances, die Board could not properiy permit the use of a tariff publication to require 

a shippn' to indemmfy a railroad for ite own negligence 

Other federal agencies have recogni7ed that sound public policy does not pennit a 

tiansportation entity wiih unequal bargaimng power to insist on indenmification as a condition of 

service. For example, the Federal Maritime Commission prohibite marine termmal operaton, 

who have considerably less market power than do rulroads, from publishing tariff schedules 

containing proviaons thai exculpate or relieve the marine terminal i^wrator fixim ite own 

negligence or impose on olhera an ob]igau<Ni to indemnify the marine terminal operator for its 

own negligence. 46 C.F.R § 525.2(a) (i). 

There is evety reason to require that the party controlling the transportation and able to 

prevent an incident should and must be the party responsible for doing so. Shifiing liability 

away from a party able to prevent an incident involving the transportation of TTH materials that 

are so essential to the Nation's economy and so essential to the welfare of ite people, would be 

inesponsibleand unlawful. 



C. The Policy Statement Raqsested Ity Ibe RaUroads Invades the Jarisdbtion of 
Another Federal Agency, the FRA, Whose Safety Mandate Would Be 
Direcdy Affected. 

Our Constitution is grounded in die bediock of a defined and limited delegation of 

legislative power from die people to the Congress.'^ This elemental constitutional precept 

applies to executive agencies acting within the modem administrative state. Because legislative 

power under the Constitution comes ultunately by way of delegation from the people, It may 

come to rest in executive agencies only via valid statutoty delegations from Congress, dw 

repositoty ofthe people's lawmakmg authority in the fint instance. The Supreme Court has thus 

recognbsed that "an agency literally has no power to acl. . . unless and until Congress confera 

power upon it."'> The Administrative Procedure Act ("APA") likewibe requires courts to "hold 

unlawfol and set aside agency action" that exceeds dw scope of an agency's "satutoty 

jurisdiction" or "authority."'* 

It is therefore significant that Congress vested in the Secretaty of Transpoitation audiority 

to "prescribe regulations and issue orden for evety area of railroad safely,"" and that die 

Secretaty in tum delegated authority over railroad safety and hazardous materials transportation 

to the FRA and PHMSA — not to the Board. ** Acting punuant to authority delegated under die 

'^ See Marhmy v MaBson, 5 U S. (I Cianch) 137, 176 (1803) (Ibe ''powers of the legislature are defined, and 
limited, and that those limits may not be mistaken or ibigoncn, the constitution is wrin«i"). 

IS New York v FERC, 535 U S. I, 18 (2002) (quotine Louauuia Pub Serv. Comm'n v FCC, 476 U S 355, 374 
(1986)); see also Uotum Picture Ass'n of Am. lne v FCC, 309 F 3d 796, 801 (DC Cir 2002) (with stahitory 
authonzatwn. an agency may not "promulgate even reasonable regulations that c\aim the force of law"); Kell^ v 
EPA, 15 F 3d I too, 1108 (D C Cir 1994} (absent delegated authority, an agency may nol lake policy position and 
enact them as binding legislative or interpietive rules canying the "force of law") 

" 5 U S C §706(2Xc) 

•7 49USC §20l03(a)C!002) 

» Are 49 U S.C §§ 103 £ 108 (2002 A 2004), see a/so 49 C F.R. §§ 149,1 53(b) 



federal hazardous material transportation law, 49 U.S.C fS lOl , a seq., the PHMSA has 

"prescribc[d] regulations for the safe transpoitation ... of hazardous materials in intrastate, 

interstate, and fbrdgn commerce." Similarly, acting pursuant to authority delegated under the 

federal railroad safety laws, 49 U.S.C. § 20101. the FRA has promulgated and enforced a 

comprehensive regulatoty program over all areas of railroad tiansportation safety." In oontiast, 

the Board has been delegated no authority to regulate cither railroad tiansportation safety or die 

transportation of hazardous materials, as recent court decisions have unequivocally confiimed.'" 

As Deputy Federal Railroad Administirator Clifford Eby testified at tiw July 22nd 

hearing, DOT's regulation of the transportation of TIH materials is extensive and active. 

Consistent with the Secrctaty's delegation of authority, dw FRA and PHMSA are currentiy 

conducting extensive proceedings addressing various aqwcte of tiie transportetion of TTH 

materials.2' Current proposals include, for example, increasing the amount of energy a tank car 

must absorb before catastrophic failure by 500%, significantiy enhancing tenk-head and shell 

punctore resistance performance standards; and expedited replacement of tank cara manufactured 

before 1989 vrith non-normalized steel.^ 

" £ ^ e 49 CFR parts 200-244 

^ Bourn and Maine Corp v Surface Triaap. fie/, 364 FJd 318,321 (DC Cir 2004) Cprimary jurisdiction over 
raiiroatf safety belongs to 'Jie FRA. not the Board"), Tyrretiv NwfatkS Ify Co, 248 P3d 517, S23 (6lh Cir 2001} 
(there is "no evidence that Congress intended for the Board to supplant the FRA's authori^ over rail safety"). 

^̂  Docket No FRA-2005-25169 (raibOBd tank car design specificatrons for lank cars transporting TIH matenals). 
Docket No PHMSA-RSPA-2004-18730 (daia compilation regarding transpoitation oFhazardous materials); I3ocket 
No. FRA 2007-28573 (appeal of routing decisions for hazardous materials) 

^ Hazardous Matenals Improving Ihe Safety ofRR Tatdi Car Transp ofHasardtim Materials, 73 Fed. Reg 
17,818.17,831 (Apr 1,2008) 



These DOT ivoceedings have considered pieciselv the same liability issues on wbich die 

railroads have focused their conunents to the Board.'^ DOT has nonetheless chosen not to 

discourage or otherwise prohibit dw shipment of hazardous materials. Instead, it has 

implemented a comprehenave regulatoty system that is designed to manage risk (not eliminate 

it), taking into account that hazardous matenals, including TIH materials, "are essential" to our 

economy and that "die vast majority of hazardous matenals shipped by raiiroad tank car each 

year arrive at their destinations safely and without incident.*^ In response to a question al the 

July 22nd hearing, Mr. Eby staled that, had diese new tank car stiuidanb been in place al the time 

ofthe Minot. Graniteville and Macdona incidents, no release would have occuired. 

If this Board were to accept the railroads' invitation to issue a policy statement finding 

that shifting liability arising from a railroad's negligence to shippera is a reasonable condition of 

cairiage, such a policy statement would confiici with dw FRA's and PHMSA's responsibihty to 

strike a delicate balance between die safe and economical transportation of hazardous matenals 

and whatever limitations on such Iransportation are absolutely and unavoidably necessaty.^* 

Any Board action dial imposes additional or different burdens on shippen of hazardous materials 

will unavoidably upset die FRA's and PHMSA's own reomcillation of competing federal 

intereste. 

^' Id (addressing railroads* concern that "'rsitroads can suffer multi-billfon dollar judgments' from accidents 
invDlviqg highly-hazardous materials"). 

" Id, 73 Fed Reg. at 17,819,17,822 CThe hazardous matenai regulatoty system is a n ^ management system fliat 
IS prevention-anented and focused on identifying a safety or security hazard and reducing the probability and 
quantity ofa hazardous material release "). 

2 ' Cy. Xodriguez y Vnaed States, 480 U S 522, 528 fl 'S?) f'[d]ecid)ng v)4)ai competing values will or will not be 
sacrificed to the achievement of a particular uljective is the very essence of legislative d»ice — and il fhisirates 
rather than effectuates legislative intent simplulically to assume thai whatever foithers the statute's primaty 
objective must be the law") 

10 



The Board should dwrefore defer to die FRA and PHMSA with reqwct to safety issues 

and should not inteiiere widi the carefolly calibrated regulatory judgments made by dw FRA and 

PHMSA concerning die transportation of hazardous materiab. Radier, as Mr. Eby suggested, the 

railroads and shippers should work togedio- to find market-based solutions to reduce risk and 

liability exposure and DOT and the Board need to promote such solutions. As Mr. Eby fiuther 

noted, die Administration is willing to work with all parties to shape legislation to govem 

liability appropriately. The testimony of TIH shippers at the Juty 22nd hearing shows that 

shippers, nilroeds, and DOT are cooperating through multiple projecte to reduce risk and 

liability exposure. 

D. The "Policy Statement" Requested by the Railroads b Not a Policy 
Statencnt Because It Would Have a Binding Effect on Shippers. 

The AAR requeste that tbe Board, "based upon the record al diis hearing ... " issue a 

general policy stetement to the effect that: 

Il would not be an unreasonable practice for a rail carrier, under the 
provisions of 49 U S.C. 11 101(B) and 49 U.S.C. 10702. to require (if it 
elected toX as a condition of providing common earner tiansportation 
services, that a flH material shipper indenmify and hold hannless the 
railroad against liability arising from a release of such materials in 
excess of (1) the maximum amount of msurance diat dw railroad 
carries for TTH transport or (2) $500 million for Class I railroads, 
whichever is greater, and to provide reasonable assurances in the form 
of insurance or other means to support such indemnity.^ 

Hwre is no doubt thai the APA 5 U.S.C. § 5S3(b)," and die Board's own rules, 49 

C.F.R. 1110.3,^ permit the Board to issue a ''general statement of policy ... without notice or 

^ AAR wnnen testunony, July 10,2008, p 24 AAR notes that separate minimum thresholds would be established 
for Class II and Class III iBiboads 

^̂  5 U S.C. § 553 authorizes ag^wies to engage in miemaking with certain exceptions, including "genenl 
slalements of policy" 

11 



other puUic rulemaking proceedings." What AAR has proposed, however, b not a general 

policy statement but instead is a rule diat will bind shippen ^ 

A general policy statement announces "die agency's tentative intention for die fttture," 

Pacific Gas & Elec Co v Fed Power Comm'n, 506 F.2d 33,38 (D.C. Cir. 1974) There is, 

however, nothing "tentative" about the proposed AAR role; as explained below, it will set in 

stone cireumstances under which shippen will be liable to railroads without the exercise of any 

fordier agency discretion, fixing the obUgatrons of ^ippera for the fotiire The proposed rule 

thus cannot qualify as a general policy statement because it is dispositive of a party's righte. 

Panhandle Prodttcers & Royalty Owners Assn. v Economic Regidatory Admin > 822 F.2d 1105, 

lllO(D.C.Cir. 1987). 

It is not necessary to go beyond the AAR's own filing in order to find proof that the 

railroads propose a system that will preordain shipper liability or redefine a railroad's common 

carrier obligation in a manner that pennite it to refose shipments it is obliged by law to transport 

tod^. The binding, mflexible nature of the AAR's proposal is evident in the language of the 

proposal iteelf, which states that it "Nvould not be an unreasonable practice for a rail carrier... to 

require (if it elected to), as a condition of providing conunon carrier transportation services, dial 

a TIH materials shi|qwr indonnify and hold hannless die railroad against liability arising fiom a 

^ 49 C F R § 1110 J allows Ihe Board to issue "general statements of policy" without notice and cominent 
niJemakmg. 

^ AAR's proposal also is an aUempt to circumvent the exemption standards adopted by Coiigress at 49 U S.C. 
IOSQ2(a). AAR iciiuests thai laiboads be excused from their common cairier obligation under 49 U.S.C 11101(a) 
and 10702, unless a shipper agrees to indemnify the reilroad for liability in excess orS500 million. This would be 
like a reilroad asking the Board to issue a policy statement saying ihat it B not unlawful for Ihe carrier to refose to 
transport automobiles unless tbe shipper agreed to accept transportation terms dictated by the camer The key m 
bodi cases is that the earner position rests on a mthdrawal of service But a reilroad may onfy be excused fbrm 
compliance with a'provision ofthe Act requinng h lo provide service when it has satisfied the standards in Section 
10502(a) With regard to TIH Iransportation, it is difticult to conceive of even an isolated circumstance in which 
railroad could satisfy those standards, much less make such a showing fbr ail TUf transponation in genenl 
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release of such materiab in excess of (I) the maxunum anraunt of insurance that the raihoad 

carries for TIH transport or (2) SSOO million for Class I nulnuds, wfaichevw is greater." 

That proposal does not leave any discretion to the Board. Under the proposal, it *Sivould 

not be an unreasonable practice" for a railroad to choose to withhold common carrier service if it 

did not receive an indemnity of a satisfactoty nature. The Board would have nodiing further to 

say if and when a carrier elected to take die steps outlined, creating what AAR teims a "safe 

herbor."3i> Depriving the Board of dw ability to exercise discretion on a ti'ansactional basis 

contî adtcte the claim that the AAR proposal can be viewed as a policy statement. American Bus. 

Ass'n v Umted States., 67 F.2d 525,529 (D.C. Cir. 1980X 

The Board should not allow itself to be mbled by the AAR's suggestion that "a cairier 

should also be allowed to establish conditions of transport betting lower tiiresholds of earner 

liability... Those conditions could be assessed by the Board on a case-by-case basis.*'̂ ' fhe 

Board, however, would have no opportimity to exercise discretion unless a carrier attempted to 

establish lower thresholds of cairier liability, which it b not required to do under the proposed 

nde. In those instances where there is "liability arbmg from a release of [TIH] materials in 

excess of (1) the maximum amount of insurance that the railroad cairies for TTH transport or (2) 

S500 million for Class I railroads," and the carrier electa not to establish "lower duesholds of 

carrier liability," ihe proposed rule acte to estaUbh a binding outoomc that would be folly 

deteiminative of the rights of shiiqwra who seek TIH transportation. Tbe AAR proposal thus 

cannot qualify as a policy statement because it "establishes a stimdaid of conduct which has the 

force of law." Pacific Gas, 506 F.2d at 38. 

30 See AAR statement at 25. 

3> AAR Statement at 25. 
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E. The Record Does Not Sapport Issuance of the Proposed PoUcy Statement 

The AAR's pleading, as well aa its vetbai presentation to HM Board, rely on dw 

suniosition that a TIH incident will cause a catastiophic level of monetaty liability thai no 

railroad can meet on hs own Fortunately, TTH events folfilling the AAR's doomsday prophecy 

have not occurred, and the insurance market has been adequate to fiilfill railroad liability. If the 

Board were to accept AAR's assertion tiwt the insurance market cannot fulfill a railroad's 

reasonable insurance needs, tbe Board would be indulging AAR in speculation. 

Altitoug^ AAR urges the Board to find that there are extremely high coste dial will have 

to be met by any cairier engaged in TIH transportation, AAR makes no effort to provide a factiml 

basis for any level whateoever of coste associated with TIH transportation. The Shipper Parties 

are not suggesting tiiat railroads must wait until they have been involved in catastrophic TIH 

accidente before presenting a factually reliable record of TTH coste. Surely, however, railroads 

can quantify their TTH insurance costs, and explain to the Board the nature of ihe insurance 

available in the market, i e , deductible amounte, and other options available to the carrier, such 

as the costs of self-insurance. Most carriers have neglected quantification of insurance coste 

altogether BNSF provided some evidence regarding self-insurance, but without the costs 

Bssocialed widi that approach. 

The Chlorine Institute has submitted the only transparent evidence of rulroad insurance 

coste in this proceeding. Contnuy to railroad allegattons of spiraling casualty and insurance 

coste, the CI evidence shows an overall decline of insurance costs for dw U.S. Class I railroads 

from 2003 to 2007.>> Although dwre were spikes in insurance coste immediately following the 

Minot, Macdona, and Graniteville incidente for die railroads involved, even those raiboads today 

32 Wntten Testimony ofthe Chlorine Institute, Inc. pp lO-l 1 (July 10.2008) 
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have eiqwrienced an overall decline in coste. The Cl analysis Is based upon tbe R-1 data 

submitted by dw railroads diemseives. No railroad witoess attempted to refine that data at die 

July 22nd hearing. 

On August 15,2008, NS filed a letter with the Board claiming that ite insurance coste 

have increased by 248% since 2001. This statement is not accompanied by any analysis or 

supporting data and is nfe with ambiguity. NS has not identified the souree of ite data. Nor has 

NS provided the dollar amounte used to calculate the 248% figure to detennine how much ofa 

cost increase 248% lepresente. NS also has not explained how or why its figure diffen so 

significantly fiom its own R-l reports 3̂ NS Inappropriately pegs ite insurance cost increase to 

2001 levels, which is prior to ihe TTH releases at Minot, Macdona, and GranitevUlc that gave rise 

to the liability concerns raised in tiiis proceeding. Finally, NS does not even define what 

insurance costs it is measuring or why those coste increased. For example, NS could be 

including all categories of insurance, not just ite casualty insurance coste relevant to TTH 

liabilities; and/or ite premiums could have increased because it chose to acquire additional 

coverage, not because existing coverage coste increased. It simply is not possible to answer 

dwse questions and many othera from the NS letter. In sht^, dw NS claims have m> support in 

the record and NS has not made any attempt to refote dw CI testimony, which has extensive 

sujqiort in the record. 

Some of the railroads alluded to additional coste that arise in connection with the 

transportation of TTH shipments, includmg, presinnably, operating costs, insurance costs, and 

trun costs. However, none of the costs of that nature were quantified by any railroad. 

33 Accordnig to the NS R-1 Reports, its casually costs increased from SI24 million in 2001 lu $153 million in 2007. 
which IS an increase of 24^B, not 248% See the atunhed Venfied Statement of Tom CTConnor A 24% increase 
over a six-year span that included both 9/11 and the Gianiteville accideni Is far from "spiralling" 
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AdditionaUy, the FRA reports diat "[mjinimally, shipping rates for PIH materiab have doubled; 

however, many shippen report larger increases (including at least one shipper which has had ite 

rates increased over 4.8 times in a two*year period)."34 These rate increases are far above any 

likely railroad cost increases, which again, have not been documented. 

Perhaps it may seem to the Board that it is foolish for shippers to be critical of tiie 

absence of finite cost evidence because the overarching issue is whedin* shippera can be required 

by a reilroad to participate in costs arising from TIH tiansportation. The fact is, however, tiiat 

Ibe railroads have not presented an abstiaci proposal. They have proposed a vety specific 

general policy statament for prescription by die Board. The AAR proposal scte forth exact 

numben representing the burdens to be assumed by each specific shipper of TTH materiab if the 

carrier demands an assumption of responsibility from die shipper. Shippen are thus entitied to 

know the basis for dw AAR claims The AAR general policy proposal is fatally lacking in 

suppoituig detail. 

F. Any Policy Statement Would Be Unjustified Because, Under Altroa,, a 
Detailed Inquiry into Specific Facts n Required. 

Even if the Board possessed authority to issue the policy statement requested by tiw 

AAR, despite the preceding argumente to the contraty by the Slupper Parties, any policy 

statement audiorizing railroads to publish indemnification requirements in dieir Uniffs would be 

inappropriate because such a decision must only be made after a detailed inquity into specific 

facte. The Sixth Circuit made this absolutely clear in The Akron, Canton & Youngstown R R. Co 

V. ICC, 611 F. 2d 1162 (6di Cir. 1979) CAkron"). 

3* Notice of Proposed Rulemaking. Hazardous Matenals. Improving the Safiety of Railroad Tank Car 
Transportation of Hazardous Materials. Docket No FRA- 2006-25169,73 Fed. Reg 17818,17831 (April 1,2008) 
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At the July 22nd hearing, many ofthe Shipper Paities and the Board itself cited to tbe 

Akron Courtis dicta that "[qjuestions of safiety are also questions of risk of liability." kL at 1170. 

Therefore, even if the Board had jurisdiction to address the economic bsues associated with 

liability risks through an indemnification requirement (which it does not), it must be careful nol 

to exercise that jurisdiction in a manner diat adversely impacte safety. In this case, reducing the 

liability exposure of tbe railroads for non-compliance with the regulatoty scheme imposed by 

Congress and the FRA would adversely impact safety. Tlie Boaid does not have dw authority to 

reduce die liability of dw railroads imposed by the FRSA. 

Even if the Board had the audiority to consider dw railroads' request, it has not 

undertaken the analysis required to decide such a matter. The Akron Court held that a railroad 

cannot refuse to haul any materiab that meet DOT safety standards, but diat it nay seek approval 

ofa stricter practice dwl is shown to be just and reasonable. Id at 1169. In considering whether 

a stricter practice is reasonable, the Court stated that the ICC was required to review multiple 

foctora specific to the bBnsportation service at issue. According to the Court, "[t}hese factual 

matten are properly to be explored after the publication of tariffs. .. not in deciding whedwr 

such publication should be ordered." Id at 1169-70 [underline added]. This holding logically 

extends to consideration of such factual matten in deciding whether to authorize indemnification 

reqiuremente, because indemnification requiremente have a detrimental impact upon safety. No 

such analysis b possible in the context of a general policy statement where no specific tariff 

provision has been published for the Board's consideration. 

