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II.  IDENTIFICATION OF PETITIONER AND BASIS FOR STANDING

The State of California hereby petitions for leave to intervene in the hearing on the
Department of Energy’s (“DOE”) application for authorization to construct a geologic repository
at Yucca Mountain, Nevada. (High Level Waste Repository, Docket Number 63-001.)

Regardless of whether a repository at Yucca Mountain is the right solution to our nation’s
nuclear waste disposal problem, it is beyond dispute that the repository must itself be safe and
protective of the environment and waste must be shipped to the repository safely and without
harming the environment. DOE’s license application and environmental documents suffer from
two major types of deficiencies. First, DOE has not adequately analyzed the impacts of
transportation of radioactive waste through California that will occur if the Nuclear Regulatory
Commission (“NRC”) authorizes DOE to construct the Yucca Mountain repository. DOE
proposes to send hundreds of trains and trucks full of radioactive waste from other states through
populated areas of California without first analyzing the risks posed by various routes through
California. Millions of Californians live near routes that will be used to transport waste to Yucca
Mountain if, and only if, NRC approves the license. DOE has not committed itself to any future
analysis of the environmental impacts on specific routes prior to starting shipments to the
repository through California. DOE also fails to analyze how waste at California’s reactors can
be safely packaged for shipping and how the waste will be transported from reactors that are in
geographically remote locations. It is unknown what analysis, if any, DOE will perform in the
future to comply with the National Environmental Policy Act (42 U.S.C. § 4321 et seq.)
(hereinafter “NEPA”). The second major deficiency of DOE’s license application and
environmental documents is that they fail to properly analyze the risk to California’s

groundwater resources from the repository. Proceeding with the project in the manner described



by DOE poses a threat to the people, natural resources, and environment of California. NRC
may not approve DOE’s license application unless DOE provides an adequate environmental
analysis that analyzes threats to California and how to mitigate them.

A. Standing as a Matter of Right [10 C.F.R. § 2.309(d)]

1.  The name, address and telephone number of the requestor or
petitioner [10 C.F.R. § 2.309(d)(1)(i)]

The petitioner is the State of California' (hereinafter “California™). California is

represented in this proceeding by the following individuals:

Susan Durbin Brian W. Hembacher

Deputy Attorney General Deputy Attorney General
California Department of Justice California Department of Justice
1300 I Street 300 South Spring Street

P.O. Box 944255 Los Angeles, CA 90013
Sacramento, CA 94244-2550 (213) 897-2638

(916) 324-5475 Brian.Hembacher@doj.ca.gov
Susan.Durbin@doj.ca.gov

Timothy E. Sullivan Kevin W. Bell

Deputy Attorney General Senior Staff Counsel
California Department of Justice California Energy Commission
1515 Clay Street, 20th Floor 1516 Ninth Street

P.O. Box 70550 Sacramento, CA 95814
Oakland, CA 94612-0550 (916) 654-3855

(510) 622-4038 kwbell@energy,state.ca.us

Timothy.Sullivan@doj.ca.gov

2.  The nature of the requestor’s/petitioner’s right under the Act to be
made a party to the proceeding [10 C.F.R. § 2.309(d)(1)(ii)]

The Commission must grant a hearing upon the request of “any State . . . or any political

entity within a State” whose interest may be affected by a proceeding for the granting of a

! Pursuant to 10 C.F.R. § 2.309(d)(2)(i), California designates itself, and not any other political entity within
California state government, as the single representative of its interests for this hearing. To the extent that 10 C.F.R.
§ 2.309(d)(2)(i) requires the identification of an individual to represent California in the hearing, California
designates Susan Durbin, Deputy Attorney General. Other individuals may assist or substitute for Ms. Durbin in the
proceeding as needed.


mailto:Timothy.Sullivan@doj.ca.gov
mailto:kwbell@energy,state.ca.us
mailto:Susan.Durbin@doj.ca.gov
mailto:Brian.Hembacher@doj.ca.gov

license or construction permit and must admit any such entity as a party to the proceeding.
42 U.S.C. § 2239(a)(1)(A) [Atomic Energy Act § 189a(1)(A) (hereinafter “AEA™]; 42 U.S.C.
§ 2014(s) (definition of “person”). In its notice of hearing, NRC explained the scope of this
proceeding as follows:

The matters of fact and law to be considered are whether the

application satisfies the applicable safety, security, and technical

standards of the AEA and NWPA and the NRC’s standards in 10

CFR Part 63 for a construction authorization for a high-level waste

geologic repository, and also whether the applicable requirements

of the National Environmental Policy Act (NEPA) and NRC’s
NEPA regulations, 10 CFR Part 51, have been met.

Notice of Hearing and Opportunity to Petition for Leave to Intervene, 73 Fed. Reg. 63,029 (Oct.
22,2008).

NRC'’s standing requirements specifically contemplate that a state may intervene in the
licensing proceeding to protect its interests, even if the facility in question is not within the
state’s boundaries. See 10 C.F.R. § 2.309(d)(2) (“A State . . . that desires to participate as a party
in the proceeding shall submit a request for hearing/petition to intervene. The request/petition
must meet the requirements of this section . . . except that a State . . . that wishes to be a party in
a proceeding for a facility located within its boundaries need not address the standing
requirements under this paragraph.”). As described below, California’s interests are affected by
this proceeding and it must therefore be permitted to intervene.

California’s interests are affected by DOE’s failure to analyze the environmental impacts
on California of NRC’s possible decision to approve the license application. NRC must ensure
that DOE has analyzed the environmental impacts that will be the direct result of its licensing
decision. NEPA requires the analysis of all reasonably foreseeable impacts from the project;
NEPA limits the degree to which an environmental impact statement can defer analysis of

impacts until a later environmental impact statement. While an environmental impact statement



necessarily involves some degree of forecasting, if discussion of environmental consequences
can be deferred, based on a promise to perform a comparable analysis in connection with some
later site-specific portion of a specific project, no environmental consequences would ever need
to be addressed in an environmental impact statement. “NEPA is not designed to postpone
analysis of an environmental consequence to the last possible moment. Rather, it is designed to
require such analysis as soon as it can reasonably be done.” Kern v. U.S. Bureau of Land Mgmt.,
284 F. 3d 1062, 1072 (9th Cir. 2002) (citing Save Our Ecosystems v. Clark, 747 F.2d 1240, 1246
n. 9 (9th Cir. 1984)). Where impacts are reasonably foreseeable, it is not appropriate to defer
analysis to a future date. Neighbors of Cuddy Mountain v. U.S. Forest Service, 137 F.3d. 1372,
1380 (9th Cir. 1998.) NEPA requires an environmental impact statement to contain a reasonably
thorough discussion of the significant aspects of the probable consequences of an action.

Oregon Natural Resources Council v. Lowe, 109 F.3d 521, 526 (9th Cir. 1997). Because DOE’s
environmental documents® do not comply with NEPA, NRC may not adopt them, and the license
application cannot be approved until an environmental impact statement complying with NEPA

has been submitted.

? In this petition the following DOE environmental documents will be referred to by the shorthand name indicated:

“Repository SEIS” refers to the Final Supplemental Environmental Impact Statement for a Geologic
Repository for the Disposal of Spent Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain,
Nye County, Nevada (DOE/EIS-0250F-S1), prepared by DOE in 2008.

“Yucca Mountain FEIS” refers to the Final Environmental Impact Statement for a Geologic Repository for
the Disposal of Spent Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County,
Nevada (DOE/EIS-0250F), prepared by DOE in 2002.

“Nevada Rail Corridor SEIS” refers to the Final Supplemental Environmental Impact Statement for a
Geologic Repository for the Disposal of Spent Nuclear Fuel and High-Level Radioactive Waste at Yucca
Mountain, Nye County, Nevada (DOE/EIS-0250F-S2).

“Rail Alignment EIS” refers to the Final Environmental Impact Statement for a Rail Alignment for the
Construction and Operation of a Railroad in Nevada to a Geologic Repository at Yucca Mountain, Nye
County, Nevada (DOE/EIS-0369).



DOE failed to analyze many environmental impacts to California, particularly those
impacts from the transportation of hundreds of casks of radioactive waste through California en
route to Yucca Mountain. These future shipments are not speculative; they will be the direct
result of NRC’s approval of the license application. While DOE contends that, “At this time,
many years before shipments could begin, it is impossible to know the highway routes or rail
lines DOE would use” (Repository FEIS, Comment-Response Document, p. CR-404), it is
beyond dispute that if this license is granted, radioactive waste will be transported to the
repository through California. And yet DOE may take the position that it is not required to
analyze those impacts in California either in this licensing proceeding or at any time in the
future.

NEPA compliance is explicitly one of the factual and legal matters NRC must decide in
this proceeding. The NEPA requirements and the non-NEPA requirements in NRC’s 10 C.F.R.
part 63 are intertwined, such that NRC’s own NEPA obligations cannot be met at this time
unless DOE has submitted an environmental impact statement that complies with NEPA. DOE
is required to submit an environmental impact statement with its license application. 10 C.F.R.
§ 63.21(a); 10 C.F.R. § 51.67(a). NRC must also make an independent judgment on the
environmental impacts of the repository before approving the license application. 10 C.F.R.

§ 63.31(c). NRC may fulfill its own obligations under NEPA by adopting DOE’s environmental

impact statement. 42 U.S.C. § 10134(f)(4) [Nuclear Waste Policy Act (“NWPA”) § 114(f)(4)].°
NRC may not adopt DOE’s environmental impact statement, as required by 10 C.F.R.

§ 51.109(c), however, if it is not “practicable” to do so. “[I]t would not be ‘practicable’ to adopt

the FEIS unless it meets the standards for an ‘adequate statement’ under the NEPA and the

3 NRC staff has recommended that NRC adopt DOE’s 2002 EIS, 2008 Repository Supplemental EIS, and 2008 Rail
Corridor SEIS, with further supplementation. 73 Fed. Reg. 53274 (Sept. 15, 2008).



Council for Environmental Quality’s NEPA regulations.” Nuclear Energy Institute, Inc. v.
Environmental Protection Agency, 373 F.3d 1251, 1314 (D.C. Cir. 2004) (hereinafter “NEI v.
EPA”) (explaining that “any substantive defects in the FEIS clearly would be relevant to the
‘practicability’ of adopting the FEIS”). The requirement that the DOE environmental documents
comply with NEPA is embodied in NRC’s regulations governing adoption of those documents in
10 C.F.R. part 51.

NRC cannot “find that it is practicable to adopt any environmental impact statement
prepared by the Secretary of Energy in connection with a geologic repository proposed to be
constructed” if “significant and substantial new information or new considerations render such
environmental impact statement inadequate.” 10 C.F.R. § 51.109(c). Challenges to the
sufficiency of DOE’s environmental documents that contain significant and substantial
information calling into question the adequacy of the documents are “new considerations” under
10 C.F.R. § 51.109(c) that will prevent NRC from adopting those documents (and consequently
prevent NRC from issuing that license authorization). The Notice of Hearing and Opportunity
to Petition for Leave to Intervene states that “[u]nder 10 C.F.R. § 51.109(c), the presiding officer
should treat as a cognizable ‘new consideration’ an attack on the Yucca Mountain environmental
impact statements based on significant and substantial information that, if true, would render the
statements inadequate.” 73 Fed. Reg. 63,029, 63,031 (Oct. 22, 2008). See also State of Nevada;
Denial of Petition for Rulemaking, 73 Fed. Reg. 5762, 5765 (Jan. 31, 2008) (“NRC will treat
Nevada’s substantive claims against the FEIS as ‘new considerations’ within the framework of
§ 51.109(c).”); Letter from Bradley W. Jones, Assistant General Counsel for Rulemaking & Fuel
Cycle, Nuclear Regulatory Commission, to Martin G. Malsch, Egan, Fitzpatrick & Malsch,

PLLC (Mar. 20, 2008) (hereinafter “Jones to Malsch Letter”) (referenced in the Notice of



Hearing as governing the interpretation of 10 C.F.R. § 51.109(c)). The information attacking the
adequacy of the documents need not be literally “new” to be treated as a “new consideration”
under 10 C.F.R. § 51.109(c). Jones to Malsch Letter (“[A] substantive NEPA claim is a new
consideration meeting the criterion in 10 CFR 51.109(¢)(2), whether it is based on new
information or new considerations arising before or after DOE’s site recommendation.”)

NRC cannot issue the license to DOE unless NRC complies with its own regulations and
makes findings on the adequacy of DOE’s application. NRC’s regulations in 10 C.F.R. § 63.31
provides that NRC cannot authorize construction unless it determines (among other things) that
there are “reasonable assurances” that the repository can receive waste “without unreasonable
risk to the health and safety of the public,” and that DOE’s proposal “will not be inimical to the
common defense and security.” 10 C.F.R. § 63.31(a) & (c). California’s contentions allege that
the license application fails to provide information that would allow NRC to make such findings.

DOE fails to properly analyze and mitigate risks to the resources, economy, and people
of California resulting from the hundreds of radioactive waste shipments that will travel through
the state if the license application is approved. DOE’s application shows that it has not properly
assessed the threats to California and safeguarded the people and resources of the state against
the threats outlined in California’s contentions. “Whether the application satisfies the applicable
safety, security, and technical standards of the AEA and NWPA and the NRC’s standards in 10
CFR Part 63” are matters to be addressed in this proceeding. Notice of Hearing and Opportunity
to Petition for Leave to Intervene, 73 Fed. Reg. 63029 (Oct. 22, 2008). Because California’s
interests are affected by the issuance of a license to DOE, California must be allowed to
participate in these proceedings. See 42 U.S.C. § 2239 [AEA § 189a(1)(A)]. California’s

contentions challenging the adequacy under NEPA of DOE’s environmental documents



constitute “significant and substantial information” that make it not practicable for NRC to adopt
those documents, and California’s NEPA contentions are therefore within the scope of the issues
set out in the Notice of Hearing.

To the extent that the requirements of 10 C.F.R. § 2.326(a) are applicable to standing or
the admissibility of NEPA contentions, California submits the following: First, California’s
petition to intervene is timely, as it is filed within the 60-day time provided by the October 22,
2008, Notice of Hearing. Second, California’s contentions address significant safety or
environmental issues, as described in detail in each of the contentions. Third, had DOE included
in its environmental analysis the information that California’s contentions state is lacking, a
materially different result would be or would have been likely in that NRC would have had more
complete information, and, more specifically, information that complies with NEPA, upon which
to base its decision on the license application; in addition, California and the public at large
would have had been assured that NRC was basing its licensing decision on adequate
environmental review and would have had the opportunity to comment and contribute to the
same.

California is in substantial and timely compliance with the requirements of 10 C.F.R.

§ 2.1003. See Joint Stipulation of Department of Energy and State of California Regarding LSN
Certification (Aug. 8, 2008) (PAPO-00, ASLBP No. 04-829-01-PAPO).
3.  The nature and extent of the requestor’s/petitioner’s property,
financial or other interest in the proceeding [10 C.F.R. §
2.309(d)(1)(iii)]
California has an interest in protecting the people, economy, and natural resources of the
state from hazards posed by radioactive waste. The health and safety of California’s people and

the vitality of its economic and natural resources are threatened by the issuance of a license for



the repository without sufficient analysis of its impacts on California and possible mitigation
steps. The threats to California that must be analyzed are discussed in greater detail in the
contentions. In general, however, the threats to California’s interests are of two types: those
threats posed by transportation of radioactive waste through California from sites within and
outside of California, and those threats posed by the migration of radioactive material from the
repository into California’s groundwater. In addition to these substantive threats to California’s
interests, California has a legal and procedural interest in being provided with a proper
environmental impact analysis as required by NEPA and in having the licensing decision made
by a fully informed NRC. See Robertson v. Methow Valley Citizens Council, 490 U.S. 332, 351-
52 (1989).