The D.C. Circuit reinforced dib holding in Consoliebted Rad Corp. v ICC, 646 F. 2d 

642 (J>C Cir. 1981) ^Conrail"). In diat case, dw railroads attempted to publish tariffs that 
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required special train service for hauling spent nuclear fiwi, a stricter standard than required by 

DOT The Court observed dial: 

The basic issue in dus case is whether the ICC properly dcteimined 
that dw railroads' tariffs based on STS [special ti:ain service] were 
unreasonable, bi resolving it, we must answer two questions: fint, 
to what extent did the ICC bave authority independentiy to 
evaluate the need for STS safety measures; second, was (here 
sufficient evidence in thb record to support the Commission's 
conclusion that STS was unnecessaty as a safety measure. 

Id at 647 [footnote omitted]. 

In response to the first question, the Court defined the issue as "whedier the practice and 

the tanff based on it is reasonable when viewed from the public perspective ofthe Commission, 

which must reconcile a multitude of factora in exercbing ite expert judgment on tariff issues, 

mcluding economy, efficiency, fair wages and working conditions, and safety, in addition to the 

financbl condition ofthe earners." Id at 647-48. Agreeing wnth the Akron decision, as far as it 

went, the Conrail Court added that "railroads may indeed seek to prove the reasonableness of 

additional safety measures, but dw burden is upon diem to show that for some reason, die 

presumptively valid DOT/NRC regubtions are unsatisfactoty or inadequate in their particular 

circumstance." Id at 650. 

Similarly, even if an indemnification requirement were permissible (and it is not) tiie 

railroads have the burden of inoving that such a roqiurement b budi reasonable and necessaty. 

That burden cannot be satbfied in the abstract setting ofa policy statement. All of die fiwtora 

identified by the Akron and Conrail Courts can only be thoroughly weighed and considered in 

the context ofa detailed factual inquity based upon an actual tariff indemnification provision. 
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IU. THE CONCERNS VOICED AT THE HEARING DO NOT WARRANT A 
POUCY STATEMENT. 

A. The Board Camiot Overtum Congreia' Legislative Judgment and Relieve 
Railroads firom Liability Arising from Tbeir Own NegUgence. 

In die Minot. Macdona and (jraniteville fflcidents, it was a fidlure of die railraads that 

led to the breach of tank can and the subsequent release of TTH materials These incidente 

resulted in negligence cases being brought against the railroads. Prior to the amendment to the 

FRSA, these cases likely would have been preempted and the railroads shielded from liability for 

their own negUgence. Now. however, Congress has clearly declared ite intent that railroads be 

held liable fiir their negligence. It is this change — Congress' clear and unamlnguous 

amendment to the FRSA removing thb shield fiom liability in response to the Minot incident — 

that has given rise to dw railroads' resuirected concerns regarding the transportation of TIH 

materiab. 

Thb Board should not inieifere with Congress' decision, even indirectiy. For die Board, 

as with any administrative agency, "must give effea to the unambiguously expressed intent of 

Congress."3i As the Supreme Court has recognized in odwr contexts, die common law foinis an 

integral part of tbe law's comprehensive regubtion of private conduct.3' Taken in combination 

with statutoty and regubtoty enactinente, the common law imposes a continuous spectrum of 

33 Chemm U S A . Ine. v Natural Res Def Council, Inc, 467 U S. 837,842.43 (1984) (if X o n ^ s s has directly 
spoken to the precise question at issue," both Oie agieney and courts "^ust give effect to Oie unambiguously 
expressed intent of Congress") See also Federal Election Omm'n v Democraic Senatorial Campaign Comm, 
454 U.S 27,38 (1981) (rqectmg agency actions that are "mconsislent with" a "siatulory mandate or that frustrate 
tbe policy Aat Congress soi^ht to unpleinen("}i Independent Ins Agents cfAm, lne v Hawke. 21 i F 3d 638,643 
(UC. O r 2000) (an agency interpietBtion must be "reasonable and consbtem with the statute's purpose"). NLRB 
Union V FederalLabtgr RetaiionsAuthority, 834 F2d 191.198-99 (DC Ca 1987}(where agency interpreUitions 
are "clearly at odds" with "Congress* intent," then "they must be struck down"); Naiumal Ass 'n ef Broadcasters v 
FCC, 740 F 2d II90L 1203 (D C Cir. 1984) ("agencies must 'seek nit Ihe broader purposes-ihe overriding stanitory 
gpals^onsthutive of the general categoncal term m which Congress has embodied Hs wilL'"), Nauonal IVildltfe 
Federation v Gorsuch. 693 F 2d 156,171 (D.C Cu- 1982) (where an agency position is "inconsistcnl with" statute 
or "'firuslntclsl the policy that Congress sought to implement,' no aimiunt of deference can save it") 

3^ Sea e g . Medtronic, lne v.^oAr. 5 i 8 U S 410 {1996). CIpoUone v. Liggett Croup, Inc. SOS V S 504(1992) 
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legal requiremente, obligations, and stiuidards dwt are designed to influence and regulate dw 

actions of businesses and individual citizens. Congress* decision to subject railroads to legal 

hability in certain narrowly defined circumstances where a railroad is negligent reflects a 

legislative judgment diat imposing additional byers of regulation on the private conduct of the 

nation's radroads is appropriate. 

Against this backdrop, it is clear that the railroads are seeking to be excused fnmi liability 

flowing for their own negligence. In particular, they seek eitiier a Board endorsement of an 

Impermissible distortion of the common cairier obligation or a Boaid-crcated Ibbility shifiing 

mechanism that would transfer to third parties hability imposed on the railroads by 

Congressional amendment of the FRSA — liability which arises from a railroad's own 

n^ligence. The Board lacks authority to Udce eidier step because both would conflict with 

Congress' deteimination that, as part of dw federal safety regulations governing rail 

transportation, railroads should be liable for their own negligence. Neidwr the Board nor any 

other governmental agency should look lightly upon Congress* considered judgment dial 

railroads should be held liable for dwir own negligence. It is Congress' amendment to die FRSA 

vnih which the railroads take issue and it is before Congress that the railroatb must air their 

complaint. 

B. Claims That Railroads Face Strict Liability in Moving TIH Materiab Are 
Groundless, and in Fact Railroads Are Immune From Many Forms of Tort 
Liability if Thqr Follow Prescribed DOT Safety Regulations. 

Throughout these proceedings, die AAR and various raihroads have alluded to, without 

citation or explanation, a nightmare scenario where a railroad can be held liable for "ruinous 

liability" even though it has done nothing wrong and is not negligent m any way In other words, 

the raiboads suggest diat tiiey face smct liability for handling TIH materials. No support is 

offered for this contention, nor could diere be any. Railroads face liability only when they are 
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negligent, or worse, to the same degree as evety other enteipnse conducting business evety day 

in this countiy. In fact, the raboads already enjoy limited immunity from liability that odiera ^ 

not enjoy. 

In CSX Transp v Easterwood, 507 U.S. 658 (1993), dw Supreme Court reaffinned diat, 

when railroads comply widi safety regulations promulgated by tbe DOT, they cannot be found 

negligent or be forced to pay damages under state tort law. State tort law is fully preempted Ity 

the Federal Railroad Safety Act. In such cases, the railroads are protected es a matter of law, and 

a preempted claim cannot go to dw juty. Vutually no other industty enjoys that kind of tort b w 

protection Thus, railroads have greater protection against state tort law liability dian do other 

industries, and enjoy unique protections against involuntaty bankmptcy liquidation. 

Accoidingly, the requested Inderonificatirai policy statement should be viewed for what it is; 

nodiing more dian an attempt to use dw subsbuitial market power ofthe raiboads to demand that 

blameless shippen pay the costs associated with providing insurance to protect the railroads 

from their negligent and grossly negligent conduct. 

C. U.S. Tort Law b Founded on the Principle that the Party Who Causes the 
Damage Shoald Bear Ihe Liability, and the Railroads Proposal Would 
Undermine That Fundamental Precept 

It is a fondamental principle ofthe American legal system that die party causing an injuty 

should be required to bear die cost of maldng victims whole.3^ Tbe Restalement ofthe Law on 

Torts—a summaty ofthe law imdertake«i by eminent scholars—states that "[ajn actor's liability 

is limited to diose physical haims that result from the risks that made die actor's conduct 

37 ^ e , eg , Vf PAG£KEETON,CTAL.PROSSi:aANDKL'ETONONrOR1S§33.at203-C4(Stbed. 1984)(discussing 
this general [Hinciple), see also id § 51. at 34M3 (same in ihe uHitexi ofmdemnity) 
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tortious."3* In other words, the bw unifonnly recognizes that entities are properly held 

responsible only for thrir own tortious conduct, and convenely, that w îere a party b not 

negligent, or is not In a position to control the activities that result in harm, that party should not 

be made to bear liability. The railroads seek through their proposal to undo those fimdamental 

pnnciples, becauK they vrauld seek to transfer liability to shippen even though it is the railroads 

that supervi&e and handle freight dunng transport, and shippen are excluded from any control 

over their products after they are tendered to the railroad providing the transportation. 

Case law shows that liability is consbtentiy placed on the party responsible for 

undertaking the action whose negligent execution (or lack of execution) causes harm. See, e g, 

In re New Orleans Tram Car Leakage Fire Litig, 795 So. 2d 364. 373-79 (La. Ct. App. 2001) 

(awarding damages where railroad negligendy failed to inspect tank car); CSX Transp Co. v. 

ExxonMobd Oil Corp., 401 F. Supp. 2d 813 (N.D. Ohio 2005) (rejecting railroad's attempt to 

impose liabilily on shipper where the rulcar during die relevant period was under dw continl of 

dw railroad); Gulf Oil Corp. v. Atlantic Coast Lme R Co., 196 So. 2d 456 (Fla. Dist. Ct. App. 

1967) (concluding that, notwidistanduig a broad contractual indenmity agreement, the railroad 

should nol be indemnified for its own negligence). 

3S RESTATEMENT tJWKO) ON I H E LAW OF roRTS—PERSONAL HARM § 29 (tentative draft IMar 2008); s*e tdso id 
§ 29, comment d ("Cential to the limitanon on li^ility . is the niea that an actor should be held liable only for 
hann ihat was among the potential harms—the risfc$--th8t made the actor's conduct loitious. The tcmi 'scope of 
liability' is employed to distinguish Ihose harms that fall within this standard and. thus, for which ihe dcrendant is 
subject to liability and. on tbe other band, those barms for wbich tbe defendant is not liable This bmit on babilily 
serves the purpose of avoiding whal might be unjustified or enormous liability by conflning liability's scope to the 
reasons for holding the actor liable in ihe first place.") 

Butiressmg the concept that each pany bears responsibility for its tortious actions, the law also recognizes the 
doctrme of superseding cause, whereby "an acl of a third person or other fbree which by its mterveimon prevents the 
actor from bemg liable for harm lo another which his antecedent negligence is a substantial faaor m bringing 
about" RESTATEMENr(SBCOND)0NTOELAWOFT0Rn§440(1965). 
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Once shippen have ensured that the proper tank can have been selected for their 

producte, have complied with other regulatoty reqitiiemenb such as placarding and labeling 

requirements,'' and have placed dieir producte m the care of the railroads, it is, and should 

remain, the railroads' responsibility to ensure die safe t ran^r t and delivety of that cargo. That 

well-established principle of AmeiJcan tort law shouki remain undisturbed, and a rallraad shouki 

not be pennitted to force indemnification upon shippers fiir instances where the railroad Itself u 

negligent 

The case taw developed in the context of maritime shipping - a federal common law of 

torts developed under federal courte' admiralty jurisdiction - is also mstnictive. As dw U.S. 

Supreme Court has held, "Ibbility should properiy fali upon the party best situated to adopt 

protective meastues and thereby to reduce the likelihood of injuty " Italia Societa per Azioni di 

Navigazione v Oregon Stevedoring Co, 376 U.S. 315,323-24 (1964).<o See also Bisso v. Inland 

Waterways Corp., 349 U.S. 85, 91 (1955) (voiding a contractual indemnification provision 

demanded by a tow boat operator because allowing a common cairier to shifi liability for ite own 

negligence would remove incentives discouraging wrongdoing by making those responsible pay 

for any harms). The same rule should apply to railroads, which like maritime carrien are entities 

who accept and transport fireight on behalf of dwir dripping customers, and maintain exclusive 

control over the goods tran^xnted until the product is tendered to the consignee. 

39 Regarding tank specifications and odier tegulaloty requirements governing haardous materials transportation. 
see generally 49 CFR Parts 172 and 173 

40 See also David Crjaial Co v CwuirdSS C o . 399 F 2d 295,300 (2d Cir l964)(same),Mri(;Ae/fv Lone Star 
Ammunition, /nc . 913 F 2d 242,245 (5(h Cir t990Xtoit liability pnnciples properiy seek lo impose habihiy on the 
wrongdoer whose act or omission caused the u\)ury) 
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In sum, the Board should be careful not to undennine this well-established principle of 

Amencan law by short-circuiting any liability thai should jnoperly be placed on nulroads 

whenever their conduct is negligent. 

D. Tbe Specter of ''Ruinous Lbbility" Resulting in a Liquidation Under the 
Bankruptcy Laws b Not Only Unfounded but Legally Impossible. 

The railroads have suggested that some undefined event involving TIH materbis could 

cause "ruinous liability" fbr a railroad. Such ruinous liability could, it is further suggested, even 

result in a filing for liquidation under Chapter 7 ofthe Bankruptcy Code. There are two distinct 

problems with this line of reasoning. First, never in the histoty of this Nation has a single 

catastrophic event resulted in a juty verdict so high as to force an enteiprise the size ofa Class I 

ralroad into bankniptey. Second, even if such an unprecedented scenario would occur, dw 

railroad at issue could not be forced into Chapter 7 liquidation (11 U.S.C § 1161), but rather 

would be managed by a trustee required to consider the public interest in addition to the intereste 

of the debtor, creditors, and equity security holders, II U.S.C. § 1165, with the Board 

participating in tiie proceedings to insure the protection of die public inierest. See, 11 U.S.C. § 

1164. Thus, under the law'applicable to rail carriera. Chapter 7 liquidation is not even a 

theoretical result of a catastrophic acddent involving hazardous materials, as implied by the 

railroads and even by some Board memben' commente at the July 22nd hearing. 

E. Forced Indemnification Would Undemdne Safety. 

If railroads were to succeed in transferring liability to shippen for the railroads' own 

negligence, this could drastically undermine public safety, because it would free railroads from 

incentives to prevent accidente and improve their safety practices. 
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Courts have long recognized diat diere is a societal interest in giving incentives to parties 

to act safely and linut potential t(»ts.*> "Before any sodetal benefit can be derived fiom the 
I 

deterrent effects of tort liability." one court has stated, * ^ party m a position to conect dw 
i 

tortious act or omission must be held accountable for tfw damages caused and dius motivated to 

prevent fohue torts.*^^ This is not an academic point, as federal accident Investigatora have 

determined that the most recent accidents involving the idease of TIH materials resulting in 

fatalities have been caused by railroad operating errors.^ 
I 

I Should the railroads succeed in forcing indemnity provisions upon shippen, dw railroads 
i 

would have less incentive to maintain the highest stimdards of safbty, and the societal benefit of 

tort deterrence would hence be compromised. As the Court in Akron noted, "questions of safety 

are also questions of risk Ibbility" Akron, at 1170. 

The Shipper Parties do not mean to suggest that railroads consciously would choose to 

act unsafely. Radwr, dieir concem is with railroad decisions to incur certain costs for projecte 

and invesbnents that afiecl safety. For example, the cost-benefit analyses that underlie 

investment decisions, such as whether to agnal certain track segmente or to invest in positive 

train control, beconw distorted because, when liability Is limited, the benefit side ofthe equation 

is artificially deflated. That may result in a railroad deciding not to make a safely-enhancing 

<̂ See. e g , Bisso. supra. 349 U.S at 91, Johnston v UnaedStates, 568 F Supp 351,353 (D Kan 1983)(The 
imposition of ton liabilhy on a wrongdoer can have a strong prophylactic eflect, tortfeasors held liable for damages 
that flow from their wrongdoing have a strong incentive to prevent the occurrence of future barm ") 

^ Mesman v Crane Pro S e n s , 512 F J d 352,358 (7th Cir 2008) (Posner, J ) 

^3 See. e g ( I ) NISB repoit on Cnuiiteville, SC, accident, RAR.05-04, available for downkiad.al 
http//ntsbgov/Publictn/R_Acc htm, which determined that die aocidem was caused by flie iailwe of Norfolk 
Southern crew members to properly rea l i^ a switch; (2) NTSB repoit on Macdona, TX accident. NTSB Report 
RAR-06-03, available for download at http'/ybtsb gov/ftiblictn/R^Acc htm, which determuied that the accident 
resulted fiom crew fiuigue and (3) N't SB report on aecidem at Mmot, ND. RAR-04/OI, available for download at 
http//Www ntsbgov/^ubIictn^004/RAR04Ol.hnn, which determined that the accident was caused by failures in 
inspection and maintenance of conbnuous welded rail, and that the use of non-flormalized steel m the tank car was 
also a (acior. 
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investinent v ^ n the cost-benefit analysis would bave supported such investment absent liability 

limits. 

F. The Railroads and Their Investors Voluntarily Accepted the Common 
Carrier Obligation with Full Knowledge ofthe Rbks and Rewards. 

Tbe railroad industty has been subject to the common carrier obligation since dw 

existence of the firsl public rail line. Vcty early in dw histoty of railroads, that obligation 

included the transportation of hazardous materiab, including TTH materials, and dw liabilities 

associated with such transportation. Throughout diis hbtoty to dw present day, railroad 

investora have factored this risk into their decisions to purchase railroad stocks and bonds. 

The "faimess" concerns raised by the railroads and some Board Memben at the July 

22nd hearing do not justify special treatment for railroads by shifiing liability for their own 

negligence onto then customera. Indeed, "foimess" concems should nrevent the Board from 

taking such action. 

At the hearing, during questioning of a panel of individual chemical companies, 

Commissioner Buttrey comparcd the railroad common carrier obligation to a hypothetical new 

govemment mandate that TIH producen continue to produce TTH materials even if they no 

longer desire to do so. But die two situations are not comparable. Raiboads have been subject to 

the common carrier obligation since diey entered dw business of railroading, and therefore, they 

knew that they oould not selectively choose the traffic that diey would transport and that they 

would be exposed to the risks associated with transporting TTH materiab. Anyone who invests 

in a railroad today also knows these facte before they decide to invest their money, since this 

information is pubhshed m the railroads' Securities and Exchange Commission reporte. In 

contrast, Conunissioner Buttrey's hypothetical presupposes imposition ofa common caiiier-like 

obligation upon TIH producera long after they entered that business. Consequentiy. current 
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Investora would be denied aity opportimity to consldo- dw risks «4ien deciding whedier to invest 

their money in dw TIH production industty. This distinction'establishes die "fairness" of dw 

common canier obligation m contrast to die "unfaimess" of Commissioner Buttrey's 

hypothetical. 

I 

The policy statement requested by the AAR would Impose a similar type of niequity upon 

TTH shippera. By requiring TTH shippen to indemnify a railroad for the railroad's own 

negligence, dw Board would grant a windfall to railroad investors at the expense of TTH diippera 

and their investora. While railroad Investon have factored TIH liability risks info their 

investment decisions, investon in TTH shippen have not factored into their investinent decisions 

potential liability for the negligent acte of a railroad over whose activities they have absolutely 

no control. Not only would diere be a transfer of risk, dmt risk would be magnified by dw fact 

that liability no longer rests with dw re^onsible actor. That Is a far greater "unfaimess" than a 

common carrier obligation diat was known to railroad investon before they made dieir 

investment decisions. 

G. A Policy Statement Would Undermine, Rather Than Advance, Eflbrts to 
Address Liability Concerns Through Private Sector Discussions. 