If the license is granted, hundreds of shipments of radioactive waste will travel through
densely populated communities and over economically crucial rail and highway routes, some of
which contain natural and human-made hazards. DOE has not conducted sufficient analysis or
provided sufficient evidence that such shipments will be conducted in the safest manner. If the
license is granted, California’s crucial groundwater resources will also be threatened. That the
threatened injuries will occur in the future, not today, is no bar to standing in this proceeding. In
the Matter of Yankee Atomic Electric Company (Yankee Nuclear Power Station), 48 N.R.C. 185,
195 (1998) (explaining that for standing analysis, “The injury may be either actual or
threatened.”) (citing Wilderness Society v. Griles, 824 F.2d 4, 11 (D.C. Cir. 1987)).

a.  California has the legal authority to assert its rights in this
proceeding and has been granted the procedural right to do so.

California is a proper party to assert the interests of its citizens as well as to safeguard its
own property and its ability to protect the health and welfare of its people and natural and

economic resources. Massachusetts v. Environmental Protection Agency, 127 S.Ct. 1438, 1454,



29 ¢

549 U.S. 497 (2007) (stating that in its capacity of “quasi-sovereign” “the State has an interest
independent of and behind the titles of its citizens, in all the earth and air within its domain. It
has the last word as to whether its mountains shall be stripped of their forests and its inhabitants
shall breathe pure air.”) (quoting Georgia v. Tennessee Copper Co., 206 U.S. 230, 237 (1907));
Alfred L. Snapp & Son, Inc. v. Puerto Rico ex rel. Barez, 458 U.S. 592, 602 & 607 (1982) (“[A]
State has a quasi-sovereign interest in the health and economic well-being — both physical and
economic — of its residents in general.”) In addition, with respect to this licensing decision,
Congress and NRC have granted states the procedural opportunity to protect their rights. 42
U.S.C. § 2239; 10 C.F.R. § 2.309(d)(2). The provision of this procedural right and California’s
stake in protecting its quasi-sovereign interests entitles California to “special solicitude” in
standing analysis. See Massachusetts v. EPA, 127 S.Ct. at 1454-55.

The transportation threats to California arise from transportation from California facilities
to the repository and transportation of waste from sites around the United States through
California en route to the repository. The first type of transportation risk relates to DOE’s failure
to analyze or mitigate the risks posed by loading and transporting radioactive waste at California
sites. California has two sets of operating nuclear plants, Diablo Canyon Units 1 and 2, and San
Onofre Units 2 and 3. There are also three decommissioned nuclear plants in California that
currently store nuclear waste, namely Humboldt, Rancho Seco, and San Onofre Unit 1.

The second type of transportation risk arises from the hundreds of radioactive waste
casks that will enter California from other states and then travel hundreds of miles through
California on their way to the repository. DOE’s environmental documents discuss the localized
impacts of the construction of the Mina or Caliente rail lines in Nevada. DOE understood that it

needed to fully and specifically analyze environmental impacts from transportation in the state

10



where the repository is located, yet it illogically did not do this analysis for the likely
transportation routes in the rest of the country, and specifically not in California. By looking
only at fatalities outside of Nevada from cancer, exposure to vehicle emissions, and traffic
accidents, DOE concluded that variations in the routing of waste to Yucca Mountain will not
have significant impacts. But DOE failed to analyze any other type of risk from transportation
outside of Nevada, such as whether certain routes through California pose greater or lesser risk
of accident or sabotage and how those risks can be mitigated through routing or emergency
response. Thus, DOE’s environmental documents do not sufficiently analyze the impacts on
California of these shipments and are inadequate to serve as the basis for construction
authorization.

In addition, DOE failed to analyze the repository’s threat to California groundwater or
propose how to mitigate it. California has an interest in ensuring the safety and availability of its
natural resources, such as groundwater, and an interest in ensuring that possible threats to those
resources are properly analyzed under NEPA. See Sabine River Authority v. U.S. Dept. of
Interior, 951 F.2d 669, 675 (5th Cir. 1992).

b.  Transportation of radioactive waste to the repository will have
a direct impact on California.

If the Caliente line is constructed, radioactive waste traveling by rail will pass though
southern California’s Mojave Desert and enter southern Nevada near Las Vegas, passing through
the city of San Bernardino (population 200,000), among others, and the Imperial Valley and
Coachella Valley agricultural region. If the Mina line is constructed, however, DOE predicts
that radioactive waste on rail will travel hundreds of miles through California’s populous and
agriculturally rich Central Valley before crossing the mountains near Lake Tahoe and entering

Nevada near Reno. Using a computer model, DOE estimates over one hundred trains from out

11



of state will pass through the cities of Bakersfield (population 323,000), Fresno (481,000),
Modesto (209,000), Stockton (290,000), and Sacramento (467,000), the state capital. Also, from
the north, DOE predicts that more than 1,000 casks of high-level radioactive waste from DOE’s
Hanford site in Washington will travel 200 miles through the agricultural lands of the
Sacramento Valley and the city of Sacramento. Then, all of these trains will climb into the Sierra
Nevada mountain range and pass through heavily traveled Donner Summit on a route that
contains steep slopes, sharp curves, train tunnels and snow sheds, and that is occasionally made
impassible due to heavy snowfall.

In fact, however, the impacts on California could easily be much greater than estimated
by DOE because routes other than DOE’s computer model’s “representative routes” may take far
more radioactive waste into California and through populated areas compared to what DOE
projected. DOE’s alternative computer simulation with “constraints in the rail network that
illustrate another way the railroads might route shipments” show the potential for greater impacts
in California than what DOE addressed. Repository SEIS, at pp. A-5 to A-7. To reach the Mina
junction using the “constrained routes,” it appears that radioactive waste from the entire southern
United States would first travel hundreds of miles by rail through California (including the
numerous populated and agricultural areas identified above) before crossing Donner Summit into
Nevada. This would bring hundreds more radioactive waste trains through populated areas of
California’s Central Valley. The map also shows that scenarios are possible in which nearly all
radioactive waste in the nation would travel this circuitous route through California to reach the
Mina junction.

DOE’s environmental documents do not discuss the relative risks between routes through

California, nor do they discuss mitigation measures that should be taken to reduce transportation

12



risks. These documents do not comply with NEPA and therefore cannot serve as the basis for
the grant of the license. Furthermore, these unanswered questions about the safety of
transportation through California prevent NRC from making the safety findings necessary to
issue the license.
¢.  Under NEPA, California has the right to be informed of
environmental impacts and to have decisions made on
adequate information.

Finally, California and its citizens have a legal and procedural interest under NEPA to be
informed of the environmental impacts of NRC’s licensing decision and to have NRC make its
decision after considering all relevant environmental, health, and safety information. NEPA
requires all federal agencies to examine environmental impacts that could be caused by their
discretionary actions. The Supreme Court has identified NEPA’s twin aims as (1) obligating a
federal agency to consider every significant aspect of the environmental impact of a proposed
action and (2) ensuring that the federal agency will inform the public that it has indeed
considered environmental concerns in its decision-making process. Baltimore Gas & Elec. Co.
v. Natural Resources Defense Council, 462 U.S. 87, 97 (1983); see also 42 U.S.C. § 4332(2)(c)
(identifying requirements of an environmental impact statement). Under NEPA, an
environmental impact statement must “set forth sufficient information for the general public to
make an informed evaluation . . . and for the decision maker to consider fully the environmental
factors involved and to make a reasoned decision after balancing the risks of harm to the
environment against the benefits to be derived from the proposed action.” Sierra Club v. U.S.
Army Corps of Engineers, 701 F.2d 1011, 1029 n.18 (2d Cir. 1983). An environmental impact
statement must permit those who do not participate in its preparation to understand and consider

meaningfully the reasoning, premises, and data relied upon, and to permit a reasoned choice
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among different courses of action. See Friends of the River v. Fed. Energy Regulatory Comm’n,
720 F.2d 93, 120 (D.C. Cir. 1983). NEPA requires that an environmental impact statement
contain a reasonably thorough discussion of the significant aspects of the probable consequences
of an action. Oregon Natural Resources Council v. Lowe, 109 F.3d 521, 526 (9th Cir. 1997).