At the July 22nd hearing, Chaiiman Nottingham expressed a view that the Board might 

focilitate private sector discussions over the railroad TIH liability issue by Issuing the policy 

statement requested by the AAR, Apparently, the CThairman believes dut. by shifiing a portion 

of the railroads' TIH liability to shippers, diose shippen will be more motivated to change the 

stetus quo. This view is flawed in several respecte. 

Fint, by shifting liability to TIH shippen, the Board would grant dw railroads the vety 

solution diat they desire. Consequentiy, there will be nothing lefi for the railroads to negotiate. 

The Fertilizer Institute, which the Chairman commended as the only shipper or shipper group he 
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believes b taking dus matter seriously, stated dus m clear and unequivocal teims at the hearing. 

Specifically, if dw railroads are permilied to adopt indemnification requiremente in their TTH 

tarifTs, the negotiations between T R and the railroads would come to an abnipt halt, because the 

raiboads will have obteined more than TFI has offered without providing any conskieration in 

return. 

Second, the Chairman's view erroneously assumes that shippen are throwing up road 

blocks to private sector discussions. The liability issue, however, has significant economic and 

safety ramifications for TTH shippera as well as railroads. TTH shippen arc first and foremost 

concerned with the safe and secure production, transportetion, and consumption of TTH 

materials. They do not want to rush into a solution that will provide fewer incentives for railroad 

investmente in safety-rebted infrastructure, such as signaling dark temtoty and positive train 

conlrol. Nor do they desire solutions (hat could encourage die use of trucks over rail. In 

addition, TTH shippen warn assurances that, if railroads are relieved ofthe TTH liability risk that 

they claim is not justified by any rate level, there will be an appropriate reduction in 

skyrocketing rates for TTH transportation. To date, however, the railroads have not oflered 

acceptable assurances to address these safety and economic concems. 

Third, the TIH shippmg conununity is vrorkmg in many different ways to reduce the risk 

of TTH transportation by rail, so that special liability measures that could compromise safely are 

not needed. TIH shippera have established paruerabips widi railroads and tank car 

manufacturera to enhance the structural integrity of tank cara in die event of an accident. They 

have supported proposed rules to minimize the human factor component that has been the cause 

of some ofthe largest TIH releases. Some TIH shippen also have voluntarily laken steps to 

reduce the route-miles traveled by TIH materials. AU American Chemistty Council memben 
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participate in Responsible Care* and TRANSCAER* is a cooperative program between shippen 

and railroads to improve safety and to enhance awareness and emergency preparedness in local 

communities along TTH routes. By addressii^ both the potential for an accidental release and 

the magnitude of any release that might occur, these measures reduce the overall risk of 

transporting TIH materials, and thus the liability exposure ofthe reil industty to such risks. 

H. "Changing Shipper Behavior" on Safety Matters Is Not the Proper Risle of 
the Board, Especblly Becaosc the Matter Is Being Handled By DOT 
Through Its Section 333 Conference 

The Federal Government is addressing rail safety and security with respect to the 

shipment of ITH and other hazardous materbis, so separate action by the Board is neither 

necessaty nor advisable. 

Apart from DOT's TTH rail safety ralemaking on rail operations and tank car design,'** 

there is an ongoing proceeding to cxpfore possible ways to reduce dw risk of shipping TIH 

materials - specifically chlorine and anhydrous ammonia, which togedwr account for more than 

80 percem of TTH tank car shipmente. Those proceedings were initiated by DOT under Section 

333 of 49 U.S. Code, at the joint request of the Association of American Railroads and the 

American Chembtry Council. Section 333 authorizes the Secretaty of Transportation to conduct 

such proceedings, known as "conferences," in a manner that provides immuiuiy fiom action 

"under the antitrust laws of dw United Stetes for any discussion at the conference and for any 

agreemente reached at the conference, that are entered into widi the apipray/tIL ofthe Secretaty to 

achieve or detennine a plan of action to caity out the unification or coordination project. "''̂  

44 Hazardous Matenals: Improving the Saftty ofRailroad Tank Car Thuisportstion of Haoidous Matenals, Docket 
No. FRA-2006-25169, 73 Fed. Reg 17S18 (April 1,2008) See also Petitions for Intenm Standards for Rail Tank 
Cars Used lo Transport Toxic-by^lnhalation Hazard Materiab, Docket No PHMSA-2008-0182.73 Fed. Reg 42765 
(July 23,2008) 

« 49 U.S. Code §333(dX2) 
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The conference has considered strategies for reducing the ton-miles of such producte 

that are shipped, including by re-routing such shipmente among radroads and die "swapping" of 

customera among competing TTH producera. Conferences were convened with specific focus on 

chlonne and anhydrous ainmonia (with shippen represented, respectively, by The Chlorine 

Institute and The Fertilizer Institute). In addition to FRA, to which die Secretaty has delegated 

implementation of Section 333, other agencies - including the Board - have also participated 

While the views of the participating antitrust regubtoty agencies precluded multilateral 

discussion of customer swaps among TTH producen,*' participating shippen have been 

encouraged to implement swaps on an individually negotiated bilateral basis where possible. 

Finally, the Board has jurisdiction to regulate only cairien and the economic aspecu of 

transportation, not shippen. 

I. The Alleged Ability of Shippers to Assume the Coste of Indemnification and 
Damages Is Irrelevant to the Lawfulness or Propriety of AAR's Request. 

Some have suggested that, because certain companies that ship TTH matenai are of 

substantial size, they are in a financial position to, as AAR has proposed, "indemnify and hold 

haimtess the railroad against liability arising from the release of such material" There b simply 

no valid basis for that suggestion. The relative size of a shipper and a cairier are not relevant 

Indeed, the rail industty's proposed policy statement would qiply to ali TIH shippen, widi no 

exclusion for those that happen to be of a smaller financial size dian a particular railroad. 

Tort liability relates to fault, not to size. As addressed elsewhere in these supplemental 

comments, the American legal system is based on sound pnnciples. To shift liability in an 

4^ Tbe Department of Justice and Federal Trade Commission represenlalives participating in the Sec 333 
conference determined that, as ihe statutory purpose of Sec 333 involved coordination of rail transportation, shlppcr 
discussions were not covered by the antitrust protection afforded by ihe section 
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arbitraty fashion onto die party that is perceived to have the "deqwr pockete" would be counter 

to those fondanwnial legal principles and would embrace a flawed approach to public policy. 

IV. THE BOARD SHOULD NOT REVISE ITS SMALL RATE CASE RULES TO 
ACCOUNT FOR ALLEGEDLY "UNIQUE COSTS" OF TRANSPORTING TIH 
MATERIALS. 

The AAR alleges that railroads bear a multitude of unique costs associated wtdi TIH 

materials dut dwy are precluded fiom recovering in STB rate proceedings. But, die AAR and 

individual railroads have offered only generalized assotions that they incur additional coste for 

various types of activities, widiout making any attempt to quantify tiiose caste. Furthermore, the 

Sliipper Parties do not believe there is any need to modify the small rate case procedures to 

account for TIH handlmg coste because the current procedures already are capable of doing so. 

AAR refen generally to cunent and proposed DOT regulations as examples of special 

TTH handling coste dial have been or soon may be imposed upon railroads. The AAR's examples 

are DOT requiremente ftxt security plans and route assessments, proposed speed limite, chain-of-

custody requiremente, and various security measures in High Threat Urban Areas. However, not 

a single railroad has attempted to quantify the cost of any of these requiremems, decile 

representations that some of these measures already have been taken. In addition, railroads have 

shifted some of dwse coste to sluppen (e g requiring shippers to construct sufficient storage 

tracks In secured areas for TTH tank cara), and thus are not in fact incurring all those expenses. 

The vagaries of coste, such as speed lunite. also are not unique to TIH materials. The 

AAR asserte diat speed limite slow other trains on a rail line, which iiwreases capital and 

operating coste across die rail network. But evety form of traffic imposes similar coste on the 

rail ndwork For example, heavier trains may travel at slower speeds ihat could impact other 

traffic on the rail network. Convenely, lighter intermodal trains consume more capacity than 

other trains because of their need to travel at higher speeds and to accommodate railroad traffic 
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{vioritization. Speed lunite also may not impose additional costs unless a rail lme aheady b at 

capacity. 

To dw extent dial dwre are additional coste associated widi TTH traffic that can be 

identified and assigned to specific movements, die small rate case procedures account for such 

coste in two ways. First, those costs wiU be refiected in the rates ofthe comparable traffic group. 

Because the small rate case procedures focus upon R/VC ratios ie.g die relationship of revenue 

to variable coste), not rates, the R/VC ratios of dw comparable TIH traffic group already include 

revenue that the railroads presumably belwve are needed to cover dw costs of TIH 

transportation No movement-specific adjustments to URCS are necessaty, since any 

understatement or overstatement of TIH coste in URCS will be reflected in bodi the issue trafiic 

and the comparison group R/VC ratios. 

Second, to the extent a railroad can prove that specific TTH handling coste are not 

captured in the comparison group R/VC ratios, the Board peimite parties to mtroduce such coste 

as "other relevant factors" Thus, conttaty to AAR's claimb, the small rate case lules pennit 

nulroads to include any unique coste of TTH materials transportation in the rates of TIH shippers. 

Finally, movement-specific URCS adjustmente for just TIH trafiic would grant railroads 

a monetaty windfall. URCS reflecte system-average coste. If movenwnt-specific adjustmente 

arc made to reflect allegedly above syston average costs for TIH trafiic, then the coste of sonw 

other trafiic must be reduced by a corresponding amoimt. If that does not occur, railroads will 

over-recover their total coste. In addition, because nol all TTH coste would be above system 

average, there would need to be corresponding off-sets for those lower cost categories. 

The fact is that die railroads have nol attempted to quantify the allegedly unique and 

higher coste of handling TIH traffic; they have net demonstrated that such coste are inadequately 
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accounted for in dw small rate case imicedures; and dwy have not shown the amount of any 

alleged distortimi caused by the small ease procedures. 

V. CONCLUSION ' 

The Board is respectfully requested to consider the above views in this proceeding. 
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SK Snavely King Majoros O'Connor ft Lee. Inc 

Economic aod Msnagemeat Consultants AHVM 20.20011 

My name is Tom O'Connor. I am Vice President of Snavely King Majoios OConnur ft 
Lee Inc 1 am the same 1 om O'Connor who submitted a tepon m this proceeding in July 
2008 on behalf of the Chlonne Institute A summaty of my expenenoe and quidificaiions 
was included in diat report. 

As requested by Counsel, Snavely King has reviewed the descnplions of insurance cost 
increases fded by die Norfolk Southern Railway ("NS") in ite August IS, 2008 letter to 
the Surface Transportation Board CSTB" or ''Board") in Ex Parte 667 (Sub-No.Il, 
Common Carrier Obligations of Railroads - Transportation of Hazardous Materials' 

In NS's letter to the commissionen, NS stetes die fbllowing. 

Firs;, NS was asked to provide the peicenuige increase in its unurance 
edits since 2001 Since 2001, the amount NS has paid for \nsurante has 
increased 248% The largest increases year owr year were m 2002, 
following the attacks ofSqiiember II, 2001, and thu acadent in Minot, 
North Dakota, and in 2005 and 2006, fulloHms the Gruniteville. South 
Carolina accideni. 

Our analysis of NS s R-1 data for die time penod shows different results From 2001 -
2007 SK calculates Qie percentage increase m NS's reported Totel Casualties and 
Insurance to be 24%. 

SMceo 

ueene 

MMCOe 

t lGBOV 

tSbOOO 

' See NS leitertn STB ('omnufstoncis daled August 15,200S 

M11 U** St N.W. • Suite 300 Washington, DC 20005 • 202 371-9149 

http://Sub-No.Il
file:///nsurante
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Economic aud Management Consuhnnls AuguM 30.2008 

NS's largest Other Casualties and Insurance account. Tram Operations. Casualties and 
Insurance costs, saw a 20% increase fiom 2001 to 2007. Anodier significant dollar 
account which saw a large increase between 2001 and 2007 was Repair and Maintenance, 
Casuidties ft Insurance - running, whidi increased 52%. Both of these uicreases are well 
below the 248 percent increase in "the amount NS has paid for insurance' 

In ite letter to die STB, NS did nut dispute Snavely King's analysis submitted on behalf 
of the Chlonne Institute Instead NS merely stated "the amount NS has paid for 
insurance ha» locrea&ed'' 

The percentage increase in the data NS reported m its 2001 through 2007 R-I reports to 
the STB difleis fiom the percentage increase in the "amount NS paid for insurance" 
stated in the NS August 15,2008 letter. 

1111 14"* St N W • Swie 300 Wasltinglon, DC 20005 • 202 371 -9149 
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VERIFICATION 

1. Tom O'CoiuuM', declare diat the foregoing stetement is true and conrect and was 
prepaied by me or at my direction Further, I ceniiy that 1 am qualified and authonzed to 
iile this statement 

Executed on August 20,2008 

Tom O'Connor 

Subscribed and swom to before me this 20th day of August 2008 in the Distnct of 
Columbia. 

Notaty Pubhc 

My Commission expires: 'Y^flAdL / V . S L Q I I 
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July 15. 2008 

Via E-Filinq 

The Honorable Anne Quinlan 
Acting Secretary 
Surface Transportation Board 
395 E Street, SW 
Washington, D.C. 20024 

Re: Ex Parte No. 677 (Sub-No. 1) Common Carrier Obligation of 
Railroads - Transportation of Hazardous iVIaterfals 
(Corrected UP Written Testimony) 

Dear Secretary Quinian: 

This refers to Union Pacific Raiiroad Company's Written Testimony filed July 10, 
2008 in the above proceeding. 

We have discovered that some wording was inadvertently omitted from the first 
bullet point on p. 16. The ftrsl sentence should read as follows: 

"UP crews handling TIH cars now must perform or soon will be required to 
perform a series of tasks that previously were not required." (additional language 
italicized) 

Rather than submitting a corrected page, we are submitting with this letter a 
corrected copy of the entire submission, which should be substituted for the original. We 
have also tal<en this opportunity to make made some other minor, non-substantive 
corrections to the document (primarily formatting and punctuation). 

Very tmly yours, 

Robert T. Opal ' 

Att: 
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BEFORE THE 
SURFACE TRANSPORTATION BOARO 

EX PARTE NO. 677 (SUB-NO. 1) 

COMMON CARRIER OBLIGATION OF RAILROADS - TRANSPORTATION OF 
HAZARDOUS MATERIALS 

WRITTEN TESTIMONY 
OF 

UNION PACIFIC RAILROAD COMPANY 

INTRODUCTION 

My name is Diane Duren. I am the Vice President & General Manager -

Chemicals for Union Pacific Raiiroad. I am responsible for the marketing, sales 

and customer relationship management activities for the Chemicals Business 

Group at Union Pacific Railroad. Chemical products include plastics, fertilizers, 

soda ash, LPG and petroleum products, as well as various liquid and dry 

chemicals. Most Hazardous Materials and all TIH commodities fall within the 

jurisdiction of the Chemicals Business Group. The Chemicals Group represents 

over $2 billion in annual revenue and approximately 900,000 carloads. 

I began my career with Union Pacific Railroad in 1985 and have held a 

variety of positions in Finance and Marketing and Sales. In 1995,1 was named 

Director of Sales for UP's Food Group; in 1997, Director of Logistics for 

Agricultural Products. In 2000,1 became Vice President & General Manager -

Agricultural Products, and performed in that role until appointment to my current 



position, I earned a Bachelor's degree in Business Adminislration with a major in 

Accounting from Creighton University in 1981. 

My experience in both Finance and Marketing and Sales at Union Pacific 

has provided me with a unique perspective on Union Pacific's role and 

responsibilities as a participant in the TIH supply chain. The multiple issues 

Involved in the production, transportation, consumption and end-use of TIH are of 

critical importance to our nation's economy, the communities through which 

these commodities travel, the producers and users of TIH, the transportation 

industry at large and Union Pacific. As I will explain, the safe and efficient 

handling of TIH throughout the supply chain is one of our highest priorities, but so 

also is fairly apportioning and balancing the burdens of risk and liability across 

this supply chain. Union Pacific believes that all participants in the TIH supply 

chain must bear responsibility for risk and liability for surface transportatk>n of 

TIH; and further, that railroads should not be disproportionately burdened with 

the lion's share of that risk. We accept our obligation as a common carrier to 

transport TIH in the absence of safer, more logical alternatives, but we should not 

be forced to accept the full burden of risk and liability exposure associated with 

TIH transportation 

I. 

SUMMARY OF UNION PACIFIC'S POSITION ON COMMON CARRIER 
OBLIGATION OF RAILROADS TO TRANSPORT TIH 

Union Pacific loins in supporting the AAR's comments. I will not address 

or repeat all the points made in the AAR comments but instead will focus on 



Union Pacific's views ofthe TIH supply chain and the roles that the participants in 

that chain play. 

To put my testimony into proper perspective, Union Pacific ranks ihe 

transportation of TIH chemicals as its most serious corporate risk. A TIH incident 

in the wrong place under the worst conditions, could bankrupt the company to 

say nothing of its effects on the public. With that in mind, my testimony wilt detail 

the follovi/ing key points that are fundamental to our positions on TIH and the 

processes we employ (and are enhancing) to handle TIH as safely as possible 

and to minimize the risk and liability exposure we and the public face in 

transporting these commodities: 

• An Important set of solutions to TIH risk challenges are safer chemicals, 
product substitutions, improved tank cars, and actions external to railroads 
(use of pipelines and production of TIH commodities at the site of 
consumption), all of which would reduce the need for surface 
transportation of TIH, and the risks associated with this transportation. 

• Product "Swaps" among producers could reduce TIH surface 
transportation by allowing TIH users to be supplied from the nearest 
productbn facility, but we cannot make them happen, and the Department 
of Justice will not apparently allow chemical companies to arrange Ihem. 

• Union Pacific and other railroads have taken, and continue to take, 
extensive actions to enhance TIH safety and security, including heavy 
investments in track and safety equipment. I will amplify what we have 
done to date, and our plan going forward. 

We communicate extensively with our customers about all facets of TIH 
transportation safety, process improvement, risk management and liability 
exposure and reduction. 

We collaborate with customers and other supply chain participants on 
safety process, Infrastructure and equipment improvements. 



• We are committed to changing behaviors - ours and that of our customers 
- in the name of improved safety and efficiency for the handling of TIH. 

The government requires UP and other railroads to transport TIH 

chemicals. Even though we prefer not to carry TIH commodities, this 

government policy makes sense, in the absence of safer alternatives. Rail is the 

safest mode of surface transportation for these commodilies -16 times safer --

than truck transportation. Because we are the safest mode of surface 

transportation for TIH bulk shipments, public policy makes us the mode of choice 

as long as TIH surface transportation is unavoidable. UP has an outstanding 

record in handling TIH. We invert heavily in time and money to improve TIH 

transportation safety and will continue to do so. 

As context: 

• In 2007, Union Pacific handled 533.765 hazardous materials loads and 
31,622 TIH loads. Overall, UP handled 10 million carloads of total 
business. 

• Of the 31,622 TIH loads. Chlorine and Anhydrous Ammonia combined 
for slightly more than 23,000 loads. 

• 100% of the TIH loads were delivered without incident attributable to 
rail handling. UP did, however, experience six shipper caused 
releases of TIH, two of which occurred in High Density Population 
Areas \HDPA'S) . 

II. 
PUBLIC POLICY SHOULD ENCOURAGE ALTERNATIVES TO SURFACE 

TRANSPORTATION OF TIH 

A. Product Substitution And On-Site Production 

TIH products are currently used for agriculture, water treatment, and in the 

' This IS the new [erm foi "High TItreat IJrbnn Areas" or HTUA's 



manufacturing process for thousands of products. Although some TIH transport 

is presentiy unavoidable, the marketplace demonstrates that product substitution 

and on-site production - for some TIH commodities in certain markets and 

applications -- is in fact feasible and economically viable. It is happening today, 

as several noteworthy examples show. 

The first involves the reduction, and in some cases elimination, of direct 

field application of Anhydrous Ammonia as a fertilizer. We understand that 

several fertilizer producers are reconstructing their production facilities to 

produce less hazardous forms of nitrogen (such as urea and urea ammonium 

nitrate solutions) for direct field application. We applaud these efforts as Ihey 

contribute to a safer supply chain for all participants. The movement to less 

hazardous forms of nitrogen is particularly beneficial since many receivers 

currently using Anhydrous Ammonia for direct field application are small 

businesses employing less security than a major production facility and are 

located in remote locations on the railroad network. In cases like this, moving an 

alternative to TIH provides a safer and more secure supply chain, while still 

allowing nitrogen to be delivered to support crop growth that is critical to our 

economy. 