California’s contentions identify numerous inadequacies in DOE’s environmental
documents that make them inadequate as an informational document under NEPA and therefore
not practicable for adoption by DOE.

4.  The possible effect of any decision or order that may be issued in the
proceeding on the requestor’s/petitioner’s interest. [10 C.F.R. §
2.309(d)(1)(iv)]

NRC’s decision on DOE’s license application will determine whether hundreds of
shipments of radioactive waste will travel through California on the way to Yucca Mountain on
routes of unknown danger. If NRC grants the license, radioactive waste destined for Yucca
Mountain will travel through California; if NRC does not grant the license, those shipments will
not occur.

These risks are currently unknown because DOE did not fulfill its obligation to analyze
them and determine what are the safest routes and modes of transport through California, nor did
it adequately discuss mitigation measures to protect California resources and people. Likewise,
DOE failed to analyze the repository’s threats to California groundwater and how to mitigate
them. See Foundation for N. American Wild Sheep v. U.S. Dept. of Agriculture, 681 F.2d 1172,
1179 (9th Cir. 1982) (“[T]he very purpose of NEPA’s requirement that an EIS be prepared for all
actions that may significantly affect the environment is to obviate the need for . . . speculation by
insuring that available data is gathered and analyzed prior to the implementation of the proposed

action.”); Sierra Club v. U.S. Forest Service, 843 F.2d 1190, 1195 (9th Cir. 1988). NRC cannot
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approve the license application because it is prohibited by 10 C.F.R. § 51.109(c) from adopting
this flawed environmental analysis.

The threatened injuries to California can be redressed in this proceeding. If DOE were to
be required to conduct an adequate environmental review before receiving the license,
transportation of radioactive waste to Yucca Mountain through California would be conducted
more safely. Routes and shipping conditions with greater risk could be identified and
minimized; those with relatively less risk could be used instead, and proper mitigation measures
could be imposed. Threats to groundwater could be analyzed and evaluated and mitigation
measures could be devised. If NRC grants the license without proper NEPA review, however,
these risks will remain unknown and unaddressed.

B. Discretionary Intervention. [10 C.F.R. § 2.309(e)]

In the event that California is determined to lack standing to intervene as a matter of right
under subsection (d)(1) of 10 C.F.R. § 2.309, California alternatively seeks to intervene as a
matter of discretion on the following grounds:

1.  Factors weighing in favor of allowing intervention:
a.  The extent to which the requestor’s/petitioner’s participation
may reasonably be expected to assist in developing a sound
record [10 C.F.R. § 2.309(e)(1)(i)]

California will be significantly impacted by shipments of radioactive waste traveling to
the repository and how they are routed and safeguarded. Other states are not so affected by
routing or by the choice between the Mina and Caliente lines in Nevada. While DOE will
transport waste through other states as well, California is uniquely situated because decisions
DOE makes about transportation in Nevada will determine the routes used in California, the

areas of California at risk, and the degree of that risk. California also has unique expertise in its
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groundwater resources. California will provide expert testimony to NRC demonstrating that it is
not practicable to adopt DOE’s environmental documents due to their failure to analyze risks that
are specific to California and demonstrating that the license application does not contain
information showing that the health and welfare of Californians will be protected. California is
not aware of other potential parties with the same incentive and ability to create a full record.

b.  The nature and extent of the requestor’s/petitioner’s property,
financial or other interests in the proceeding [10 C.F.R. §
2.309(e)(1)(ii)]

(Please refer to the discussion above in section I11.A.3.)

c. The possible effect of any decision or order that may be issued
in the proceeding on the requestor’s/petitioner’s interest [10
C.F.R. § 2.309(e)(1)(iii)]

(Please refer to the discussion above in section I11.A.4.)

2.  Factors weighing against allowing intervention [10 C.F.R. §
2.309(e)(2)]

a.  The availability of other means whereby the
requestor’s/petitioner’s interest will be protected [10 C.F.R. §
2.309(e)(2)(D)]

DOE will likely argue that its generic, computer generated analysis of transportation
impacts is a sufficient basis for NRC to grant the license and set in motion the shipment of
hundreds of radioactive waste trains and heavy-haul trucks through California. But DOE has not
committed to conduct any further environmental review before these shipments in and through
California begin. DOE has not committed to selecting the safest routes through California or
even evaluating what they are. DOE has not committed to abandoning use of the Mina route,
which would bring far more waste into California than the Caliente route. California believes

that if it challenges DOE’s NEPA compliance with respect to these shipments in the future in

some other forum, DOE will contend that the challenge is moot because NRC would have
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already approved the license application or because routing decisions are not within its control.
Similarly, DOE believes its groundwater analysis is complete, even though it fails to address
impacts on California groundwater. Thus, this proceeding may be the only opportunity for
California to raise substantive health, safety, and environmental concerns with the shipment of
waste to the repository.

b.  The extent to which the requestor’s/petitioner’s interest will be
represented by existing parties [10 C.F.R. § 2.309(e)(2)(ii)]

No other likely party to this proceeding will represent California’s interests, as no other
state or party is subject to the same risks from the repository and radioactive waste
transportation. For instance, Nevada does not have an interest in ensuring safe transportation of
waste within California or the protection of groundwater resources in California. Only
California has the legal right and obligation to protect its unique quasi-sovereign interests in its
people and resources.

c.  The extent to which the requestor’s/petitioner’s participation
will inappropriately broaden the issues or delay the proceeding
[10 C.F.R. § 2.309(e)(2)(iii)]

California’s contentions are all related to legal deficiencies in DOE’s environmental
documents or to the absence of information in its license application, either of which would
prevent NRC from issuing the license. DOE is required to submit an environmental impact
statement with its license application. 10 C.F.R. § 63.21(a); 10 C.F.R. § 51.67(a). NRC may not
adopt DOE’s environmental impact statement, as required by 10 C.F.R. 51.109(c), if it is not
adequate under NEPA. As will be argued more specifically in California’s contentions, DOE has
not provided adequate analysis on a number of subjects. NEPA requires that an environmental

impact statement contain a reasonably thorough discussion of the significant aspects of the

probable consequences of an action. Oregon Natural Resources Council v. Lowe, 109 F.3d 521,
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526 (9th Cir. 1997). DOE both inadequately analyses environmental impacts outside of Nevada
of transportation of radioactive waste and groundwater contamination, and illegally defers the
analysis of non-Nevada impacts to another day. Without adequate analysis of all of the
environmental impacts, such as likely transportation routes and the risks posed by such routes,
DOE’s NEPA documents do not fulfill DOE’s nor NRC’s statutory obligations.

Furthermore, NRC’s regulations in 10 CFR § 63.31 provide that NRC cannot authorize
construction unless it determines (among other things) that there are “reasonable assurances” that
the repository can receive waste “without unreasonable risk to the health and safety of the
public” and that DOE’s proposal “will not be inimical to the common defense and security.” 10
C.F.R. §63.31(a) & (c).

NRC’s Notice of Hearing established that:

The matters of fact and law to be considered are whether the
application satisfies the applicable safety, security, and technical
standards of the AEA and NWPA and the NRC’s standards in 10
CFR Part 63 for a construction authorization for a high-level waste
geologic repository, and also whether the applicable requirements

of the National Environmental Policy Act (NEPA) and NRC’s
NEPA regulations, 10 CFR Part 51, have been met.