Another example involves a shift from the historic use of Chlorine as a 

water cleansing agent in water treatment facilities to bleach, other products or 

processes as substitutes. This substitution is gaining traction, and we applaud it 

Every carload of Chlorine that is removed from surface transportation removes 

an increment of risk and liability exposure from the supply chain. 



We believe product substitution, even if limited in the near term, is a 

longer-term strategic direction that the chemicai industry should pursue 

aggressively and that public policy should support. It witl make the nation's 

chemical supply chain safer, and it will reduce the current risks in producing, 

transporting and consuming TIH. Union Pacific believes that a major reason 

product substitution does not occur today on a widespread basis and is not being 

aggressively pursued is because of cost and profit-margin motives of the 

producers. Public policies and economical incentives should be changed to 

accurately reflect risk and liability in those economic calculations. 

Other feasible long-term solutions to many of the risks related to TIH 

transportation include improving the tank cars Ihal carry the essential TIH 

shipments and co-locating production of TIH commodities near consumption. 

TIH can be, and often Is, manufactured on the sites where it is consumed. TIH 

also can be, and often is, transported by pipeline without substantial risk. 

Ultimately and ideally, all TIH chemicals, including Chlorine and Anhydrous 

Ammonia, should travel by truck or train for only as few miles as is absolutely 

necessary. 

B. Sourcing and Product Swaps 

While we are willing and committed to transport TIH v/hen alternatives are 

not practical or available, our experience in that TIH is often transported much 

longer distances over the rail network than is necessar/, This occurs because 

producers often find it in their economic interests to market and transport TIH to 

distant users, and the users find it in their economic interests to purchase the 



product from distant suppliers rather than closer ones. Union Pacific's view is 

that surface transportation of TIH should be held to the absolute minimum 

necessary. As such, public poltey - and Board policy - should encourage TIH to 

be sourced from the production facility closest to the point of consumption. 

One way this can be done is for chemical manufacturers to sell to closer 

consumers, reducing the amount of TIH surface transportation. We have worked 

with customers to support such arrangements when we learn about these 

opportunities. Only the chemical manufacturers, though, can decide where and 

how to market and move their chemical products. 

We have also tried to encourage product swaps among TIH producers. 

Under a "swap" arrangement, each manufacturer continues to make its own 

deals with end users, regardless of the distance of the users from the producer's 

manufacturing facilities. However, the product is actually supplied from the 

production facility closest to the user, regardless of the manufacturer which owns 

that facility. The convening, in 2007, ofthe FRA's Section 333 conferences, 

which were intended to help arrange swaps and eliminate unnecessary 

shipments, was a railroad industry initiative. The nation's railroads pushed 

aggressively for more than a year before government agencies agreed to 

conduct the conferences. The railroads met with the agencies to review our 

routes and look for route improvement opportunities. The chemical industry, 

however, never met with government agencies to discuss swaps, because the 

Department of Justice objected. We therefore must defer to the chemical 



manufacturers and the Department of Justice to explore the promising 

opportunities for product swaps on an industry-wide basis. 

Union Pacific's view, again, is that producers protect their respective 

customer bases and perpetuate unnecessarily long, and high risk TIH 

movements for cost and profit motives. And the railroad and the public are left to 

bear the burdens of the risk and liability exposures. 

Surprisingly to us. chemical producers continue to develop new, long 

distance TIH movements in spite of public and governmental concems within the 

last eighteen months. One new plant in particular will require a large new, long-

haul TIH movement. The site was selected because of the abundant, low-cost 

supply of other raw materials needed in the production process. There was no 

economic incentive for the producer lo factor in the TIH transportation liability 

risk, and the attendant risks to the public, because the railroad and the public are 

expected to bear the full burden of risk and liability. We are willing to serve this 

plant, and accept our obligation to do so, but are not willing to accept the full 

burden of risk and liability exposure associated with it. 

III. 
RAILROADS BEAR DISPROPORTIONATE RISKS IN 

TIH TRANSPORTATION 

For railroads, real, generally unavoidable, and possibly staggering 

economic consequences are associated with our common carrier obligation lo 

transport TIH. The risk and liability exposure that goes with transporting TIH is 

borne largely by the railroads and, lo some degree, by the communities the TIH 

10 



moves through. Very little transportation related risk is shouldered today by TIH 

producers. Yet it is the producers and their customers who effectively make the 

decisions as to where TIH will be shipped. Without responsibility for 

transportation risk and liability exposure, producers underestimate true TIH 

supply-chain costs and, without accountability or responsibility for those costs, 

have no incentive to improve efficiency and safety by working lo minimize the 

surface movements of TIH. 

As previously discussed, Union Pacific experienced six shipper-caused, 

non-accident releases of TIH in 2007, two of them occurring in HDPA's. Each 

was a loading or equipment failure incident that was fhe responsibility of the 

shipper. Fortunately, no injuries or deaths resulted, but if they had, UP would 

likely have faced significant liability for failures that we did not cause. 

In addition, we have experienced incidents where no member of the 

supply chain - not the producer, the railroad, the consumer, or the communities 

enroute - was responsible or al fault for an incident that could have been 

catastrophic. For example, in January, 2008 a train outside of Chicago was 

struck by a tornado, derailing 12 cars. One was a loaded Ethylene Oxide car. It 

landed on its side, was badly damaged, and had its steel jacket and body 

bolsters torn off. It did not teak, but a 1.5-mile evacuation was implemented. The 

point here is that UP handled a TIH car safely and according lo all rules, yet 

came close, for reasons beyond our control, to a catastrophic incident that could 

have harmed the public 
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We are not, of course, saying that railroads are never responsible for an 

accident involving a TIH release. But even where the railroad may be 

responsible for the accident, it is the presence of TIH which can transform what 

othenwise would be solely a property damage event into a catastrophy. 

Additional liability protection for handling TIH in situations such as these 

seems to be not only reasonable but intuitively just, given our common carrier 

obligation. Union Pacific feels strongly that all participants in the TIH supply 

chain should be responsible for their involvement and should share risk and 

liability exposure. Going forward, UP will institute new procedures intended to 

incent consistently safe and accident free behavior. I will elaborate further on 

this later in my testimony. 

IV. 
ACTIONS TAKEN BY UNION PACIFIC TO MAXIMIZE THE SAFE AND 

EFFICIENT HANDLING OF TIH 

As one of the world's largest transporters of hazardous materials and TIH, 

Union Pacific has always been active in creating and promoting awareness about 

safety, both internally with its emptoyees and externally in the communities and 

industries it serves. In 2007. we increased our public safety training and 

outreach programs and will coniinue this ramped-up involvement into the future. 

• In reaching oul to the communities we serve, we trained 6,055 emergency 
responders across 23 states during 2007 on hazardous material 
emergency management processes and procedures, 

• Responsible Care, a well known American Chemistry Council Safety and 
Quality initiative, is a Continual Improvement Management System to 
which UP is committed. UP was the first railroad to be certified under the 
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ACC Responsible Care program and continues to be a leader in the 
program. 

Internally, Union Pacific has a well established history of continuously 

refining and improving its safety practices. Consistent with that history and in 

response to the efforts of DHS^SA and DOT/PHMSA to improve the security 

and safety of the nation's transportation infrastructure, we have taken additional 

steps over the past twenty-four months to ensure that all hazardous materials are 

handled on our network as safely, securely, and efficiently as possible. We have 

proactively implemented operational safety and security processes and practices 

that we feel will put us in full compliance with the new DOT/PHMSA regulations 

and with the anticipated DHS/TSA regulations when they become effective Our 

intent is to comply fully with all regulations. Several examples of the many safety 

improvement initiatives that we have recently completed or currently have in 

progress are: 

• Strict adherence to a "no bill, no pull" policy. Under this policy Haz Mat 
cars are not pulled from a customer facility unless proper billing and 
shipping documentation is in our internal systems. We will not pull Haz 
Mai cars on informal instructions or documentation, such as handwritten 
switch lists from customer personnel. This assures that shipping 
documentation required by PHMSA rules is available in a form which will 
allow both railroad personnel and emergency responders to quickly 
determine a car's contents as it moves over the rail network. II has also 
reduced the number of Haz Mat cars sitting in yard awaiting billing 
instruction. Union Pacific now only moves Hazardous Material cars 
having waybills and is working with customers to facilitate this process. 

• Reduction of TIH dwell lime and substantial increases in the time that 
loaded TIH cars are under observation. 

• Daily monitoring of all TIH movements for excess transit time, with 
appropriate corrective action. 
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• Installation of a customer Inventory Management System (CIMS), 
specifically for TIH, to manage inventory levels and avoid cars sitting in 
our terminals. ^ 

• Requirement for positive hand-offs of TIH cars at points of interchange 
and with shippers and receivers. All customers that ship or receive TIH in 
a High Density Population Area (HDPA) are being contacted by a UP 
team to assess facility security and to discuss positive hand-off protocols. 

In 2005, to further heighten our internal awareness of, and attention to, the 

safest possible handling of TIH, Union Pacific implemented a TIH Transportation 

and Compliance Program. Led by a Vice President and reporting quarterly to the 

Board of Directors through the railroad's Chief Compliance Officer, this initiative's 

purpose is to recognize and manage the inherent risks associated with TIH to 

achieve and maintain safe, reliable and efficient operations. This is 

accomplished by continually evaluating, documenting and improving our TIH 

transportation processes and mapping compliance versus plan for over twenty 

safely and process improvement projects. 

To date, scores of new TIH related procedures have been implemented. 

Currently, TIH management process modifications are underway for: 

• Consist accuracy improvements 
• Hazardous material & emergency response plan revisions 
• TIH dwell time reduction and process improvement 
• Transporiatlon plan review and modification 
• Chemical facility inspections and security audits 
• Chemical facility track and derail inspection procedures 
• Positive handoff testing and deployment 
• Compliance Assurance/Audit Process 

' Sec UP"s ComineiH'; in Kx Parte No 677. Apr i l 17. 2008, pp. 17-19 for » description o f how the CIMS 
sysieni was developed and how i l operates. 
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Additionally, Union Pacific has participated for years in refining and 

developing safety procedures with federal, state and local law enforcement 

agencies and has been recognized repeatedly as a model for transportation 

safety analysis and improvement. Because the government requires us to 

transport TIH chemicals, and we regard this transportation as our top enterprise 

risk, we have taken extraordinary precautions to enhance security and safety. 

And more are under development. 

Almost immediately after the September 11, 2001 attacks, and before the 

Department of Homeland Security (DHS) and TSA were created, Union Pacific 

participated with other railroads in establishing a Railroad Security Task Force. 

A primary goal of this task force was to help ensure the safety of rail employees 

and the communities in which railroads operate. Over the next several months, 

the task force conducted a comprehensive risk analysis of the freight rail 

industry. Using intelligence community "best practices," five critical action teams 

(consisting of more than 150 experienced railroad, customer, and intelligence 

personnel) examined and prioritized railroad assets, vulnerabilities, and threats. 

Separate critical action teams covered information technology and 

communications; physical infrastructure; operational security; hazardous 

materials; and military traffic needs. 

These analyses generated the industry's Terrorism Risk Analysis and 

Security Management Plan, a comprehensive, intelligence-driven, priority-based 

blueprint of actions designed to enhance freight railroad security. The AAR 

adopted the pian in December, 2001 The rail security plan is robust and 
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dynamic and has now been in effect for more than five years. It is evaluated and 

modified as necessary on an ongoing basis, and it has substantially raised the 

baseline of railroad security. We conduct exercises and tests to verify that it 

operates effectively. Union Pacific and the other railroads took this action without 

waiting for legislation or regulators to tell them what to do. 

V. 
THE INCREMENTAL COSTS OF HANDLING TIH 

The costs associated with handling TIH in the safest manner possible, and 

in continuing to make the process. Infrastructure and equipment improvements 

are significant. And they continue to escalate. We are Initiating new 

improvement projects constantly and will continue to do so. Some of these costs 

are for improvements made solely for supporting TIH transportation and, as such, 

are well documented and can be easily quantified as TIH costs; others are still 

under development and/or analysis and are as yet not fully determined. 

Additionally, some improvements serve the rail enterprise as a whole and have 

an incremental impact on TIH, although the TIH-related cost portions of these are 

more difficult to quantify. Although we have not captured all costs, and our 

efforts continue to expand some examples ofthe costs associated with our 

commitment to be as safe as possible tn moving TIH include: 

• UP crews handling TIH cars now must perform or soon will be required to 
perform a series of tasks that previously were not required. The additional 
tasks include: verifying billing for no bill/no pull procedures; making a 
security inspection of each car; complying with positive handoff 
procedures at receipt, interchange and delivery; shoving all TIH cars to 
rest rather than allowing cars to roll to a stop; and entering additional 
information in the computer We estimate the average time to perform 
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these tasks to be one hour per car handled. A three person crew's hourly 
cost is $97.59. Applied to an annual volume of 31,622 TIH cars, the 
incremental Increase in crew costs is $3.1 million. 

• Capital investments designed for TIH accident prevention and spent on 
locomotive safety equipment and car Allure detection technology have 
totaled $34.5 Million. Assigned to an annual volume of 31,622 TIH cars, 
this equates to a capital cost of $1,091 per TIH car handled thus far. 

• More than $10 million has been spent to modernize signaling on a line 
between Shreveport and Houston because the line handles significant TIH 
volumes. 

The examples of TIH-related improvement costs cited above represent 

money spent exclusively to support TIH transportation. Were it not for TIH, these 

improvements and expenditures would not be made. Therefore, the allocation of 

these costs is appropriately applied to TIH volumes only and not to the railroad's 

overall volumes. In addition, several other capital projects have been completed 

for infrastructure, equipment and technology improvements that, while not 

exclusively dedicated to TIH movement, will contribute to the safer handling of 

TIH. While these Improvements are not exclusively dedicated to TIH 

movements, the investment made and standards of maintenance achieved in 

these cases would not have been as high had there not been TIH moving on 

these routes. These include: 

• Improvement of rail and track materials on routes Ihat carry TIH. 

• Increased maintenance on routes that carry TIH. 

• Pilot program to test Positive Tram Control on a route selected 
because of its TIH volumes. 

The Board must allow UP to recover the incremental costs of handling TIH 

traffic from the shippers and receivers of this traffic by recognizing them when 
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rate cases are brought against TIH rates. There is no public policy reason for 

requiring railroads to absorb these costs or for requiring a railroad's other 

customers to cross-subsidize them. 

VI. 
WORKING WITH OUR CUSTOMERS AND OTHER TIH SUPPLY CHAIN 

PARTICIPANTS 

I have referred repeatedly in my testimony to the TIH supply chain. It 

includes chemical producers, shippers, receivers, transportation carriers, 

equipment manufacturers and any other people (groups or individuals) involved 

in the production, consumption, purchasing, selling or transportation of TIH. 

Many members of the TIH supply chain are our customers; others are partners in 

some form or another and still others are competitors. 

Over the past several years, all members of the TIH supply chain have, of 

course, been focused on their own individual interests as the world of TIH around 

them was changing. UP realized shortly after 9/11/01 that communicatton and 

collaboration with some key members of the supply chain - particularly 

customers and partners - would be critical to our successes going fon/vard. 

Since, we have worked hard to strengthen relationships and encourage dialogue. 

A continuum has evolved that integrates our internal activities regarding TIH with 

those of our customers and partners: 

• We communicate to create awareness. 

• We collaborate with customers and other stakeholders to create new and 
safer technologies and processes. 

• We continually improve our intemal processes and procedures which drive 
customer behavior changes 
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• We institutionalize change and then seek further improvement. 

A. Communication and Awareness 

We communicate extensively with our customers about ait facets of TIH 

transportation safety, process improvement, risk management and liability 

exposure and reduction. Frank and honest exchanges are most important. 

Differences of opinion and view can often lead to creative solutions. But open 

and regular communication is most important 

We regularly brief customers and other members of the supply chain on 

developments within our company and industry that we feel will have impact on 

what we do together. Letters to customers containing TIH related information 

and "what to expect" updates go out regulariy. 

We also engage aggressively in direct communication with our TIH 

shippers and receivers - the customers. Every one of our customers is assigned 

an individual Union Pacific Marketing & Sales representative; that person meets 

regularly with the customer and arranges additional contacts within our company 

as needed, with whomever is needed. We also arrange customer forums and 

discussions where common issues and concerns can be vetted and addressed. 

We conduct these on an as-needed basis, and the feedback is positive. We host 

an Annual Safety Conference that is always well attended; last year, an entire 

section of the agenda focused on TIH, and a guest speaker from TSA 

participated on a TIH Awareness Panel. 
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We meet whenever necessary, or invited, with industry groups. We have 

found it productive to meet with industry groups to exchange views on a variety 

of topics and issues. 

We have been wilting, at the industry level, to exchange proposals with 

ACC for many months. The ACC's leadership has tokJ us several times that 

they will deliver, in return, a proposal within as little as a few days, but they have 

never delivered. We do not see eye to eye wilh ACC on the several policy 

issues, but seek to keep channels open and dialogues alive. 

We have a progressive and constructive dialogue ongoing with TFI (The 

Feriilizer Institute) concerning insurance coverage and liability caps. These 

issues are of prime importance to the railroads and the fertilizer industry. There 

is value in these discussions and hope that significant progress may l>e 

achieved. 

While we hope to reach a mutually beneficial outcome to our negotiations 

with TFI, we believe a broader, more comprehensive solution that addresses all 

TIH commodities is necessary. 

B. Collaboration 

We have had significant success in recent years collaborating with 

customers and other partners within the industry on a variety of process, 

equipment and infrastructure issues. Some examples: 

• Dow Memorandum of Cooperation: Dow Chemical and UP agreed to a 
Memorandum of Cooperation that establishes goals to enhance chemical 
transportation safety and security, ensure the long-term viability of both 
the railroad and chemical industries, and direct personnel from each 
organization to work together in a cooperative partnership to achieve 
critical goals. 
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• Tank Car of the Future: Union Tank Car Co., Dow, FRA and UP 
collaborated on a design for the "next generation tank car." By 2017, the 
goal is to develop and implement a new rail tank car design for the 
transportation of highly hazardous chemicals, achieving a 5 to10 fold 
improvement in safety and security performance over existing fleets. 

• AAR Tank Car Committee: Union Pacific took the lead in encouraging the 
AAR's Tank Car Committee to evaluate new tank car designs. Several 
hundred of the new tank cars are now in service. Additional investment is 
on hold pending action on FRA's proposed tank car standard and 
uncertainty about whether the new cars will be grandfathered. Experts 
estimate that the new cars reduce risks ofa release by approximately 
65%. 

• Transcaer Training on TIH Routes: In cooperation with community leaders 
across our system, in 2007 we trained 6.055 emergency responders in 23 
states on hazardous material emergency management processes. 

• Site Surveys: In 2007 and 2008, UP Operating, Customer Service, 
Marketing and Security personnel have made over 75 site visits to 
customer facilities receiving TIH in HDPA's to ensure that safety practices 
and protocols are in place and effective. 

C. internal Operating Practice Improvements Drive Customer Behavior 
Changes 

Over the past several years, UP has made multiple operating practice 

changes that have significantly improved the safety of TIH handling and 

management. Many of these changes have required customers to change their 

own practices. Railroad crews and managers, as well as our customers, are 

united in believing that these changes have improved safety and reduced the risk 

of handling TIH. These changes include. 

• No Bill/No Pull: If a car coming out of a Hazardous Material producing 
facility does not have proper railroad billing, UP crews wiil not take the car. 

• CIMS for TIH: A Car Inventory Management System, built specifically for 
TIH loads, monitors inbound TIH cars and capacity for cars at the 
receiving tocation. It allows a customer to manage their inbound flow of 
TIH cars. 
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• Dwell Time Reductions - Cars Accepted on Arrival: Consistent with TSA's 
policy Ihat railroads reduce dwell times for TIH cars, TIH cars must be 
accepted at the receiving location as soon as the railroad can deliver it. 
The railroad's intent is not to hold TIH cars. 

• Positive Hand-offs: When custody of TIH cars is transferred between 
railroads or between the railroad and a customer, the exchange must be 
monitored. 

• In-terminal TIH Car Handling Improvements: Cars are switched more 
carefully and safeguards that prohibit TIH cars from rolling free are in 
place 

• Heightened Crew Awareness: We have increased the frequency of TIH 
rules, training and testing. 