Notice of Hearing and Opportunity to Petition for Leave to Intervene, 73 Fed. Reg. 63,029 (Oct.
22,2008). California’s challenges are squarely within the scope of the hearing as defined by
NRC, as it is arguing that the applicable requirements of NEPA and NRC’s regulations have not
been met. California’s intervention will, therefore, not inappropriately broaden the issues or
delay the proceeding.
III. JOINT CONTENTIONS

California reserves the right to join the contentions of other parties within a reasonable

after they are filed or after they are admitted.
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CONTENTIONS

CAL-NEPA-1

DOE’s NEPA Documents Impermissibly Segment the Project by Deferring Analysis of the
Environmental Impacts of Transportation of Spent Nuclear Fuel and High-Level Waste
Through California to Yucca Mountain

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS, the Repository
SEIS, or the Nevada Rail Corridor SEIS, as is required by 10 C.F.R. § 51.109(c), because they
are incomplete and inadequate pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in
that these NEPA documents segment the Yucca Mountain repository project by failing to
analyze and disclose the possible and reasonably foreseeable significant route-specific
environmental impacts on California —as DOE’s NEPA documents purport to do for Nevada --
of transport of spent nuclear fuel and high-level radioactive waste through California, do not
analyze or disclose the reasonably foreseeable non-radiological environmental impacts of such
transport, and do not compare the alternative routes through California that would need to be
used to connect to the Mina or Caliente rail routes in Nevada.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(i1)]

The NEPA documents prepared by DOE identify, predict, analyze, and disclose only
what DOE characterizes as “representative routes” for transportation of spent nuclear fuel and
high-level radioactive waste in and through California, but fail to identify, predict, analyze, and
disclose actual and reasonably foreseeable specific routes in and through California, fail to
identify different environmental impacts on California from different specific routes, fail to

predict and disclose impacts beyond those from radiological releases, including reasonably

19



foreseeable impacts on air (other than stating that the project will not cause national standards to
be violated), water, water supply, land, housing, highways and freeways, railroad tracks,
facilities and rights-of-way, or impacts on other environmental media and public facilities that
may occur from transport in and through California of these radioactive materials, although the
documents do at least some analysis of these factors for Nevada (e.g., Repository SEIS Chapter
6, sections 6.1.2 through 6.1.3), and fail to compare the impacts of routes in and through
California that would be needed to connect with the Mina or the Caliente rail routes in Nevada.

3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H(1)(1ii)]

Because this contention raises an issue whether DOE has complied with NEPA, the CEQ
regulations, and the NRC NEPA regulations; pursuant to 10 C.F.R. § 51.109(a) (2), 10 C.F.R.
§ 63.31(c) and section II, paragraph 1 of the Notice of Hearing, this contention is within the
scope of the hearing.

4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may determine that the NEPA documents for the Yucca Mountain repository
are practicable for adoption, the NRC must find that all requirements of NEPA have been
satisfied. (NVEI v. EPA, 373 F.3d at 1314.) An attack on DOE’s NEPA documents based on
substantial and significant new information is a new consideration under 10 C.F.R. § 51.109(c),
which makes the NEPA documents not practicable for adoption. (Notice of Hearing Section
II1.B, 73 Fed. Reg. 63,031 (Oct. 22, 2008).) The NEPA documents are legally inadequate and
not practicable for adoption because they fail to fully identify, analyze, and disclose the potential
significant route-specific, non-radiological, and route-comparative environmental impacts of
transportation of radioactive materials through California to Yucca Mountain. The recent DOE

“Project Decision Schedule (PDS)” (LSN CEC000000622) does not even list route selection —
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other than through Nevada -- as a decision point in the process for the Yucca Mountain Project.
The PDS states that selection of a “final suite of routes” and “detailed planning” for those routes
is scheduled for an indeterminate time between three and five years prior to the commencement
of shipments; DOE makes no mention of or commitment to performing any NEPA analysis for
route selection. DOE’s NEPA documents are not practicable for adoption by the NRC without
such an analysis.

5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(D(1)(v

The Yucca Mountain Repository project encompasses both the storage of radioactive
materials in Yucca Mountain and the transportation of such materials to Yucca Mountain;
without transportation of the materials, there would be nothing to store or dispose of at Yucca
Mountain. NEPA, the CEQ regulations interpreting NEPA, and the NRC regulations to carry out
NEPA require that the entire project be addressed in NRC’s NEPA compliance. DOE’s NEPA
documents submitted to the NRC fail to comply with NEPA on several major counts. First, DOE
has segmented and piecemealed its NEPA analysis by postponing any identification and
environmental analysis of, and by deferring any comparison or selection of actual truck, rail,
barge, or other transportation routes through California until years in the future, referring
vaguely to a future Transportation Plan and Operations Plan whose contents and scope are
currently unknown, despite the feasibility of analysis now of at least some California transport
routes. Second, the NEPA documents substantially omit any analysis of the reasonably
foreseeable route-specific environmental impacts of transport of nuclear waste in and through
California, providing environmental analysis and disclosure only at a general, programmatic
level and not at a route-specific level, despite the fact that DOE seeks approval for a license for

the entire Yucca Mountain project, including transport, in this Proceeding. Third, DOE has not
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even purported to analyze any California-specific environmental impacts of transportation of
spent nuclear fuel and high-level radioactive waste through California to Yucca Mountain other
than radiological impacts, despite the reasonable foreseeability of, e.g., the deleterious effects of
fifty years of overweight, oversize truck shipments on California state routes never designed or
built to accommodate such vehicles, the air quality and economic impacts of any accident that
blocks or makes useable any major Interstate Highway, commercial rail route, intermodal facility
(such as a rail yard), or sea lane, the impacts on water quality or water supply of any accident
that occurs in or near the California Aqueduct or other State Water Project facility, and many
others. Fourth, the DOE NEPA documents fail to perform a comparison of the routes for
transport of nuclear waste from other states through California that would connect to either the
Mina or the Caliente rail corridor in Nevada, despite the fact that this choice has huge potential
environmental consequences for California. Finally, the NEPA documents fail to analyze the
choices of transport mode (e.g., truck or barge), as well as a transport route, from California
reactor sites at Humboldt Bay and Diablo Canyon. Because the DOE NEPA documents describe
the environmental impacts of transportation of these materials in and through California only at a
generic, programmatic level, and not at a route-specific level that addresses all environmental
impacts in detail and compares the alternative routes through California, they are inadequate
under NEPA and are not practicable for adoption by the NRC.

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(H)(1)(v1)]

The DOE NEPA documents do not adequately address the potential significant
environmental impacts of the entire Yucca Mountain project, because they do not analyze or
disclose the route-specific, non-radiological, or route-comparative environmental impacts of

transportation of nuclear waste within and through California to Yucca Mountain. Without a
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project-level, complete analysis of the reasonably foreseeable environmental impacts of transport
in and through California, and all of such impacts, the DOE NEPA documents are not adequate
and are not practicable for adoption by the NRC.

The specific portions of the License Application (hereinafter “LLA”) being challenged are
the Yucca Mountain FEIS at Chapter 6 and Appendix J, the Repository SEIS and Nevada Rail
Corridor SEIS at Chapter 6 and Appendices G and H, the Rail Alignment EIS, and the Response

to Comments document, all of which fail to present the required analyses.
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CAL-NEPA-2

DOE’s NEPA Documents Impermissibly Segment the Project as to Route Selection and
Route-Specific Impact Analysis

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS, the Repository
SEIS, or the Nevada Rail Corridor SEIS, as is required by 10 C.F.R. § 51.109(c), because they
are incomplete and inadequate pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in
that these NEPA documents segment and piecemeal the NEPA analysis of the Yucca Mountain
project by postponing the identification and disclosure of reasonably foreseeable transportation
routes within and through California until an unspecified time in the future, and do not analyze
or disclose the possible and reasonably foreseeable significant route-specific impacts on the
environment of California of the transportation of spent nuclear fuel or of high-level radioactive
waste over these routes through California.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(i1)]

DOE’s NEPA documents identify, predict, analyze, and disclose only what DOE
characterizes as “representative routes” for transportation of spent nuclear fuel and high-level
radioactive waste, segmenting and piecemealing the NEPA analysis by deferring the
identification and analysis of actual routes and the route-specific environmental impacts until a
time years in the future when DOE will purportedly prepare a Transportation Plan and
Operational Plan of unspecified content, specificity, and scope, documents that bear directly on
the safety and environmental impacts of the Yucca Mountain project, but that may not even exist
to be presented to the Atomic Safety and Licensing Board or the NRC until this Proceeding is
over, preventing the public from reviewing and commenting on them and the NRC from

considering them.
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3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H(1)(1ii)]

Because this contention raises an issue whether DOE has complied with NEPA, the CEQ
regulations, and the NRC NEPA regulations; pursuant to 10 C.F.R. § 51.109(a) (2), 10 C.F.R.
§ 63.31(c) and section II, paragraph 1 of the Notice of Hearing, this contention is within the
scope of the hearing.