D. Institutionalizing Behavior Change - Customer Responsibilities 

Having successfully implemented the operating practice changes detailed 

above, and discussed them with our customers so that there is full understanding 

about not only the reason for the changes, but also how they work, we plan 

additional steps to strengthen them. In keeping with our focus on the efficient 

handling of Hazardous Materials and TIH, and the safety of our employees, 

customers and the communities we serve and operate through, Union Pacific 

plans to implement six new Hazardous Material Policies and Procedures, with a 

particular focus on TIH commodities. 

Over the near term, we will institute four new policies and procedures. 

These are intended to promote and ensure safe practices. Our customers are 

familiar with these practices. There will be charges associated with failure to 

comply. The initiatives are: 

• Compliance with DOT Regulations (DOT Exceptions) - Covers customer 
responsibility DOT Exceptions discovered by UP, Federal or state 
inspectors. 
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• Safe Securement of Tankcars - Covers customer responsibility non-
accidental release (NARS) occurring while a car is in UP's possession or 
on UP's property. 

• No Bill/No Pull - Covers tendering of cars to UP from a hazardous 
material producing facility without proper railroad billing. 

• Spot on Arrival - Covers a receiving location unable to accept a TIH car 
when the car is first available for delivery and UP must then hold the car. 

Over a more extended term, we plan to institute two new policies and 

procedures. These also are intended to promote and ensure safe practices. 

Again, our customers are familiar with these practices, and there will be charges 

associated with failure to comply. The initiatives are: 

• Tank Car Design - Will cover shipments of TIH shipped in pre-1989 non-
normalized steel tank cars. 

• Master Track Agreements - Will cover TIH shipments moving to, from or 
through a UP served industrial facility not covered by a UP Master Track 
or Industrial Track Agreement. 

The purpose of the above measures is to provide customers with 

economic incentives for safer behavior. They are not revenue enhancement 

measures. Our objective is to change customer behavior so that the charges do 

not need to be imposed. We hope we will never have to charge a customer for 

failure to comply. 

23 



VII 
CONCLUSION 

Union Pacific is not asking to be relieved of its common carrier obligation 

to transport TIH. We recognize that, where TIH must move by surface 

transportation, railroads are the safest way to handle it. Accordingly, we are 

spending heavily lo move TIH safely and plan to spend more. We are doing our 

part to make the TIH supply chain as safe as possible. 

However, the current allocation of risks and incentives is unreasonable, 

both from the standpoint of the railroads and of the public. It requires railroads 

like UP to transport TIH regardless of the risk and liability exposure this service 

entails. It actually encourages unnecessary shipment of these highty dangerous 

materials by allowing shippers and receivers to shift the risk of their distribution 

decisions to the railroads. The Board's ratemaking methods also encourage 

unnecessary TIH transportation by preventing railroads from recovering their 

unusual costs. This is not sound public policy. 

Accordingly, Union Pacific respectfully requests that: 

• The Board issue a general policy statement recognizing that a railroad 
may, consistent wilh its common carrier obligation under 49 U.S.C.§ 11101 
and its obligation to establish reasonable practices under § 10702, require 
that a TIH shipper provide the raiiroad with an indemnity covering liability 
from a reiease of the materials, above reasonable railroad liability as 
proposed in the separately filed comments of the Association of American 
Railroads. This would not only give railroads some protection against the 
enormous liability they face from fhe carriage of these highly dangerous 
materials, but place incentives on shippers and receivers of these materials 
to minimize use of surface transportation whenever possible; 

• The Board allow railroads to reflect in their rates for TIH the incremental 
costs they incur in handling this traffic. This means that, in rate cases 
involving TIH, the Board would allow the use of adjusted costs that properly 
reflect the costs of TIH transportation; and 
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The Boand encourage Ihe exploration of legislative and policy solutions to 
address the liability issues in TIH transport and also to create incentives to 
eliminate the transport of TIH over the long term, through measures such 
as product substitution and on-site manufacture of these commodities. 

Respectfully submitted, 

Diane Duren 
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compiy with federal, state, and local law, 
will be accepted for transportation. 

-Firearms (including handguns) and 
firearm parts are not accepted for shipment 
internationally. 

For more information, access 
www.ups.com/content/us/en/resources/ship 
/packaqinq/guidelines/firearms.html or 
contact UPS. 

3.7 Food Transport; 
Assumption of Legal Responsibility 

Shipments containing "food," as defined in 
section 201(f) ofthe Federal Food, Drug, 
and Cosmetic Act, will be accepted for 
transportation only according to the 
following terms and conditions. Shipper 
assumes all responsibility with respect to 
establishing and maintaining all records 
required under 21 C.F.R. Part 1 Subpart J 
§§ 1.326-1.363. In so doing, shipper 
assumes the legal responsibility under 21 
C.F.R. § 1.363 for establishing and 
maintaining records that would othenA/ise 
be required to be maintained by UPS. 
Shipper agrees its records will comply with 
21 C.F.R. § 1.352 and shall identify the 
immediate recipient ofthe transported food; 
the origin and destination points of 
shipment; the date the shipment is received 
and the date released; the number of 
packages shipped; a description of the 
freight describing the type of food received 
and released; and the route of movement. 
Shipper agrees expressly to make all 
records required by 21 C.F.R. § 1.352 
available to FDA as required by 21 C.F.R. 
§ 1.361. Shipper commits, and recognizes 
that it has the responsibility, to ensure that 
all such records are maintained consistent 
with the record retention requirements 
provided in 21 C.F.R. § 1.360 and the 
record availability requirements provided in 
21 C.F.R. § 1.363. Shipper agrees that 
within 45 days of the date of shipment, 
Shipper will obtain or request from UPS 
any information needed from UPS to satisfy 
Shipper's responsibility to establish and 
maintain records. Shipper recognizes that 
the foregoing obligations with respect to 
establishing and maintaining records 

cannot be terminated. Shipper expressly 
agrees to immediately assume 
responsibility to establish and maintain 
records as provided in this paragraph, 
regardless of any FDA-designated 
compliance date for any provision of 21 
C.F.R. Parti Subpart J. 

3.8 
Service 

Hazardous Materials 

Hazardous Materials, defined as those 
materials regulated under Title 49 of the 
Code of Federal Regulations (49 C.F.R.) 
(excluding Limited Quantity/Other 
Regulated Materials (ORM-D) Ground 
shipments, as referenced below), and 
Dangerous Goods, defined as those 
materials regulated by the International 
Civil Aviation Organization (ICAO) and 
published in the Intemational Air Transport 
Association (lATA) Dangerous Goods 
Regulations (collectively referred to as 
"Hazardous Materials," or "Dangerous 
Goods," or "Intemational Dangerous 
Goods"), are accepted for transportation 
only as a contractual service and in 
accordance with the UPS Guide for 
Shipping Ground and Air Hazardous 
Materials, or the UPS Guide for Shipping 
International Dangerous Goods. To 
receive Hazardous Materials or Dangerous 
Goods service, the shipper must sign and 
agree to the provisions set fbrth in an 
approved UPS agreement relating 
specifically to the transportation of 
Hazardous Materials, Dangerous Goods, or 
Intemational Dangerous Goods 
("Hazardous Materials Agreement'). 
Contact UPS for specific information, 
including a list of "Common Items That May 
Be Classified as Hazardous Materials." 

An additional charge will be assessed for 
each Hazardous Materials shipment. UPS 
may also assess an additional surcharge 
for packages containing certain types of 
Hazardous Material. Applicable 
surcharges are described at ups.com. 

It is the shipper's responsibility to 
determine If a package contains a 
Hazardous Material and to properiy 
classify, label, mark, and package it in 

http://www.ups.com/content/us/en/resources/ship
http://ups.com


accordance with applicable governmental 
regulations. When required, the shipper is 
responsible for ensuring that all of its 
employees involved in the preparation of 
Hazardous Materials for transport are 
properiy trained, tested, and certified in 
accordance with 49 C.F.R. Part 172.700 
through 172.704, or with lATA (Section 1.5) 
and for ensuring that a program exists for 
the retraining, testing, and certification as 
required by these rules. 

All packaging used by the shipper for the 
transportation of Hazardous Materials, 
when required by regulation, must pass UN 
performance testing in accordance with 49 
C.F.R. Part 178.602 through 178.609 or 
lATA (Section 6.0). 

The shipper must use a software system, 
such as the most current version of 
WoridShip® that is acceptable to UPS for 
the preparation of documents for shipping 
Hazardous Materials, or an alternative 
method determined by UPS in its 
reasonable discretion to perform the same 
functions. UPS will provide shippers, upon 
request, a list of vendors who provide 
acceptable software systems. 

UPS reserves the right to refuse to accept, 
to return, or to dispose of, in compliance 
with applicable laws and regulations, any 
Hazardous Material that it determines not 
to have been prepared in accordance with 
the UPS Guide for Shipping Ground and 
Air Hazardous Materials, the UPS Guide 
for Shipping Intemational Dangerous 
Goods, and all applicable governmental 
laws and regulations. The shipper agrees 
to reimburse UPS for any costs or 
expenses incurred as a result of any 
improperiy packed or prepared Hazardous 
Materials which shipper tenders to UPS. In 
addition, the shipper agrees to reimburse 
UPS for any costs or expenses incurred by 
UPS if Hazardous Materials tendered by 
the shipper are refused by the shipper 
upon return or cannot otherwise be 
delivered for any reason including, but not 
limited to, wrong delivery address or refusal 
of receiver to accept delivery. 

UPS reserves the right, in its sole 
discretion and without prior notice to the 

shipper, to dispose of any international 
shipment containing Dangerous Goods 
refused by the receiver or which for any 
other reason cannot be delivered. Shipper 
shall be responsible for all disposal fees. 

The shipper agrees to indemnify, defend, 
and hold harmless UPS, its parent 
corporation, and affiliated companies, their 
officers, directors, employees, agents, and 
their successors and assigns, from all 
claims, demands, expenses (including 
reasonable attomey's and consultants' 
fees), liabilities, causes of action, 
enforcement procedures, and suits of any 
kind or nature brought by a governmental 
agency or any other person or entity arising 
from or relating to the transportation of a 
Hazardous Materials package, from the 
shipper's breach of the Hazardous 
Materials Agreement or the Terms, or from 
the shipper's non-compliance with 
governmental laws or regulations 
applicable to the transportation of 
Hazardous Materials whether such action 
is brought by a governmental agency or 
other person or entity. Under no 
circumstances shall UPS be liable for 
special, incidental, or consequential 
damages arising from the transportation of 
a Hazardous Materials shipment. 

Pursuant to 49 C.F.R. Part 173.30, in the 
event the shipper loads any UPS vehicle, 
the shipper agrees to segregate Hazardous 
Materials in accordance with 49 C.F.R. Part 
177.848 and properiy secure Hazardous 
Materials In accordance with 49 C.F.R. Part 
177.834. 

UPS does not accept Hazardous Materials 
in any amounts that require placarding 
under 49 C.F.R. Part 172, Subpart F. The 
shipper agrees not to tender Hazardous 
Materials to UPS in any amount for a single 
vehicle that would require placarding in 
accordance with 49 C.F.R. Part 172, 
Subpart F. 

UPS reserves the right to discontinue or 
terminate service immediately with respect 
to the transportation of Hazardous 
Materials if the shipper fails to comply with 
any provisions of the Terms, or any 
applicable government regulations 



(Including Limited Quantity/ORM-D 
shipments that are tendered without the 
proper shipping documentation). If a 
shipper tenders an undeclared Hazardous 
Materials package to UPS, UPS shall not 
be liable for the package in the event of 
loss, damage, delay, or misdelivery, nor 
shall UPS be liable for any special, 
incidental, or consequential damages. 

If the shipper ships Hazardous Materials 
from more than one location, and the 
shipper fails to comply with any provisions 
of the Terms, the Hazardous Materials 
Agreement, or any governmental 
regulations, UPS may, in its sole discretion, 
terminate all of the shipper's shipment 
locations or limit such termination to those 
locations where the failure to comply 
occurred. 

Shippers are prohibited from shipping and 
UPS will not accept for transportation 
packages containing any Hazardous 
Materials requiring shipping papers 
(defined as those materials regulated under 
Title 49 of the Code of Federal 
Regulations) or Dangerous Goods 
requiring Shipper's Declaration for 
Dangerous Goods documents, when such 
packages are presented for shipment at 
UPS Customer Centers, or Third-Party 
Retailers. Hazardous Materials requiring 
shipping papers cannot be picked up via 
UPS On-Call Pickup service, or retrieved 
via any UPS Returns Service. 

Additional terms and conditions applicable 
to the shipment of Hazardous Materials are 
set forth in the UPS Guide for Shipping 
Ground and Air Hazardous Materials, and 
the UPS Guide for Shipping Intemational 
Dangerous Goods, the terms of which are 
each incorporated here by this reference 
and available at 
http://vwvw.UDS.com/content/us/en/resourc 
es/ship/hazardous 

3.9 Dry Ice 

Packages containing dry ice (carbon 
dioxide, solid) as a refrigerant, but no other 
Hazardous Materials, are accepted for 
transportation within the United States via 
UPS Ground and UPS Air Services 

(provided such packages are prepared in 
accordance with all applicable 
governmental regulations) without a 
Hazardous Materials Agreement. 
Packages containing Hazardous Materials 
that use dry ice (carbon dioxide, solid) as a 
refrigerant are accepted for transportation 
within the United States via UPS Ground 
and Air Services only as a contractual 
service. Any package containing dry ice 
wilt be considered a Perishable 
Commodity. Packages containing dry ice 
may be tendered for shipment at locations 
of The UPS Store , where such services 
are available. 

3.10 Limited Quantity/ORM-D 
Pacltages 

Limited Quantity/ORM-D packages are 
accepted for transportation without 
Hazardous Materials shipping papers 
within the 48 contiguous United States via 
UPS Ground or UPS Hundredweight 
Service® when properly classified, 
packaged, and marked. UPS Standard to 
Canada and UPS Ground (Intra-Alaska and 
Intra-Oahu) services are available for 
Limited Quantity/ORM-D shipments without 
a contract, provided the shipper has 
reviewed the required checklist and service 
restrictions with a UPS representative. 
Limited Quantity/ORM-D packages shipped 
via UPS Air Services and UPS 3 Day 
Select® within the United States and Puerto 
Rico are accepted for transportation on a 
contractual basis only. 

3.11 Hazardous Waste, 
Mercury, and Mercury-Containing 
Waste 

Packages containing hazardous waste, 
defined as a solid waste that meets any of 
the criteria of hazardous waste as 
described in 40 C.F.R. §261.3, are not 
accepted for transportation. 

UPS's acceptance for transportation of any 
elemental mercury, mercury-containing 
waste material, or used mercury-containing 
device (including, but not limited to, 
medical devices, spent or broken 
fluorescent lamps, thermostats, or 

http://vwvw.UDS.com/content/us/en/resourc
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Rules And Special Service Charges (ABF 111-AD ) 
Effective; 07/25/2011 [ Inquiry: 1/24/2012 

j l t em 973 ; Transportation of Hazardous Materials or Substances 

(Subject to Notes 1 - 3) 

ABF may accept shipments of hazardous materials or substances, as described In 
Title 49 CFR, for transportation in accordance with the transportation requirements 
of the U.S. Department of Transportation, subject to the following provisions: 

1. Shipments of hazardous materials or substances will be subject to the following 
requirements: 

A. Shipments of hazardous materials or substances which are delayed at any 
time due to restrictions imposed by any shipper, consignee or regulatory 
agency will be subject to a delay-in-transit charge of 200% of the storage 
charges published in Item 910 of this tariff. Such charges wili begin at the time 
the shipment is delayed and continue until such time as transportation can be 
resumed or the shipment delivered to the consignee. Charges also apply on 
shipments delayed, by refusal or otherwise, at destination by consignee and 
begin upon Notice of Arrival (Item 345 of this tariff) to consignee. 

B. The accrued charges wili be collected from the party responsible for the 
delay or if delayed by a regulatory agency, charges will be collected from the 
shipper or party requesting movement of the shipment. 

The carrier shall maintain a record of ail such shipment and vehicle delays, including 
the arrival and departure times at points where delays occur and name of party 
responsible for such delays. 

2. If required by federal, state or local regulations, ABF witl prepare designated route 
plans which will set forth the routes to be utilized in transporting shipment of 
hazardous materials or substances from the initial origins to the final destinations. 
The designated route will be the shortest practical route over the highways approved 
by the appropriate state or local agency for the transportation of hazardous 
materials or substances and any interstate highway not disapproved by a state or 
local agency with enforcement authority. If the total distance from the initial origin 
to the final destination via the designated route of movement exceeds 115% of the 
shortest mileage from initial origin to final destination, the distance in excess of 
115% will be charged for at the rate of $9.13 per mile per vehicle. All mileages shall 
be computed by use of Household Goods Carrier's Bureau, Agent, Mileage Guide 
(HGB 100 Series). 

3. When special permits authorizing the transportation of specific shipments of 
hazardous materials or substances are required by federal, state or local regulations, 
the purchase costs of such permits will be paid by ABF and collected as follows: 

A. The purchase costs of such permits, plus a service charge of $31.15 per 
permit, per state In which a permit is procured, shall be collected from the 
shipper or party requesting movement of the shipment. 

B. Except for the service charge for each permit required, evidence of payment 

http://www.abfs.com/resource/ABFl 1 l/Iicms/itcm973.asp 1/24/2012 
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of all permit charges shall be furnished to the shipper or party requesting 
movement of the shipment upon request. 

4. Any notation on the bill of lading which in any way limits or denies ABF access to 
the vehicle in which the shipment is loaded shall be deemed by ABF to require 
Exclusive Use of Vehicle services In accordance with the provisions of Item 
525 herein. 

5. Shipments containing IHazardous Materials, as described in Title 49 CFR, will be 
subject to an additional charge of $29.40 per shipment per trailer In addition to all 

I other applicable charges. 

] Any fines, costs and/or penalties which are imposed on ABF as a result of the 
Shipper's failure to meet D.O.T. requirements will be charged back to the Shipper 
who shall reimburse ABF for losses Incurred. 

Note 1 - Nothing in this rule shall obligate carrier to transport shipments beyond the 
scope of their operating certificates or in violation of any law, regulation or 
ordinance. 

Note 2 - Provisions of this Item do not apply on "HAZARDOUS WASTE(S) and/or 
WASTE MATERIAL" due to absence of carrier permit to transport such commodities. 

Note 3 - Shipments containing hazardous materials or substances will not be 
accepted under ABF TimeKeeper® unless the Customer or third party payor provides 
full disclosure and prearranges with ABF. Complete disclosure of the commodity 
being shipped must be made during the quotation process and the proper 
description must be Included on the original bill of lading at time of tender to carrier. 

If ABF inadvertently accepts a shipment under the TimeKeeper program that fails to 
; meet the above conditions, the TimeKeeper program including the service guarantee 
I therein, shall be null and void. Further, any and all liability for damages resulting 

from the hazardous material shall be borne by the Customer. 

I ABF 111-AD, Item 973 

\-/i^-;grevloCii5'itemv^j'} Transportation Tax, Intrastate Shipments (Item 975) 

'i:CNejit":itern",;^r?-'| Waterborne Traffic (Kem 988) 
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MATSON LOGISTICS, INC. 
CUSTOMER SERVICES AGREEMENT 

If Matson Logistics, Inc. ("Matson Logistics*) and customer ('Customer") have not signed and executed a separate agreement 
pertaining to the services provided by Matson Logistics, the services described herein and in the Matson Logistics rate quote or other 
Matson Logistics-authorized document ("Matson Logistics Document') provided to Customer by Matson Logistics shall set forth the 
rights and obligations of Matson Logistics and Customer, and shall be governed by this Customer Services Agreement (the 
'Agreement") This Agreement has been authorized by representatives of Matson Logistics and Customer as of the date the sen/ice 
was first provided to Customer by Matson Logistics (the "Effective Date"). The term of this Agreement is for a period commencing on 
the Effective Date and until such time the services have been terminated. 

Matson Logistics may change this Agreement at any time. You, the Customer, must review the Agreement on a regu'ar basis. The 
changed Agreement is in effect immediately. If you do not agree to Ihe terms of the changed Agreement, then you must stop using the 
Sen/ices. If you do not stop using the Sen/ices, then your use of the Services will be governed under the terms of the changed 
Agreement. 