4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may determine that the NEPA documents for the Yucca Mountain repository
are practicable for adoption, the NRC must find that all requirements of NEPA have been
satisfied. (NVEI v. EPA, 373 F.3d at 1314.) An attack on DOE’s NEPA documents based on
substantial and significant new information is a new consideration under 10 C.F.R. § 51.109(c),
which makes the NEPA documents not practicable for adoption. (Notice of Hearing Section
IIB, 73 Fed. Reg. 63,031 (Oct. 22, 2008).) The NEPA documents are inadequate and not
practicable for adoption because they segment and piecemeal the project by postponing the
identification and full analysis of the significant environmental impacts of transportation in and
through California of radioactive materials to Yucca Mountain until a time that DOE predicts
will be several years after the Licensing Proceeding begins, and probably after it concludes. It is
not practicable for the NRC to adopt a NEPA analysis of a DOE transportation and operations

analysis that does not now exist, and may not exist during the pendency of the Licensing

Proceeding.
5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(H(1)(v

The Yucca Mountain Repository project encompasses both the storage of radioactive

materials in Yucca Mountain and the transportation of such materials to Yucca Mountain;
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without transportation of the materials, there would be nothing to store or dispose of at Yucca
Mountain. NEPA requires that the entire project be addressed in NRC’s NEPA compliance.
However, the NEPA documents state explicitly that no actual transportation routes will be
identified, let alone analyzed and their environmental impacts disclosed or compared, until
approximately four years before transportation of material to the Yucca Mountain repository
begins. (Yucca Mountain FEIS App. J, section J.1.2.2, Repository SEIS App. H, section H.4.2,
H.10.4.2, Response to Comments at CR-185.) Yucca Mountain is currently estimated by DOE to
be opened to receive waste in about 2020, so that the transportation and operations plan DOE
contemplates preparing would not be done until about 2016, or approximately four years after
the Licensing Proceeding is scheduled to end. The recent DOE “Project Decision Schedule
(PDS)” (LSN CEC000000622) does not even list route selection — other than through Nevada --
as a decision point in the process for the Yucca Mountain Project. The PDS states that selection
of a “final suite of routes” and “detailed planning” for those routes is scheduled for an
indeterminate time between three and five years prior to the commencement of shipments; DOE
makes no mention of or commitment to performing any NEPA analysis for route selection. This
decision by DOE to deliberately segment off and postpone the analysis of actual transportation
and operational plans for routes in and through California until a future time that DOE concedes
will be some years after the Licensing Proceeding commences, and that will almost certainly
occur after it is completed, deprives the public of the opportunity guaranteed it by NEPA to
review and comment on the whole Yucca Mountain repository project before it is approved. It
also deprives the NRC of the ability to carry out its duty to evaluate the environmental harm the
whole project may do, weigh that harm against the overall benefits of the whole project , and

attach conditions needed to protect the environment, all as required by NRC regulations at 10
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C.F.R. § 63.31(c). Accordingly, the DOE NEPA documents do not comport with NEPA or NRC
regulations, and are impracticable for adoption by the NRC.

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(D)(1)(vi)]

DOE contends that its NEPA documents are adequate under NEPA and the NRC’s
regulations, despite their deliberate segmentation and postponement of analysis and disclosure of
the potential significant environmental impacts of transporting spent nuclear fuel and high-level
radioactive waste to Yucca Mountain on actual routes in and through California. It is
impracticable for the NRC to adopt and rely upon a NEPA analysis that does not exist and is not
expected to exist during the pendency of this Proceeding, and whose contents therefore cannot be
known by the public or considered by the NRC. DOE contends that this segmentation and
piecemealing of the Yucca Mountain repository is lawful, and California contends that it violates
NEPA and NRC regulations.

The specific portions of the LA that are being challenged are the Yucca Mountain FEIS
at Chapter 6 and Appendix J, the Repository SEIS at Chapter 6 and Appendices G, H, and M,
and the Response to Comments at CR-223, CR-230, CR-234, CR-236, CR-238, CR-258-59, CR-

426, all of which fail to include the required analysis.
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CAL-NEPA-3

DOE’s NEPA Documents Impermissibly Fail to Analyze and Disclose Different
Environmental Impacts from the Mina and Caliente Routes

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS, the Repository
SEIS, or the Nevada Rail Corridor SEIS, as is required by 10 C.F.R. § 51.109(c), because they
are incomplete and inadequate pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in
that the NEPA documents do not analyze or disclose the possible and reasonably foreseeable
significant impacts on the environment of California of the choice between rail transportation in
Nevada of spent nuclear fuel and high-level radioactive waste using the Mina route, as opposed
to the Caliente rail route.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(i1)]

The NEPA documents prepared by DOE identify, predict, analyze, and disclose only the
potential route-specific environmental impacts on Nevada of rail transportation of spent nuclear
fuel and high-level radioactive waste via the rail routes identified by DOE as the Mina route or
the Caliente route, but fail to identify, predict, analyze, and disclose the difference in the
potential environmental impacts on California from these different routes and the dramatically
different amounts of radioactive material that will be transported through California from other
states, depending upon whether the Mina route, or the Caliente route, within Nevada is chosen.

3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H(1)(1ii)]

Because this contention raises an issue whether DOE has complied with NEPA, the CEQ

regulations, and the NRC NEPA regulations; pursuant to 10 C.F.R. § 51.109(a)(2), 10 C.F.R.
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§ 63.31(c) and section II, paragraph 1 of the Notice of Hearing, it is within the scope of the
hearing.

4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may determine that the NEPA documents for the Yucca Mountain repository
are practicable for adoption, the NRC must find that all requirements of NEPA have been
satisfied. (NVEI v. EPA, 373 F.3d at 1314.) An attack on DOE’s NEPA documents based on
substantial and significant new information is a new consideration under 10 C.F.R. § 51.109(c),
which makes the NEPA documents not practicable for adoption. (Notice of Hearing Section
IIB, 73 Fed. Reg. 63,031 (Oct. 22, 2008).) The NEPA documents are inadequate and not
practicable for adoption because they fail to fully identify, analyze, and disclose the potential
significant environmental impacts on California of the choice of rail routes for transportation of
nuclear waste within Nevada.

5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(D(1)(v

The choice between the two proposed rail corridors, Mina or Caliente, will have a
profound effect on the California environment, since the maps of so-called “representative
routes” presented in DOE’s NEPA documents show that the number of shipments made through
California, the length of the trips those shipments will make through California, and the number
of persons potentially exposed to radiation in California differ dramatically depending on
whether DOE chooses and uses the Mina route or the Caliente route for rail shipments within
Nevada. The DOE NEPA documents do not attempt to address the difference in potential
significant environmental impacts, including the difference in the potential for sabotage, of the
choice of rail routes through Nevada as that choice affects the transportation of radioactive

materials through California.
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The DOE NEPA documents state that at least 755 rail casks (on 252 trains), mostly from
other states, will travel through California en route to Yucca Mountain if the Caliente route is
chosen. (Repository SEIS Chap. 6, at 6-18-19, App. G at G-16-18,) If the Mina route is chosen,
1,963 rail casks (on 654 trains), mostly from other states, will be carried on California rail lines.
To reach the Mina junction using the “constrained routes,” it appears that radioactive waste from
the entire southern United States would first travel hundreds of miles by rail through California.
Using DOE’s TRAGIS computer program, which “uses rules that are designed to simulate
routing practices that have been historically used by railroad companies in moving regular
freight and dedicated trains in the United States” (Repository SEIS App. G, Section G-2 , at G-
5), the Repository SEIS indicates that scenarios are possible in which nearly all radioactive waste
in the nation would travel through California on that route. (Repository SEIS App. G, Figure G-
2, at G-8). If the Caliente line is constructed, radioactive waste traveling by rail will pass though
Southern California’s Mojave Desert and enter Nevada near Las Vegas, after passing through
the city of San Bernardino (population 200,000), among others, and the Imperial Valley and
Coachella Valley agricultural region. If the Mina line is constructed, however, radioactive waste
on rail will travel hundreds of miles through California’s populous and agriculturally rich Central
Valley before crossing the mountains near Lake Tahoe and entering Nevada near Reno.