1. SERVICES. 

1.1 - Matson Logistics, Inc. CMatson Logistics") shall perform transportation brokerage services (the "Services") in arranging on behalf 
of the 'Retail Customer" (beneficial owner, househiold goods forwarder, household goods carrier, steamship line, etc.), or "Wholesale 
Customer* (intermodal marl<eting company, logistics company, broker or other transportation intermediary, etc.), collectively where 
applicable, "Customer," noted in the statement provided by Matson Logistics to Customer setting forth pricing and terms for the intended 
Sen/ices (the "Rate Quotation") for the transportation of containers and/or trailers which may or may not include cargo (the "Units") 
between points in the continental United States (including Alaska), Hawaii, Canada, Mexico and Puerto Rico, per the terms and conditions 
set fbrth in this Customer Services Agreement (the "Agreement"). The terms set forth in the main body of this Agreemeni shall be 
considered in coordination with the additional terms set forth in Exhibit A, (Wholesale Customer-specific terms), and Exhibit B (household 
goods-specific terms), where applicable, if the terms and conditkins set forth in the main body of this Agreement conflict wtth the terms of 
Exhibits A or B, Ihe terms which provide Matson Logisttes the most benefit shall govem. In the absence of written acceptance, the act of 
using Matson Logistics' Sen/ices shall constitute acceptance ofthis Agreement by Customer. 

1.2 - Matson Logistics will act on behalf of Customer in arranging for the transportation of the Units. Matson Logistics does not itself 
provide transportatkin or assume carrier or irtsurance obligations. Matson Logisttes shall usa commercially reasonable efforts to obtain 
satisfactory perfonmance from the underiying carriers for the Sen/ices provided. The above notwithstanding, Matson Logistics does not 
guarantee rail, trucking or air service on any schedule, whether published, projected, implied or othen/vise. Furthermore, unless 
otherwise agreed to in writing, Matson Logistics does not guarantee the performance of the underlying carriers, and Customer shall not have 
any right, claim or cause of action against Matson Logistics resulting from the failure of underiying carriers to fulfill their obligations. Prior to 
the provisbn of Services, Matson Logistics and Customer shall agree lo the origin and destination points of the transporlation to be 
arranged for each Unit All shipments are subject to the terms and conditions of this Agreement in effect at the time of the shipment. 
This is a non-exclusive agreement Matson Logistics may offer Hs Services to other customers. 

2. CHARGES. PAYMEf4TS. REMEDIES. 

2.1 - The rates for Services provided by Matson Logistics, and the time such rates shall remain in effect, shall be set forth in the Rate 
Quotation. Domestic rates can only be used for domestic traffic. Unless specifically stated otherwise, Matson Logistics Wholesale 
Cuslomer rates include only ramp-to-ramp rail linehaul charges. Matson Logistics rates are confidential and shall not be disclosed to 
any other party without the prior v/ntten consent of Matson Logistics. 

2.2 • The rates for Services may be adjusted if the underlying carrier(s) pass on lo Matson Logistics unexpected rate increases, such as 
fuel surcharges, at which time Matson Logistics shall have the right, upon five (5) days' notice, to increase its rales to Customer to recover 
such increases imposed upon Matson Logistics. Customer may not present a claim for an overcharge or overpayment unless such invok:e 
or daim is submitted within one (1) year of the original shipment date. Customer shall, upon Matson Logistics' request, submit to Matson 
Logistics evidence of any applicable performance bond or other credit infonnation. Customer shall remit payment to Matson Logistics within 
thirty (30) days from the date of each invoice. Customer is solely responsible for paying all charges for the Services and agrees to pay the 
full amount of the invoice without deduction or offset of any kind. If Customer fails to pay any invotee on or before its due date. Customer 
shall be subject to, and agrees to pay, a late charge of the lesser of 1.5% per month or the maximun rate permitted by law until paid in full. 

2.3 - In the event a Cuslomer fails to remit full payment of any Matson Logistics invoice within the allowable time set forth herein, such 
Customer and any designated consignee shall not be entitled to possession or delivery of cargo shipments in Matson Logistics' possession 
or control until all such unpaid invoices, whether or not the invoices relate lo such cargo shipments, have been paid in full, and Matson 
Logistics shall have a hen upon on all cargo shipments in its possession or control until all unpaid invoices have been paid in full. In 
addition, as a precondition of delivery of any shipment, Matson Logistics may demand prepayment of its charges in the event Customer has 
failed to comply with the payment term provisions set forth herein for previous shipments The Customer Is liable for all charges incidental 
to the Services provided herein, including, but not limited lo, demurrage, detention, storage and retum freight on any undelivered Units. 

3. INSURANCE. 

3.1 - When purchased by Customer, Matson Logistics will maintain and administer, as agent for such Customer, all-risk cargo 
insurance covering Customer's cargo, subject to policy terms and conditions. This insurance, provided by an independent insurance 
company (the "Insurance Company"), is summarized at www.matson.com/IOQistics/Ddf/lnsuranceDdf. Shipper's Interest all-risk cargo 
insurance is provided fbr a flat fee per container or trailer, except for special commodities and shipments that may require approval in writing 
prior to the loss and be indivkiual^ insured under Ihe Shipper's Premium Insurance program. All-risk cargo insurance is not available fbr 
certain less-than-truckload shipments, in which case the Matson Logistics Rate Quotation will list the underiying earner's liability limits. The 
above notwithstanding, all-risk cargo insurance is not available for the transportation of househokJ goods. 
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Oakland, CA 94607 

• Paid freight bill. 
• Commercial invoice and packing list 
• Itemized daim statement (detailing claim amount) 
• Signed proof of delivery receipt or record showing the condition and quantity of the cargo at the time it was unloaded. 
• Survey report, verification of loss or damages and photos of damage. Digital pictures are acceptable and shouki be forwarded 

via e-mail to the Claims department. When taking pictures, take good photos of the container depicting the container number, 
loaded contents in the container prior to devanning, and the damage cargo in delails(proof of the damaged boxes and photos 
of the damaged cargo within the lx>x). 

• Warehouse loading tally/packing list & unloading tally sheet. 
• Shortage claims should also include that seals applied by the actual Customer and documents to show the number of pieces 

that were loaded and seals that were recorded at time of unloading as well as documents to show the number of pieces that 
were unloaded and the quantity and type of product that was noted short. 

• Proof of sah/age or disposition, if applicable. 
• Any and all applicable supporting documents not mentioned above. 

In addition, the following documents are required by the Wholesale Customer: 

• Interchange documents of out-gate and in-gatc at origin and desUnation. They must be furnished prior to filing a claim with the 
individual railroad. 

• Original rail billing that was sent to Matson Logistics. 

5. COMPLIANCE WITH LAWS. Customer is responsible for tendering the Units in compliance with all state, federal and kx^al laws and 
regulatk>ns and the requirements of the underiying carriers, induding, but not limited lo, (i) aH state, federal and can'ier weight and 
dimensional requirements, (ii) intemational, federal and state laws and regulations and cam'er requirements goveming the transportation of 
hazardous materials, (ill) U.S Customs laws and regulations, and (iv) rules and regulations goveming the safety of the Units (collectively the 
"Requirements"). Meitson Logistics shall not be responsible for and Customer shall defiend, indemnify and hold harmless Matson Logistics 
and any underlying carrier or depot operator from any loss, costs, fines, penalties or other expenses and any claims which result from non­
compliance of the cargo or Units with the Requirements. Matson Logistics shall nol be responsible for any rejeclbn of the Units by the 
underiying earners based on non-compliance with the Requirements. Customer shall advise Matson Logistics, at the time Customer 
requests Services, if a Unit requires handling as hazardous materials. Customer also shall provide Matson LogislKS with all informatron and 
certifications regarding the Units necessary for Matson Logistics to arrange transportation of the Units In compliance with the Requirements. 

6. RAIL CARRIER(S) TERMS AND CONDITIONS. Except where indicated, this Agreement does not govern or determine the contract 
of carnage between the rail carrier and the Customer, which Matson Logistics aranges as Customer's nominee. Liability, freight claims, 
storage charges, weight of lading, released valuation, hazardous materials rules, articles not accepted for shipment and other condittons 
of the rail carrier contract of carriage are as set forth in the individual rail carriers' rules and regulations, circulars, agreements, 
directories, memorandums and other documents as published by the rail carriers to govern intermodal shipments on Ifteir railroads. 

Customer agrees and acknowledges that rail earners have special rules and regulations pertaining to the shipment of restricted 
commodities, as Ihat term is defined by each rail carrier, and that each rail shipment tendered through Matson Logistics under this 
Agreement is subject to such rules and regulations. Customer agrees to indemnify, defend and hold Matson Logistics harmless from 
and against any liability, losses, damages, claims, judgments, fines, penalties, lawsuits, expenses/costs, including, but not limited to 
reasonable attorney fees, related to death or personal injuries, property damage, environmental contamination, violation of local, state 
or federal laws or regulations or freight loss/damage resulting from or arising out of Customer's or its agent's negligence in the 
preparaton and transportation of restricted commodities or any violation of the rail carrier's mle and regulations pertaining to such 
commodities. 

In addition. Customer agrees to comply with ran' carrier rules which stipulate, among other matters, standards for loading, blocking and 
bracing standards, prohibitions and restrictions on certain types of commodities, limitations of liability, requirements for shipping 
hazardous materials, procedures and limitations on cargo claims, and requirements for proper descriptions of commodities. 

7. HAZARDOUS MATERIAL. Customer shall comply wilh all national, federal, state and local laws, rules and regulations, as well as all 
underlying carriers' rules, regulations and requirements pertaining to the loading and transportation of all hazardous materials, induding 
explosives and dangerous articles The underiying carrier shall not be liable fbr damages incurred as a result of Iranspiorting hazardous 
materials, including damages resulting from any accident, leakage, or spillage of such materials, clean-up costs or damages claimed by 
third parties, unless such hazardous materials are: 1) declared in the shipping instructions, 2) correctly identified or certified pursuant to 
the requirements of the underiying can'ier(s), and 3) loaded and secured to meet all requisite blocking and bracing requirements, 
including those set forth by the underlying carrier and the American Association of Railroads. Matson Logistics shall have no liability in 
connection with the transportation of hazardous material. All obligations set forth above shall be borne by Customer 

B. WEIGHT RESTRICTIONS. Customer, not Matson Logistics, shall ensure that loaded Units meet all federal, stale, and local highway 
loading and weight restrictions and requirements, as well those requirements set forth by the underlying carriers, whore applicable 
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RAIL-BRIDGE IBBUC^ 
Effective 9/15/2007 

THE RAIL-BRIDGE CORPORATIONCg) 
RULES CIRCULAR 1 

BINDING OBLIGATIONS OF ALL SHIPPER PARTIES IN CONNECTION WITH RBC ARRANGEMENT OF TRUCK OR RAIL 
TRANSPORTATION, INCLUDING ARBITRATION, INDEMNnV AND RAIL DOCUMENTATION OBLIGATIONS 

**THIS CIRCULAR IS EFFECTIVE ON SEPTEMBER 15, 2007, AND IS SUBJECT TO CHANGE WITHOUT NOTICE"* 

ISSUED BY 
THE RAIL-BRIDGE CORPORATION 

DIVISION OF "K" LINE AMERICA, INC. 
8730 Stony Point Parkway 

Suite 400 
Richmond VA 23235 

Item 1 - General Rules 
1. The provisions of this Circular apply to shipments arranged for any Shipper and its cu5tomer(s) by The Rall-

- Bridge Corporation® (RBC). The Rail Bridge Corporation is a Division of' 'K" Line America, not a separate 
corporation, and all references to "RBC refer to "K" Line America, Inc. unless specifically stated otherwise. 
The term "Shipper" describes the entity with whom RBC deals directly, regardless of whether they are an 
Intermediary, a carrier or cargo owner. The provisions of this Circular shall apply for the benefit of "K ' Line 
America, Inc., its parent company, Kawasaki Kisen Kaisha, Ltd. ("K" Line) and their affiliates. It is Shipper's 
responsibility to make the contents of this Circular and its obligations hereunder known to all cargo Interests 
and ensure compliance with all laws, regulations and rail or truck carrier requirements. 

2. Shipper understands and agrees that RBC is acting only as an agent for Shipper (and its prindpals if it is not 
the cargo owner who Is the sole Shipper party). RBC acts as nominee for Shipper in arranging domestic rail 
or truck services under its own name. Neither RBC, ""K" Line America, nor any parent or affiliate company 
acts as a freight forwarder or a common or contract carrier of any kind in connection with any shipment. 
Shipper agrees on behalf of all cargo interests that neither RBC nor its parent or affiliates shall have liability 
to any person for cargo or other property loss, damage or delay or for personal Injury or other damage 
occurring at any time. The terms and conditions governing railroad liability are contained in the railroad's 
governing publications and as set forth in the railroad contract clauses furnished herewith. All such terms 
and conditions apply to handling and movement of cargoes rranged by RBC as nominee. This Qrcular 
constitutes an offer by RBC to perform agency and nominee services. By requesting services, the Shipper 
accepts this offer and a binding contract is formed thereby, incorporating the obligations set forth herein. 
Shipper acknowledges, on its own behalf and on behalf of its customer(s) on whose behalf it acts In 
connection with any transaction that it has had the opportunity to declare a value for its goods and has 
declined to do so, thus all loss or damage limitations imposed by any carrier shall apply. 

3. Shipper has the opportunity to execute an RBC Shipper Service Agreement prior to using RBC's services, but 
all provisions of this Circular shall apply automatically, regardless of whether such an Agreement is signed. 
Acceptance of RBC services is deemed to constitute agreement to all obligations imposed by this circular and 
all laws, regulations and rail or truck earner requirements. 

4. Except as otherwise agreed in wnting, this Circular sets forth the terms and conditions under which RBC will 
arrange transportation services for any Shipper, and all other cargo Interests, including cargo owners. 
Shipper may act only as a "Shipper" as defined below or maybe an "Actual Shipper" as defined below. 

5. If any part, term, item or provision of this Circular be held by a court or by any agency to be unenforceable, 
illegal, against public policy, or in conflict with any federal, state, or local laws, such part, term, item or 
provision shall be considered severable from the rest of the Circular. 

^Qebtiut to IRtdei .diaUM^ 
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Vehicle: Container with or without bogie or chassis attached. 

TQOmtfy Ĵ ide*Ai4tCM^ 

IME-. 

RAJL-BRIDGS 
g " ™ " " Effective 9/15/2007 

Item 6 - Hazardous Material & Indemnity 
Under the rules and regulations of AAR, the Department of Transportation, and applicable local, state and federal 
laws, a Shipper Is legally bound to adhere to the provisions of the BOE6000/ US DOT 49CFR (Code of Federal 
Regulations) for US shipments. Shipper must also comply with TDG (Transport of Dangerous Goods) regulations 
fbr Canadian shipments. In addition, all provisions of any earner's rules circulars, directives, memoranda, the 
contract provisions furnished herewith, and all other documents pertaining to the transportation of any cargo, 
including explosives, dangerous articles, and other hazardous materials are binding on Shipper. The rail carrier 
has no liability for, or in connection with any damages Incurred as a result of transporting hazardous materials, 
including damages resulting from any accident, leakage, or spillage of such materials, clean-up costs or damages 
claimed by third parties, if such hazardous materials are not declared In the shipping instructions or which are not 
correctly identified or certified pursuant to the rules of the underlying carrier(5). RBC, as agent and nominee, shall 
have no liability in connection with the transportation, and all obligations under the atjove-referenced 
documentation shall be borne by Shipper, who shall defend, indemnify and hold harmless RBC, its parent and 
affiliates Including attorney's fees, from any liability ansing from any actions or transactions of any Shipper or any 
customers or principal of Shipper or anyone acting for Shipper. 

Additionally, the Shipper shall be responsible for any fees levied by the rail carrier or other party if such hazardous 
materials are not declared in the shipping instructions or which are not correctly identified or placarded and 
prepared for transport and certified pursuant to the rules of the underlying carner(s). 

THE: 

RAIL'SRIDGB 
zcoap.'s Effective 9/15/2007 

Item 7 - Requirement for the Tender of Each Shipment 
Shipper must provide complete and accurate shipping instructions to RBC at the designated RBC origin office 
(an up to date list is located on RBC's website www.Railbndge.com) at least two hours prior to the time the 
container is tendered to the rail carrier. The advance shipping instructions are necessary to provide time for 
the EDI billing to flow through to the rail earner and prevent gate delays. Shipping instructions must include 
the following: 

A. Container Identification (Initial and Number); 
B. Origin Rail Terminal; 
C. Destination Rail Terminal; 
D. RBC Booking Number; 
E. Name of Shipper; 
F. Notify Party; 
G. Actual Shipper of Goods/Location Container to be loaded; 
H. Actual Receiver of Goods/Location Container to be unloaded; 
I, Lading Weight; 
1. Equipment Size; 
K. Seal Number; 
L. Commodity; 
M. Hazardous Material Descnption, if Applicable; and, 
N. RSCQ number If applicable. 

RBC may audit the information submitted by Shipper as to commodity, actual shipper of goods, actual 
receiver of goods, actual origin, actual destination, applied rate, and other applicable information. Shipper 
will, upon reasonable request, make available to RBC sufficient documentation to substantiate the above 
Information. If rate does not apply to the service actually provided then RBC will notify Shipper, who must 

http://www.railbridge.com/Rules/RaiI-Bridge-Rules-Circular_0500.ai5p 1/24/2012 
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FedEx Ground Tariff 

FsdEx reserves the right to unilaterallv msdify. amend or supplement the rates. leaturE.i 
of service, sennces, terms and conditions, and tanff In the FedEx Sen/ica Guide applicable 
'.'3 all customers witnout notice. All iricdifications, amendments or suppleTients may be 
authorized only by an offioer in the Legal Depanment of FedEx Coiporation or successor 
positions, out no other agent or employes of FedEx nor any other agent or party is 
authonzed to do so. 

The FedEx Sen/ice Guide consists of the Our Sen/ices information at fedex.com (U S> 
and U.S. export). U S., U.S export, l l S import snd Ll S retail .'ates. ths FedEx Express 
Teinis and Conditiais; and this FedEx Ground Ta i i l . The information in the Our Services 
section of the FedEx Senlce Guide is not part of the contract of carnage. To the extent 
that conflicts exist, if ary, behween the tenns and conditions, ether parts of the FedEx 
Se-vice Guide, and the current versions, i f any, of the Fe:Ex G-omd Tariff 200, the FecEx 
Ground Pick-Up ReconJ, and fedex com. Ihe do^vnloadabla version |PDF| of Ihe FedEx 
G'ound Tariff (including any amendments, supplements or M h j as then in effect on the 
date of shipment shall control. 

Note. Unless otherwise specified in this t a n f , the rules listed in this tariff apply to 
packages originating i,i the U.S. for tiansportation via a FedEx Ground sen/ice. 

Scope of Tariff 
A. Participating Carriers FedEx Ground Package System, bic (FedEx Gtiund) w t h 
packages originating in the U.S. 
B Goveming Publications Except as othenvise provided, this tariff is goven^ed by 
the following publications, supplements thereto or succeeding publications thereof 
FedEx Zone locator (U S ) and 'he rats informaiion in llie FecEx Ser\i:e Guide in effect 
at the time of sh pment. These publicalions a's available at fcdcx com 
C. Scope of Operations 

FedEx Ground Paclcage System, Inc. (U.S.): 
1 To operate as a CONTFIACT CARRIER, by motor vehicle, in interstate or foreign 

conmeree. over irregular routes, transport!ig GENERAL COMMODITIES [except 
Classes A and B explosn'es. hOLsehcId goods and commodilies in bulk) berMeen 
points n the U.S. under continuing ccntracl(s) wi th commercial shippers, 
receivers or brokers o l such commodities. 

2. To operate as a COMMON CARRIER, by motor vehicle, in interstate or foreign 
com.-nerce. over irregular routes, tianspcrting GENERAL COMMCCITIES (except 
Classes A a rd B explosives, household coods and commodities in bulk) in 
packages weighing 150 lbs. or less v;hen tra.isported :n a motor vehicle in whicn 
no one package exceeds 150 lbs , bsAveen ground points m the U S 

3 To operate as a common and contraci carrisr. by motor vehicle, m intrastate 
cor.merce. over irregjlai routes, fa rspa i lmg GENERAL COMMODITIFS (exri<pt 
Classes A and B explosives, household goods and comnodities in bulk) betvi/een 
points in the U S 

Definitions 
"Account-Speci f ic Rates" are the rates pa i : i v FedEx acccu.il holders who have 
discsunts applied to their accC'Uiii and v,iho charge iheii s.iippirig to :h8ir =edEx account 

"Business d a y ' means Monday through Friday 'or FedEx Srouid, and "uesday thiougi 
Saturday for FedEx Home Delivery, except foi the lonowing holiddy^ 

l^emorial Day Thanksgiving Uay 
Independence Da\' Crrisimas Day 
labor Day New Year's Day 

Observation of holisays is sub:ec: to change Refer tc the holiddy list cn fcdci coir lor 
octai's 

"Business del ivery" means any delivery that is not a tesideitial deliviTy 

"Commercia l del ivery* means ary dclive-y that is nut s residential delive-y 

"Consol idator" means any oerson, corporation, parnership or ot ier entity that is 
independent frcm FedEx and denies income from the consolidation nf Iha packages of 
others for tender tc us, including all FedEx Aulhonzcd ShipCenter locations and entities 
who have executed a Packaging and Pr cine Agreement, Package Consolidator Agreement 
or Packag.ng AgreEment with FedEx 

"FedEx," "FedEx Ground," "our," " u s " and " w e " refer to FedEx Grourd Package 
System, Inc., ara its o''licers, eirployees and agents (but rices net include cartage agents) 

" I n good cred i t s tand ing ' means |1) that payment on the FedEx acccunt is current, 
12) the account is not in "cash only" status, and, (31 for commercial or business accounts. 
Ihe balance does not exceed the credit limit established by FedEx. 

"Overcharge* means a cha-Qe based on an incornact rate or an incorrect special handling 
fee b lling for the wiong type of sennce, or billing based on ncorrect package oi shipment 
weight or account nunber. 

"Package" means any container and its cottena, and includes any ncn-coitainenzed actide 

"Proof of del ivery" means elec30nlcally captured delivery information, which msy include 
dale, time, location and signature informatisn 

"Residential de l ivery ' neans a cle.ivery made to a home oi private residence, including 
locations whe'e a business is operated from the home, and/or a delivery in which the 
shipper has designated the delivery address as residential FecEx Gnijnd also has FedEx 
Ho Tie Deliveiy sen>ice lor residential packeges 

"Retail Ra tes ' apply to sMoments oiiginating in the U S thai are paid lor by cash, 
check, debit or credit caid instead of being charged to a valid FedEx accoint 

"Return opt ion* means FedEx Ground Packag; Retuns F^ogram (PRP), .'edEx Ground Call 
Tag. FedEx Print Return Laael and FedEx Email Raturn Label 

"Service fa i lure" means FedEx Giound did ncl del-ver your standard grojnd and 
multiweight ground packagels) by the end of the scheduled deTive-y day as published on 
fedex com, except as otherwise ccscribed in this tariff 

"Sh ipment" meais one or mc-re packages s.hipped together lo the same lecipieni 

"Standard List Rates" are the rates paid by FedEx account holders who do not have 
discounts applied to their eccount and w i o cha-ge then shipping to l i e i r FedEx account 

"Transportation charges" mean amounts assessed for movsmem cf a sh.pment and 
does not includa any other lees or charges that nay be assessed under the FedEx Sereice 
Guide, such as Ibul not l.mited to) decla.'ed-value charges, special handl ng lees, customs 
duties and '.axes, collect on delivery (CO D.j c'larges, and suichaiges 

"Va l id" as it relates to account numbers n-eans a FedEx account number that has been 
issue: by FedEx and thai is in good credit stending. 

"You" or "your " meais the shipper/sender, recipient and :heir agents, sen/anis, 
enpkivees. and any other person or entity iavir.g cr claiming an interest in a ship-nenL 

Non-Waiver 
Any failure by us tc enforce or apply a term, condition cr provision of this FedEx Ground 
Tariff does net constitute a waiver of that term, condition or provis cn and does not 
otherwise impair our nght to enfoice such teini, condition or provision 

Account Numbers 
FedEx acccunt holders who pay 'or siipmenis oricinsting in tne U S v.'ith cash check, 
debit or credit card instead of ciargmg to a valid FedEx acccuit wi l l be charged FedEx 
Retail Rates instesd of FedEx Standard List Rates or Account-Spcci'ic Kales 

Aciount njmbers a'e issued by FecEx according :o shnp ng location and are 
nontransferable Account numbers are issueo and ussd solely at the disc'eticn of FecEx 
FedEx may disconiinue the use cf accoLCts, .n wnoie o: in part, and teimi.iate al o-
particular accounts and acccunt numbers at any time, fcr any reason, at its sols 
discretion imp'oper, illegal or any otner misuse ol ycur ^edEx account may a so. at 
the sola disctct ioi of FedEx, result m loss cf di5::u^t5 oi term nation o l the accou'it 
lirprcper, illegal cr othe' misuse includes, b i t is not i i n red io, unauthorized consolidation 
ol shipments oiivned by diffeient parties, or violations of tne terms and coriditions in this 
FedEx Service Guide If your account has been compromised or stolen, :he account may 
be closed and ycu may be issued a new account However, you wi l l be lesponsible fo* all 
valid charges on the closed account Any mater als, ng'i ls ci privileges :hai vou acquire 
by holding a FedEx account number may net be used for any purpose ether t ha i shipping 
with FedEx, and FedEx mav seek damages againsi ycu fo ' any improper, illegel or other 
misuse of your account If your account is tern-inated, we rese-ve the r ig i t . at our sole 
discretion, to deny your application for new or additional FedEx account numbers at any 
time in the future Al l charges wi l l be billed and must be -en-itted in U S fords 

All requests fo ' account numbers are subject to ciedil mvestijation and veii'icat'on 
by OU' Credit Departmeit anc CustDmei Account Confimation Departmeni FedEx utilizes 
business credit leporting agencies, audited 'inancial slatements Stancard & Pool's and 
Mcod/s bond rat ngs. and ocher sources as necessary, to determine oligibilily lor open 
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Delivery Signature Options 
FedEx offers three DeUvery Signature Options fcr shippeis 
A. Indirect Signature Required. FedEx w II obtain a signature m one cf three ways. 

1 From someone at the delivery address, or 
2 From a neighbor, bjildlng nanagsr or other person at a neighbo'ing address, or 
3 The recipient can sign a FedEx door tag autlior'Zing release of ihe package without 

anyone present. 
B. Direct Signature Required FedEx will obtain a signature from someone at t i e 
delivery addiess If no orie is at the address. FedEx wi l l reattempt delivery 
C. AduH Signature Required. FedEx v/il l cbta n a signature from someone at least 
21 years old (government-issued photo identification required) at the delivery address 
tf no eligible recipient is at the address, FedEx wi l l reattempt delivery. 
D. Shipments to lesidential addresses may be released without obtainirig a signature. If you 
require a s i gnave for a residential shipment, select one of the Delivery Signature Options. 
E. FedEx Internat ional Ground. For FedEx International Ground shipments from the 
U.S. to residential addresses in Canada. FedEx may release the package without a 
signa'ojre. For FedEx International Ground shipments from the U S to nonresidential 
addresses in Canada, FedEx wi l l attempt to obtain a signature 
F. Special handling fees apply See Rates ir the FedEx Sen/ice Guide 
G. Indirect Signature Required is not available for shipments to nonresidential addresses 
H. FedEx Ground may accept requests for address coireGtiDns from a shipper or a 
recipent for shipments involvi.ig the Direct Signature Requ-red or Indirect Stgnatjre 
Required options, alcohol shipments, and sh'pments where no signature is required. 
I. Also see the Billing, Money-Back Guarantee, l iabil ihes Nol Assumed. Pickup and 
Delivery and Proof o l Dalivery sections. 

Dimensional Weight (Volumetric Weight) 
Transportation charges may be assessed based on dimensional weight, wnich is a 
volumetric standard. Dimensional-weight pricing is applicable on a pcr-pa»age basis 
Customers who tail to apply the dimensional-weight calculation to a package may be 
assessed dimensional-weight charges from FedEx Sec the Dimensional Weight 
description in the Fees and Other Shipping Information section of the FedEx Seni le Guide 
foi additioial details 

FedEx Home Delivery 
A. A package is deiined as a FecEx Home Delive.7 package if its ba* code ncluaes one 
of the designaiec FedEx Home Deliveiy service codes 
B. Seivice days foi FedEx Home CeMvery packages are cefines as Tuesday through 
Saturday for nonnal deliveries Satu'day is not a service day for all a.-eas Contact a 
FedEx aciDunt executive for additional infori^atior 
C. FedEx Home Delivery shippers nust transn,: an electroni: inanif-sst that ccnta<is 
all package information directly to FedEx Ground in an apprcved electronic b rmat The 
electronic transmission mus: include package weight, destination ZIP side, and recip'ent 
name and aodress. Tne package label must meet FeaEx Hone Dehvdry soecilications. 
including the "H" on the bar-code label 
D. FedEx Home Delivery packages may not ' ^ : g h mure Han 70 lbs FedEx Home 
D e l w r y packages may not contain hazardous mateiials, except ror matenals classified 
as "Olhc: Restricted Mate'ials — Jomeslic" ICRM D). and may not be shipped under 
the FedEx Ground COLLECT sennce prograni 
E FedEx Home Dehvery packages may not be shipped in conjunction v.'itn FedEx Giound 
CO 0 senices (including C O D . Electronic C O D a id Ccrrency C O D ) 
F Al l FedEx Home Delivery packages wi i : be considered residential, even if ihe packages 
are addressed ' o a business, and v/ill be subject 10 the FedEx Hcne Delii.'ery residential 
surcharge as published in tne FedEx Service Guide in effect st the time of shipment 
G Any FedEx Home Delivery package wi l l oe eligible lor the FedEx Heme Deliveny 
McnEy-Ba::k Suarantee and wi l l ro t be eligible fcr the FedEx Ground Money-Back 
Guarantee. FedEx Heme Delivery packages mus; meet all the terms and conditions of 
the FedEx Horns Delivery sen/ice to qualify for the FedEx Mcney-Gack Guarantee 
H. A i y package shipped as a FedEx Home Deliveiy oackage that fa'ls to comply with 
the terms and conditions of this senr ce may he refused by FedEx Grouno, or ir initial.y 
accepted by FedEx Ground, may later be retumed to Ihe shipper Noncomplianie with the 
terms anS conditions o l FedEx Heme Delivery may also result .n acdit ioial charges jpon 
writ:en notice to the shipper 

Firearms 
A. FedEx Ground wil l t iaispon and deliver liruarms (excuding handguns) as defined by the 
United States Gun Control Act or 1963. between areas seiiec in the U S, but only between 

1. Licensed importers, licensed manufacturers, 'icensed dea ers, licensed x l 'ecto is . 
law enlorcement agencies of the U S or any departmeni or agency theieof. a i d 
Isw enlorcement agencies of any state or any department agency or political 
subdivisions thereof, or 

2. Where not prohibited by local, state and federal law, from 'ndividuals to licensad 
importeis, licensed manufactu'ers or licensed dea ers land return of same) 

B. If your shipmeit contains firearms, select the Direct Signature Requirec or Adult 
Signature Required Delivery Signatu'e Opt.on. depending on the lequi'ements of your 
ship-ment See the Delivery Signature Options section for details Firearms shipments are 
not eligible for signature release, driver release or indirect delivery 
C. FedEx Ground cainm ship cr deliver firea'ms C.O.D. 
D. L ^ n presenting the package for shipment, the person tendering Ihe shipment to FedEx 
Ground is required to notify FedEx Ground that the package contains a firearm The outside 
of the package must not be marked, labeled or othenivise identify that the package contains 
afiiearm. 
E. The sh'ppei and lecipient must be of legal age as identiHed by app icable law 
F. The sh.ppef and lecipient are leqjired to co'nply with a'l applicable government 
regulations and lav/s, including those penaming to labeling nie Bureau oi Alcchol, Tobacco. 
Fireanr.s and Explosives can picvide assistance. 
G. .^edcx Grounc wi l l transport small-amns ammuniiion when packed and iabe<ed in 
compliance with local, state and federal law. and tne l-azardous Uateiiais section ol this 
Senricc Guide Ampuni i ic i is an explosive and must be shipoed sepa'ately as hazaid;us 
la te r ia ls Yo j agree not to ship loaned firearms o r ; rearms wi th ammunition in the 
sane package 
H. FedEx Ground wi l l not accept for transpot hancguns, assembled or disassembled 

Fuel Surcharge 
FedEx resen/es the nght to assess fuel and other surcharges on shisments without 
nobce The amount and duration of any such surcharges wi l l be determined at our sole 
discretion. By tendering your shipment to FedEx, the shipper agrees to pay the surcharges, 
as detennined by FedEx The fuel surcharge rete, if applicable, is available at fedex com 

Hazardous Materials 
Packages containing hazardous materials, including materials classified as 'Ot ier 
Regulated Materials - DomesllG' [ORM D), cannol be shipp.°d via FedEx mlernatioia 
services or to Hav/aii or Alaska (cans jmer-nmmodity ORM-D can be shipped ts Canaca if 
prooerly labeled) Hazardous matenai shippers must he proper!/ qual lied through a FedEx 
sales representa:ive sefore tendering hazanlous material poikages t ia FedEx Grounc 
A. Al ' pacoges containing hazardcus materials must be properly classified, descnbed, 
packaged, marced, labeled and m proper condition lor transportation according to 
applicable regulations and FedEx Ground requirements FedEx Grsjnd accep-.s only 
certain hazardous materials as listed in the current copy of the FedEx Giound Shipp ng 
Hazardous Matenals Guide, which s incorporated herein by reference Contact a FedEx 
accoj i t executive, see fedex com or call 1800.Gcredrx 1800 4G3 3339 and say 'hazaroous 
mexr ia ls ' for more information 
B. FedEx Ground does not accept for transpoitation hazaidcus uiaste. hazaidous 
substances, inhalation nazards, and biohaza'ds such as blcod. urine, fluids and C'th-;' 
noninfectious diagnostic Sfecimeis 
C. Hazardous mater als, except ORU-D materials, cannot bs banced. strapped ci 
taped to lorm a bundle Packaging restrictions a n service restrictions appiv Uiless 
other U S Department o l Transportation (DOT) restrictions apply, FedEx Ground does 
not accept hazardous naterials over 7C lbs (32 kg] FedEx Ground does nol accept 
pails or drums over 8 gallons (37 liters). Al l pails or drums must be in per'orn'aice-
oiiented packaging (POP). FedEx Ground wi l l accept authorized pa Is or ciums as single 
packaging Hazardous mater a s may not be shipped in ary FedEx packaging 
0 . Haza-dous matenai shipments, including shipments containing CRM-D materials or 
dry ice, are not aaepted at FedEx Express Drop Bom locations, FedEx Office Piint and Ship 
Csntef locations FedEx Wodd Service Center locations FedEx Exp-css station ai ramp 
locations, FedEx Authorized ShipCenter locations and unstalfed FedEx locations 
E. Batteries, including lithium battenes. may be regulatco when shipped for i g h w a y 
transport Shippers snould refer to the mcst current U S Department of Transportctun 
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FedEx Ground Tariff 

(Hazardous Materials, cont.) 

regulations to ensure compliance with marking, labeling and packaging requirements as 
they pertain to the transportation of batteries Additional restrictions may apply to the 
fansportatlon of lithium battenes belween the contiguous U.S. and Alaska and Hawaii 
For detai Is. go to fedex.com and enter keywoid ' l i thium batter es." 
F. Packages coniaming hazardous materials are net eligible for FedEx Ground r e t i n 
options, except for packages shipped by preapproved shippers using the FedEx Ground 
Package Rehjr.is Program. 
G. All damaged or leaking hazardous material packages may be properly repackaged, 
prepared in accordance w i t h applicable DOT regulations and return.ed to the shipper. 
The undamaged portion of a damaged hazardous materials shipment wi l l be returned to 
the shipper for recycling, reprocessing or disposal If the shipper refuses to accept the 
returned shipment, or if the ship-nent cannot be returned to tiie shipper, as determined 
at our sole discrebon, the shipper is responsible for and wi l l reimburse FedEx Ground for 
all costs and fees of any type connected wi th the legal disposal of the shionent and all 
costs and lees of any type ccnnected wi th cleanup of any spill or leakage 

H. Mo sennce guarantees (s g . no FedEx Money-Back Guarantee) wi l l apply to packages 
not properly prepared in accordance with DOT regulations and FedEx Ground requiremems. 
I. Hazardous material packages found in the FedEx Grojnd system nol properly prepared 
in accordance wi th DOT regulabons and FedEx Ground requirements w i l l be held for 
customer pickup. If the shipper refuses to pick up or make other anangemems for deliveiy 
acceptable to FedEx Ground, the shipper wi l l reimburse FedEx Ground for all costs and 
fees of ary type connected wi th the legal disposal of the shipment. The shipper agrees 
to indemnify FedEx Ground for any and all ccsts, fees and expe.ises FedEx ( jrourd incurs 
as a result of the shipper's failure to comply with FedEx hazardous Matenals shipping 
requirements 
J . In the event ihe shipper loads any FedEx Ground vehicle, the shipper agrees tc 
segrsgate hazardcus matenals <n accordance wi th legulahons 
K. The shipper may oe held accountable for all costs associatec wi th any dam.a;ed 
or leaking hazardous material package that is not properly prepared in accordance wi th 
all DOT regulations and FedEx Ground requirements Cost may include response, cleanup 
end disposal 
L Materials classified as ORM-D are the only hazardous materials that can be shipped 
via FedEx Home Delivery 
M Packages con'aining hazardous materials are net eligisle for signature release, dniier 
release or indirect delivery. 
N. Charge for Handling Hazardous Materials. In addit'cn to the other rates and charges 
named in this tariff, a charge wi l l be assessed on each package of hazardous materials 
0 . The Slipper is required to transmit Hazardous matenai shipping information using a 
FedEx electronic shipping solulion, a FedEx-recognized hazardous mdtenals vendor sofhvare 
application, a FedEx Compatible Solutions Program application or a custom solution that 
has the ability to transmit hazardous matenai shipping information e'ectronically 

Inspection of Shipments 
FedEx G'ound reserves Ihe right, but is not req j red . to open and inspect any package 
tendered to it lor transport. 

Liabilities Not Assumed 
FEDEX GROUND WILL NOT BF LIABLE FCR ANY DAMAGES IN EXCESS OF THE DECLARED 
VALUE OF A SHIPMENT, WHETHER OR NOT FEDEX GROUND KNEW OR SHOULD HAVE 
KNOWN "HAT SUCH DAMAGES MIGHT BE INCJRPFD 

In .10 event shall .'edEx Ground, incluciig, without l in l tat icn, egents. contractors, 
employees and affiliates, be iable for any special, 'iicidental or corsequenlial oamages, 
mcluding. without limitation, loss of profits or income, whether or not FedEx Grour>j had 
knowledge that such damages might be incumed. 

FedEx Ground wi l l not be liable for, nor shall j n y adjisiment. relund or ciodit ol 
ary kind be made, as a result of any loss, damage, delay misde'ivery, nondchvEry, 
misinfcrmation or any failure to provide info.-malicn. excepi such as may lesutt from 
o i r sole negligence FedEx Grojnd wil l not be liable for, ncr shal; any adiustment, refund 
or credit of any kind be gn/en as a result of. any loss, damage, delay, misdelivery, 
nondelivery, misinformation or failure to provide irfo,'mancn caused by or resulting in 
v.fiole or in part from-

1. T he act, default a o i \ ission cf any person or enrty, other than FedEx including 
t iose of any kical, stale o ' federal government agencies 

7. The nat j ie cf the shipment, 'nciuding any defect, charactenstic c i inh:rei>t vice of 
t i e shipmeit 

3. The shipper's violation of any of tne terms and conditions contancd n this tariff, 
as amerxjed from time to time, including, but not Lmned to, the impropei and 
insufficient packing. se:»iring. maridng and labeling of shipments, cr use of an 
account numter not in good credit standing. 