DOE estimates over one hundred trains carrying radioactive materials originating outside
California will pass through the California cities of Bakersfield (population 323,000), Fresno
(481,000), Modesto (209,000), Stockton (290,000), and Sacramento, the state capital, (467,000)
if the Mina route is used. Also, more than 1,000 casks of high-level radioactive waste from
DOE’s Hanford site in Washington may enter California from the north and travel 200 miles

through the agricultural lands of California’s Sacramento Valley and through the City of
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Sacramento to be able to connect to the Mina route. All of the trains bound for connection with
the Mina route will then climb into the Sierra Nevada mountain range and pass through heavily
traveled Donner Summit on a route that contains train tunnels and snow sheds and that is
occasionally made impassible due to heavy snowfall. DOE has never acknowledged, let alone
analyzed, the difficulty of retrieving a dropped cask in the Sierra Nevadas, or the impacts on
traffic or other environmental factors that such an accident could have, nor has it acknowledged
or analyzed the potential environmental impacts of trains laden with TAD casks traveling many
of the other areas of steep slopes and sharp curves that trains taking the California routes to
connect with the Mina route at Hazen, Nevada would have to traverse.

DOE has not compared the potential impacts from using the California routes that would
connect with the Mina rail route with the impacts that could result from choosing the routes
through California that would connect with the Caliente rail route. Further, the recent DOE
“Project Decision Schedule (PDS)” (DOE OCRWM draft December 1, 2008) does not even list
specific route selection — other than routes within Nevada -- as a decision point in the project
decision process for the Yucca Mountain Project. The PDS states that selection of a “final suite
of routes” and “detailed planning” for those routes is scheduled for an indeterminate time
between three and five years prior to the commencement of shipments; DOE makes no mention
of or commitment to performing any NEPA analysis for such route selection. Without such an
analysis, the NEPA documents are incomplete and inadequate, and are therefore impracticable
for adoption by the NRC.

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(H)(1)(v1)]

NEPA, the CEQ regulations interpreting NEPA, and the NRC regulations to carry out

NEPA require that all reasonably foreseeable environmental impacts of the entire project be
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addressed in NRC’s NEPA compliance. California contends that the NEPA documents prepared
by DOE are inadequate for failure to make a comparison of the environmental impacts of the
choice of rail routes to be used within Nevada as that choice affects the amount of waste that
would be transported through California, the location, length, and population numbers along the
routes through California that would connect to the Mina or Caliente rail corridors, the
comparative hazards and potential for accidents and sabotage of those California routes, and the
respective environmental impacts of the choice of routes. Without such an analysis, the DOE
NEPA documents are not adequate and are not practicable for adoption by the NRC.

Specific sections of the LA that are being challenged are Repository SEIS App. G
sections G-2 and G.9.5, App. H, sections H.4.2 through H.4.6, and H.10.3.2, the Response to
Comments at CR-185, CR-212, CR-222, CR-223, CR-226-27, CR-416-17, which do not contain

the Mina versus Caliente analysis.
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CAL-NEPA-4

DOE’S NEPA Documents Fail to Adequately Discuss or Analyze Mitigation in California
Adequately

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS, the Repository
SEIS, or the Nevada Rail Corridor SEIS, as is required by 10 C.F.R. § 51.109(c), because they
are incomplete and inadequate pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in
that the NEPA documents’ discussion of mitigation is internally inconsistent and inadequate:
they analyzes, discusses, and provides mechanisms for mitigating the hazards of spent nuclear
fuel shipments and high-level radioactive waste shipments through Nevada, but fail to do so for
the same types of hazards from shipments in and through California.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(i1)]

The NEPA documents analyze and discuss mitigation for the environmental impacts of
Yucca Mountain within Nevada, including discussion of mitigation boards to ensure appropriate
mitigation, but do not analyze, discuss, or commit to mitigation measures for the environmental
impacts of the transportation portion of the project in California.

3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H(A)(1ii)]

Because this contention raises an issue whether DOE has complied with NEPA and the
NRC NEPA regulations; pursuant to 10 C.F.R. § 51.109(a)(2), 10 C.F.R. § 63.31(c) and section
I, paragraph 1 of the Notice of Hearing, this contention is within the scope of the hearing.

4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may legally issue a license to DOE for the Yucca Mountain repository, the NRC

must find that all requirements of 10 C.F.R. part 51 have been satisfied, including the NRC
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NEPA regulations found at 10 C.F.R. §51.10 et seq. Any party may, pursuant to 10 C.F.R.
§51.109(a) (2) contend that the DOE environmental impact statement is not practicable for the
NRC to adopt. The NEPA documents are inadequate and not practicable for adoption because
they fail to assess the environmental impacts of the proposed Yucca Mountain Repository, in that
DOE has failed to analyze or discuss mitigation, as required by NEPA, the CEQ regulations, and
NRC’s NEPA regulations, for the environmental impacts of transport of nuclear materials within
and through California on their way to the Yucca Mountain repository, while they do analyze,

discuss, and establish mechanism for providing such mitigation for such environmental impacts

in Nevada
5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(H(1)(v

The Repository SEIS, Chapter 9, contains information about the mitigation measures
necessary to reduce or avoid impacts in the vicinity of the Yucca Mountain site. The Repository
SEIS also indicates that the DOE might form a mitigation advisory board to assist with
mitigation activity. However, there is no comparable commitment or projected mechanism for
mitigating impacts that will occur outside the State of Nevada, principally from transportation.
Specifically, the Repository SEIS does not assess the need for mitigation within California,
despite the huge volumes of waste that will traverse California. The NEPA documents state that
at least 755 rail casks (on 252 trains), mostly from other states, will travel through California en
route to Yucca Mountain if the Caliente rail route is chosen. (Repository SEIS App. G, Figure
G-1 at G-7.) If the Mina rail route is chosen, 1,963 rail casks (on 654 trains), mostly from other
states, will be carried on California rail lines. (Repository SEIS App. G Figure G-2 at G-8.)
More casks will be carried by truck through California, and the total volume of shipments

through California by rail and truck may exceed these totals, particularly if Congress accepts
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DOE’s recommendation in DOE/RW-0595 to remove the existing capacity cap on Yucca
Mountain. California will experience more volume of waste transport through its lands and
among its people than almost any other state except Nevada, and the degree to which it is
impacted by this program is also the degree to which NEPA mandates that the NEPA documents
present and discuss mitigation for these impacts. While the Congress established a requirement
for funding training for first responders (section 180(c) of the Nuclear Waste Policy Act
Amendments), this does not obviate the DOE’s responsibility for mitigating the hazards and
potential environmental impacts of transporting these materials.

Because of the high volume of material that will be transported through California, there
will be a plethora of areas where larger-than-average incident-free radiation doses will occur, and
for which mitigation should be analyzed and discussed in the NEPA documents. For example,
there will be substantial intermodal handling required near San Luis Obispo- at least 122 Casks,
causing worker and possibly public exposure (Repository SEIS App. G, Table G-10, at G-16).
Similarly, at least 1332 shipments will go through the Barstow, California rail handling yard,
also causing worker and possibly public exposures (Repository SEIS App. G, Figure G-1, at G-7,
and Table G-10, at  G-16). The Repository SEIS fails to describe how DOE will establish a
plan or create a mechanism for mitigating these impacts. Neither does the Repository SEIS
acknowledge that there may be a need for special handling facilities, such as a dedicated spur in
the Barstow classification yard, special facilities to protect inspectors, or other methods to
mitigate the readily foreseeable impacts of these shipments. The Repository SEIS overlooks and
fails to consider significant location-specific impacts that will occur from transport within and
through California, depriving the public of information that NEPA mandates be provided to it,

and also making it impossible for the NRC to perform the balancing between environmental
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damage and overall benefit, or to require conditions to protect the environment, that NRC
regulations require. The NEPA documents are not practicable for adoption by the NRC.