4. Penis of the air. public enemies, criminal acts of any person(si or ent ties, 
including, but not limited to, acts ot terror.sm, public autnonties acbng wi ih 
actual 01 apparent autiiority. authority of lan'. local disputes, civil commotions, 
hazards incident to a state of wai. local, national or i.iter.iational weather 
conditions las determined so'elY by FedEx Ground), local, national or inlernalional 
dismptions in ground transportation networks (as determined solely by FedEx 
Ground), stnkes or anticipated strikes jo l any entity, including, but not limited 
to, other can'lers, vendors or suppliers), labor disruptions or shortages caused 
by pandemic conditions or other pubhc heahh event or circunstances. nalura' 
disasters (earthquakes, floods and humcanes are examples cf natural disasters!, 
conditions that present a danger tc FedEx Ground personnel, and d'sruption cr 
failure of communication and information systems jmcluding. but not limited to, 
FedEx Ground systems) 

5. Damage « l o s s of articles packaged and sealed by the sender c i by personls) acting 
at the sender's direciion. provided Ihe seal is unbroken at the time o' deli\<eiy. the 
package retains its basic integnty, and the recipient accep's the shipment wit lxwt 
nobng the damage on tha delivery rcccrc. 

5. Erasure of data from x the loss or motnevabihty of da'a s'jired on magnetic ta;^es, 
files or other storage media, or erasure or damage cf photographic images or 
soundtracks from exposed him 

7 The loss cf any personal or financial infamiat.on including, but net limited to. soaal 
secunty nimbeis. dales oi biith. ^ir.^r's iicenss Tiumbers, credit caro lumbe's and 
financial account informa'Jon 

B Our inability tc provkle a coay of the deli'eiy record or a copy of l i e signature 
obtained at deUvery 

9 Failing U meet our delivery commiimant for any shipments with an incomplete or 
incoirect address (See the Undeliverable Shipmertts sect io i) 

10 Fai ing to obtain the signature option requested foi sh.:nents usiig FedEx Delivery 
Signature Options 

11. Shipments released without obtaining a sign.aiure at residential addresses (Soothe 
Delivery Signature Dot uns sectlcn) 

12. Shipments released without obtaining a signature at noTcs dential addresses if a 
signature release is cn fiie (See the Deliveiy Signature Options section I 

13 Oir failure to honor package-onentallon giaphics (e.g. ' u o ' arrows, 'this end up" 
markings), "fragile" labels or other special diiections concerning packages 

14 Damages in.dicated by any shcckwatch. tiltmeier or temperature instruments 
15. Ybur fadure to ship goods in packaging approved by us prinr to shipment wh^ie sucn 

pnor approval is recominended cr required. 
16 The s.iipnient of fluoiescent tubes neon lighting, neon signs, X-ra^' tu:es, laser 

tubes, light bu'os, quaru crystal, q jartz lamps, glass tubes such as i tusc used for 
ssecimens. and glass containers scch as these useo in laxraroiy test envronments 

17. Your use of an incomplete, naccurale, O' invalid FedEx account .lumber c your 
failure :o provide a valid FedEx account numoer i " good credit standing in the billing 
instructions on sh.ppng docuncntaticn 

18 Oir failure to notify you of any delay, kiss or dansge in connection w.'h youi 
shipment or any inaccuracy n SLdi notice 

13 Perfoimaice of any senvices wi l l no; constitute FecEx Ground as the shipper's 
or anyoie's agent for any purpose 

20. Damage tc briefcases, luggage, garment bags, a'uminum cases, plastic cases or 
other items when nol c i : osed in cuter packaging, nr other general shipping 
containers caused by adhesive labels, soili.ig or marking inadcnial to hansponation 

21 Shippiig of plants and plant mateials is discouraged with FedEx Ground FedEx 
Ground assumes no liabilir/ fcr damages in l iaisit or damages resulling from delay 
of shipments. 

22. Any package where FedEx Ground package scan records do not reflect 
acceptance of the pac'oge by FedEx Ground from the shipper 

23 The sl'.ippe''s faihire to delete all shipnents dntccd into a H. i tx self-invoinrc 
system. Internet sl ipping device oi any other electionic shipping method used 
to ship a package, 'Aihen the shipment is nel tendered to FedEx. If p u 'ai l lo 
do so and seek a lefunid. credit or invoice adiustment. you must ccnipiy with 
the nouce piovisiois m Invoice Adjustments.'Cveiciarges .n the Billing sect on 

8 : f e d e x . c o m laODGoFedEx 1 BCC 4E3 3331 

http://fedex.com
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Ground 

FedEx Ground Package Systems Inc. is committed to the safe 
transportation of liazardous materials. It is very important that each 
person engaged in the transportation of hazardous materials become 
thoroughly familiar with the Title 49CFR (Code of Federal 
Regulations). This guide is intended only to assist you in your 
preparation of hazardous materials shipped via FedEx Ground 
Package Systems Inc. it is the shipper's responsibility to ensure 
each hazardous material package is in compliance with applicable 
Department of Transportation (D.O.T.) regulations and FedEx Ground 
Package Systems Inc. requirements. Failure to comply with these 
regulations and requirements may subject the shipper and carrier to 
fines and penalties. 

Due to the changing nature of D.O.T. regulations and other 
information, it is impossible to guarantee absolute accuracy of the 
material contained in this guide. FedEx Ground Package Systems 
Inc., therefore, cannot assume any responsibility for omissions, 
errors, misprinting, or ambiguity contained within this guide and shall 
not be held liable in any degree for any loss or injury caused by such 
omission or error presented in this publication. 

The FedEx Ground Hazardous Materials Shipping Guide is intended 
to simplify Title 49 CFR. FedEx Ground Package Systems Inc. 
reserves the right to be more restrictive than the federal regulations 
(49 CFR). Customers should be thoroughly familiar with the 
applicable sections of this guide when shipping hazardous materials 
via FedEx Ground Package Systems Inc. This guide reflects current 
dockets under final rule published on or before March 1, 2009. 
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FedEx Ground Prohibited Hazardous Materials: 

CLASS NAME LABEL CODE / LABEL 

1.1 /Explosive 1.1 
1.2/Explosive 1.2 
1.3/Explosive 1.3 
1.5/Explosive 1.5 
2.3 / Poisonous Gas 
4.2 / Spontaneously Combustible 
4.3 / Dangerous When Wet 
6.1 /Poison 

6.1 / Poison 

6.1 / Keep Away From Food 

6.2 / Infectious Substance 
7 / Radioactive Yellow II & III 

* FedEx Ground will handle these materials only when packaged according to a DOT Special Permit, 
or when packaged in accordance with DOT exception 49 CFR 173.13. 

1.1 
1.2 
1.3 
1.5 
2.3 
4.2 
4.3* 
6.1 

6 .1* 

6.1 * 

6.2 
7 

Explosives 
Explosives 
Explosives 
Explosives 
Poisonous Gas 
Spontaneously Combustible Material 
Dangerous When Wet 
Poisonous Materials 
(PG 1 & II, Inhalation Hazards) 
Poisonous Materials 
(PG t & II, Non-Inhalation Hazards) 
Poisonous Materials 
(PG III) 
Infectious Substance 
Radioactive Material II and III 

Important: Hazardous materials, Including ORM-D, via FedEx Ground service are 
acceptable witliin the contiguous United States. Hazardous materials, 
Including ORIVI-D materials, cannot be shipped to Alaska or Hawaii. 
Consumer Commodity ORM-Ds only, can be shipped into Canada. 
However, you cannot ship Cartridges, small arms or Cartridges, power 
devices to Canada. 

FedEx Ground Acceptable Hazardous Materials: 

CLASS NAME 

1.4* 
1.6 
2.1 
2.2 
3 
4.1 
5.1 
5.2 
7 
8 
9 
ORM-D 
ORM-D 

* 

Explosives 
Extremely Insensitive 
Flammable Gas 
Non-Flammable Gas 
Flammable Liqukj 
Flammable Solid 
Oxidizer 
Organic Peroxide 
Radioactive Material 1 
Corrosive Material 
Miscellaneous Hazardous Materials 
Consumer Commodity (ORM-D) 
Cartridges, small arms (ORM-D) 

Except fireworks 

LABEL CODE/LABEL 

1.4/Explosive 1.4 
1.6/Expk)sive1.6 
2.1 / Flammable Gas 
2.2 / Non-Flammable Gas 
3 / Flammable Liquid 
4.1 / Flammable Solid 
5.1 / Oxidizer 
5.2 / Organic Peroxide 
7 / Radioactive White 1 
8 / Corrosive 
9 / Class 9 
ORM-D/Consumer Commodity 
ORM-D/Cartridges, small amis 



FedEx Ground Condi t ions and Requirements: 

General 

All packages containing hazardous materials must be properiy classified, described, 
packaged, marked, labeled and in proper condition for transportation according to 
applicable DOT reguiations and FedEx Ground requirements. FedEx Ground does 
not accept hazardous material packages prepared under the lATA/ICAO 
(International Air Transport Association/lnternationai Civii Aviation Organization) 
regulations. HazMat packages and paperwork are inspected by FedEx Ground. 
Packages will not be transported if not in full compliance with DOT and company 
requirements. 

All packages offered and prepared under a DOT Special Permit (DOT-SP) must 
provide a copy of the Special Permit paperwork to the accepting facility (origin 
temninal). 

All shippers must be prepared to provide a copy ofthe Material Safety Data Sheet 
(MSDS) for their materials when requested by FedEx Ground. 

Serv ice 

• Shippers must be properiy qualified through a FedEx Account Executive before 
offering hazardous material packages via FedEx Ground. Please contact FedEx 
Ground Customer Service at 1-800-GO-FEDEX (1-800-463-3339) for more 
information. 

• Hazardous materials, including ORM-D, via FedEx Ground service are 
acceptable within the contiguous United States. Hazardous materials, including 
ORM-D materials, cannot be shipped to Alaska or Hawaii. Consumer 
Commodity ORM-Ds only, can be shipped into Canada. However, you cannot 
ship Cartridges, small arms or Cartridges, power devices to Canada. 

• Call Tag service is not available for hazardous materials, except ORM-D's. 

• Guaranteed service may not apply to packages not properiy prepared in 
accordance with DOT regulations and FedEx Ground requirements. 

• Hazardous material shipments, including ORM-D's, are not accepted at FedEx 
Express drop box locations, FedEx Office, FedEx World Service Center 
locations, FedEx Authorized ShipCenters or any unstaffed FedEx locations. 

FedEx Ground Hazardous 2 fedeY.com I.SOO.GoFedEx 1.800.463.3339 
(Materials Shipping Guide 

http://fedeY.com


IVIaterial Restr ic t ions 

Refer to column 9 ofthe FedEx Ground Hazardous Materials Table for additional 
restrictions and requirements for specific hazardous materials. 

FedEx Ground does not accept: 

• Reportable quantities (RQ) 
• Hazardous Waste 
• Any material that is an "Inhalation Hazard" 
• Fireworks 
• Biohazards such as blood, urine, fluids and other noninfectious diagnostic 

specimens. 

Hazardous IVIaterials Security 

Shippers and carriers are required to develop and implement a security plan 
addressing risks related to the transportation of hazardous materials. FedEx Ground 
has a Security Plan in place and is in full compliance with this regulation, along with 
the security-training requirements specified in 49 CFR 172.704. 

Note: Due to the sensitive nature ofthis information, we cannot make a copy of our 
security plan available to our customers. 

Packaging 

All hazardous materials must be packaged in United Nations Performance Oriented 
Packaging (UN POP) except when non-specification packaging is authorized by the 
49 CFR. All packaging must meet the requirements set out in 49 CFR 173,24 and 
173.24a. Packaging that is not in new or like new" condition will not be accepted. In 
addition, the following requirements apply: 

• FedEx Ground requires Fiberboard "Non-Specification Packaging" or "Strong 
Outer Packaging" to meet the following requirements: 

o For packages weighing up to 20 lbs. the outer package minimum 
requirements will be a 200 Ib. Bursting test or 32 Edge Crush test 
package, 

o For packages weighing 21-50 lbs. a 250 Ib. Bursting test or 44 Edge 
Crush test will be required. 

o For packages weighing 51-70 lbs. the outer container must be 275 Ib. 
Bursting test or 55 Edge Crush test. 

• Hazardous materials cannot be shipped in any FedEx packaging. 

• Class 2 cylinders must be placed inside an overpack (outer package) mari<ed 
"OVERPACK." 

FedEx Ground Hazardous 3 fedexxom l.SOO.GoFedEx 1.800.463.3339 
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IF PRINTED THiS IS AN UNCONTROLLED DOCUMENT 
CTRQ 1000E TITLE PAGE 

TRUCKLOAD f 
MC 119399 

TARIFF CTRQ 1000-E 
Cancels and Replaces 

CTRQ 1000-D 

NAMING 

GENERAL CARRIAGE 

Rules, Regulations, Rates and Charges for Accessorial Services. 

For governing publications, see Item 100. 
:tanna 

ISSUED: March 15, 2010 EFFECTIVE: March 15,2010 

Page 2 of 70 12715/10 
RM-FORM-089 
ID#962 



IF PRINTED THIS IS AN UNCONTROLLED DOCUMENT 

CTRQ 1000E 

CON-WAY TRUCKLOAD INC.. P.O. Box 2547, JopHn. MO 64803 
Page 12 

APPLICATION ITEM 

APPLICATION OF RATES- HAZARDOUS AND/OR RADIOACTIVE COMMODITIES 
(Subject to Notes A, B & C) 

Carrier will/will not transport hazardous and/or radioactive commodities pursuant to the following 
listings. 

HAZARDOUS MATERIALS WILL ACCEPT / WILL NOT ACCEPT LIST 

WILL ACCEPT 

Explosives 1.4 
Explosives 1.5 
Explosives 1.6 

Flammable Gas 2.1 
Non-Flammable Gas 2.2 

Flammable 3 
Combustible 

Flammable Solid 4.1 
Oxidizer 5.1 
Corrosive 8 

Class 9 
ORM-D 

WILL NOT ACCEPT 

Explosives 1.1 
Explosives 1.2 
Explosives 1.3 

Poison 6.1 
Keep Away From Food 6.1 

Poison Gas 2.3 
Toxic or Toxin 

Spontaneously Combustible 4.2 
Dangerous When Wet 4.3 

Organic Peroxide 5.2 
Radioactive 7 

Hazardous Waste 

Note A: All materials listed in the "Will Accept" column are subject to denial based on 
pacl<aging and quantities. 

Note B: Exceptions to the "Will Not Accept' column can only be made by the following Con-way 
Tmckload Inc's personnel: 

President, Vice-President - Safety, Safety Manager-Claims 

Note C: Hazardous materials shipments shall be subject to an additional fee as provided 
in Item 

569 herein. 

180-30 

APPLICATION OF RATES TO POINTS IN NEW YORK 

Except as othenvise specifically provided, rates and/or charges for shipments (1) destined for 
final delivery and/or stopped in transit for partial unloading; or, (2) shipments stopped in transit 
for partial loading; at locations with in New Yorl< zip codes 100-104 and/or 110-119, shall be 
subject to an additional charge of $450.00 per shipment. (See Note A) This charge will be in 
addition to all other applicable charges. 

Note A: This charge shall not be applicable on shipments originating from the defined New Yorl< 
zip codes 100-104 and/or 110-119 which require no stop in transit services in New Yorl< zip 
codes 100-104 and/or 110-119. 

190 

For explanation of abbreviations and reference marlts, see last page. 
:tanna 

ISSUED: March 15, 2010 EFFECTIVE: March 15, 2010 

Page 14 of 70 12/15/10 
RM-FORM-OSg 
ID# 962 
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my.yrc.com: | YRC Page 1 of2 

YRC 
my.yrc account, >. 

BENEFITS REGISTER FASS'rtORD 

LAUNCH LIVE CHAT 

e00.610-6J00 J S .'MEXICO 
~\ e77.3ia-33?1 CANADA 

1 =V«:<ING 
jantvPRO* 

SHI a^ING DOCS 
.enter PRO*for POO 

ROUTING/SERV-CE 
CALCULATOR 

GO 

jonginrp i jMstap 'CO 
F'NCSrRVICE CENTER 
lenierzviiaastalooda 'GO 

CUSTOMER SUPPORT 
RATE QUOTE 

S==WiCE MAPS 
PICKLPREOLEST 

E TRACKING 

REG STEB FOR MV YRC 
FORMS UBRARY 
CUSTOMER CLAIMS 
FIRS r-TIM= SHIPPER 

Tariff 100 Item 540 (U.S. Domestic and Cross Border) 

RULES, CHARGES AND ACCESSORIAL SERVICES 

EXPLOSIVES AND OTHER DANGEROUS ARTICLES 
Inquiry Date: JANUARY 16 2012 
Effective date: NOVEMBER 04 2009 

DEFINITION - Hazardous coimroditiea are those as classified hazardo-js by 
:he U S Department of Transportation and puslished in the Code of Federal 
Regulations (CFS;, Title 49. 

LCe 
Except as described wiLhir. tins iceT. carrier will accept shipments of 
hazardous conmodities within the scope of its authority and in accorda: 
with the requireTents of' 

'J.S. Department of Transportation 
3.S. Nuslear Regulatory Coroiission 
EnvironTental Protection Agency 

Carrier does r.ot accept hazardous T^terials or dangerous goods (as 
defined, and/or controlled, by -..he rules and regulations =f lATA, ICAC or 
the 'J.S. Departirent of Transportationi for air transportation 

Shipments containing mixtures of two or more hazardous materials will be 
subject Lo the highest charge for any individual hazardous class in the 
mixture. 

ADDITIOKAL COSTS - Shiprents delayed due to restrictlors jnposed by 
consignor, consignee, or regulatory agency or refused at destination by 
consignee will be subject to labor and equipment or storage charges. The 
carrier's liability in the event of described delay will be that of a 
warehousemar.. The charges associated with these delays will be collected 
fron: 

1) Party responsible for delay. 
2) Shipper or party requesting movement of s.iipment if delayed by 

regulatory agency 

LIADILlTy - When packages are defective or leaking through no fault sf 
the carrier, the consignor will be liable for all cost. 

PERMITS - The carrier will pay the cost of permits and advance the charge 
to the consignor or party requesting movement of the shipment when 
required by regulatory aodies. The c a m e r upon request will supply 
evidence cf pajTrent of perTits 

APP:,:CATICM 

Assestos 

The following property w.ll not be accepted for shipnect. 

E:xplos..veK - Divisior. 1 1 , 1 2 , 1 3 

Explosives - Division I 5 greater thtn 1,S0C Iss. 

inFecf.ous Substances - Division G.2 

Nitrocellulose 

Polychlorinated Biphenyls !?C33) 

Radioactive Materials - Class 7 Radioactive Materials m 
•lighbay Route Controllea (KRC) quantities only 

Toxic Inhalation Hazard Mnterinl Zone A (any quantity) 

https://my.yrc.coin/dynamic/national/servlet?CONTROLLER=com.rdwy.ec.rexcommon.p... 1/24/2012 

https://my.yrc.coin/dynamic/national/servlet?CONTROLLER=com.rdwy.ec.rexcommon.p
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Tbxic Inhalation Hazard Material Zone B lin bulk containers -tfith a 
-naxinun capacity greater than 119 gallons (450 liters) for a liquid 
or water capacity greater than 1,000 lbs, (454 kg) as a receptacle 
for a gas.) 

'Waste - Hazardous and non-hazardous. 

In addition tc the abo-/e, the following cormodities shall rx>t be accepted 
for OHET shipments unless the shipper/payer ofatair.s a quote from the 
yac Custonier Service Center by calling 1 (SOO) 610-6SOO, option 4: 

Dangerous when wet. Class 4.3, as listed in Hazarcous Materials 
publication CFR43 

.SpontanecLSly combustible Class 4.2, as listed In Hazartious 
Materiala publication CFR49 

Oxiaizer Class S 1, as listed in Hazardous Materials publication C?R43 

Poison Class 6.1, as listed in Elazardous Materials publication CFK49 

Pciaon gas Class 2 3, as l.sted in :Hazardou3 Materials publication CFR4 9 

ISSUED BY 
Vice President, Finance 
10990 Roe Avenue, Overland Park. KS 66211 

Careers { Contact Us | my / ' c | Seaich | Site Miap | YRC News | Custrmer Support, 800-610.6SOO 
Live Chat I About Live C ia t | Tech Support Help: SOO 548-0435 j Emalt | v/ebsitp Feeobock \ Mobila 

Motico and Legal DiscJainiar [ Pnvacy Policy | YRC VVortdwkle tne j Cspynght O2012YIV^ 'nc . 

https://my.yrc.com/dynamic/national/servlet?CONTROLLER=-com.rdwy.ec.rexcommon.p... 1/24/2012 
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