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(D)(1)(vi)]

There is a significant dispute between California and the DOE about the sufficiency of
DOE’s analysis of its planning for the transportation of these materials in and through California.
The DOE has failed to provide a framework for mitigating the routine and non-routine impacts
of this program in California, and has failed specific actions needed to mitigate the impacts of
the program in California. The NEPA documents do not describe how the DOE will comply
with NRC requirements for protection of the public. As a result of these deficiencies the NEPA
documents are not practicable for adoption by the NRC.

The specific portions of the License Application being challenged are Chapter 9 and
Appendices G and H of the Repository SEIS, and Sections 3 and 4 of the Nevada Rail Corridor
SEIS and Rail Alignment EIS, which should have contained the same kind of detailed analysis of
mitigation (e.g., best management practices, avoidance of sensitive areas) for California areas
affected by the transportation of spent nuclear fuel and high-level radioactive waste as DOE

performed for Nevada areas so affected.
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CAL-NEPA-5

DOE’s NEPA Documents Are Based on an Incomplete and Inaccurate Project Description,
Since a Doubling or Tripling of Yucca Mountain’s Capacity Is Reasonably Foreseeable
Due to DOE’s Request to Congress to Authorize Such a Capacity Increase

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS, the Repository
SEIS, or the Nevada Rail Corridor SEIS, as is required by 10 C.F.R. § 51.109(c), because they
are incomplete and inadequate pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in
that they present an incomplete and inaccurate project description that describes Yucca Mountain
as having only a capacity of 70,000 metric tons heavy metal being stored and/or disposed of at
Yucca Mountain (e.g., Repository SEIS at S-7), with only that amount being transported
(including transportation through California), while it is now reasonably foreseeable that
Congress, at DOE’s request and upon DOE’s recommendation (DOE/RW-0595, LSN
CEC000000613), may authorize the storage and/or disposal of up to four times that total, or even
more; in the alternative, the NEPA documents impermissibly segment the project if DOE plans
to issue a supplement to the NEPA documents addressing this reasonably foreseeable capacity

increase, either during or after the completion of the Licensing Proceeding.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(i1)]

In December 2008, DOE submitted to Congress “The Report to the President and the
Congress by the Secretary of Energy on the Need for a Second Repository” (DOE/RW-0595,
LSN CEC000000613), in which DOE recommended that Congress remove the existing limit on
the legal capacity of Yucca Mountain to receive and emplace nuclear waste, and describing
Yucca Mountain as capable of storing and/or disposing of three times its current limit (/d. at 1,

8), or even four to nine times its current limit (/d., at 8), amounts of waste that the NEPA
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documents do not do more than acknowledge in passing (Repository SEIS Chap. 8), and for
whose transportation, including the portion that would be transported through California, the
NEPA documents do not analyze or disclose the reasonably foreseeable environmental impacts.

3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H(1)(1ii)]

Because this contention raises an issue whether DOE has complied with NEPA, the CEQ
regulations, and the NRC NEPA regulations; pursuant to 10 C.F.R. § 51.109(a)(2), 10 C.F.R.
§ 63.31(c) and section II, paragraph 1 of the Notice of Hearing, this contention is within the
scope of the hearing.

4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may determine that the NEPA documents for the Yucca Mountain repository
are practicable for adoption, the NRC must find that all requirements of NEPA have been
satisfied. (NVEI v. EPA, 373 F.3d at 1314.) An attack on DOE’s NEPA documents based on
substantial and significant new information is a new consideration under 10 C.F.R. § 51.109(c),
which makes the NEPA documents not practicable for adoption. (Notice of Hearing Section
IIB, 73 Fed. Reg. 63,031 (Oct. 22, 2008).) The NEPA documents are inadequate and not
practicable for adoption because they are based on a project description that limits waste
received and emplaced at Yucca Mountain to the current legal limit of 70,000 MTHM, contained
in an estimated 9,495 rail casks and 2,650 truck casks of spent nuclear fuel (Repository SEIS,
App. G at G-15) and an estimated 9,675 casks of high-level radioactive waste (Repository SEIS,
App. G at G-34), a large portion of which will be transported through California. However,
DOE has now requested and recommended to Congress that the legal capacity limit at Yucca
Mountain be removed, without recommending a new capacity limit, and without performing any

NEPA analysis of an expanded capacity at Yucca Mountain, particularly as to the possible
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inclusion of spent nuclear fuel from plants currently not built but in the application or planning
process, in violation of NEPA. Either the project description is inaccurate for substantially
understating the scope of the project, or DOE has segmented the NEPA analysis by presenting an
analysis for a capacity of 70,000 MTHM while reasonably foreseeing that Congress may remove
that limit and authorize a far larger capacity.

5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(D (1) (v

The DOE report asks Congress to remove the capacity limit on Yucca Mountain, and
does not recommend any capacity limit to replace it; the Finding and Recommendation merely
states that Yucca Mountain “can be expanded to accommodate three times, or more, the current
statutory limit of 70,000 MTHM.” (DOE/RW-0595, LSN CEC000000613 at 1.) The report
appears to cite favorably studies that estimate that Yucca Mountain’s capacity, with further site
characterization, could be expanded to hold four to nine times the current legal limit. (/d., at 8.)
The NEPA documents do not address a project of that size, and do not estimate, analyze, or
disclose the impacts on California’s environment and resources of increasing the number of
casks transported through the state by such multiples, despite the clear implication by the timing
of the report that DOE has known during the pendency of this Proceeding that it could make the
recommendation to Congress that it has now made. The Repository SEIS in its cumulative
impacts analysis in Chapter 8 presents a cursory acknowledgement that Yucca Mountain might
someday accept 130,000 MTHM, but it lacks any detail whatsoever, and if Yucca Mountain’s
capacity were expanded to include waste produced by nuclear plants that are now planned but
not built (DOE/RW-0595, LSN CEC000000613, at 2), or to the four-to-nine times the current
cap to which the report refers, even the 130,000 MTHM possible inventory would be exceeded.

That Congress will accede to DOE’s request and recommendation to remove the limit on Yucca
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Mountain’s capacity is at least reasonably foreseeable, and a removal of the current legal limit of
70,000 MTHM is now within the scope of the project DOE desires and plans to construct if it
gains authorization. That being the case, NEPA requires that DOE describe the project it
proposes to build accurately and completely, including the possibility of these much larger
amounts of nuclear waste being transported to Yucca Mountain, and also requires that the NEPA
documents analyze and disclose the environmental impacts of transporting such increased
volumes of nuclear waste. At present, the State of California and its residents cannot know
whether the cask shipments that will be made through California will double, triple, or quadruple
in volume or frequency or both, and cannot know how long the shipments will or may continue
through California. Such a project expansion affects every aspect of the transportation portion of
the project, including the choice of routes, the impacts of use of heavy-haul trucks, the training
of emergency responders, and more. NEPA requires that projects be accurately and completely
described, and that the full project be analyzed at once, where its scope is reasonably foreseeable,
as it is here. An incomplete and inaccurate project description, or alternatively a segmentation of
the environmental analysis of the project when its full parameters are reasonably foreseeable,
deprives the public of the opportunity to comment on the actual, whole project, and deprives the
NRC of the ability to carry out its duty to evaluate the environmental harm the entire project may
do, weigh that harm against the overall benefits of the entire project , and attach conditions
needed to protect the environment, all as required by NRC regulations at 10 C.F.R. § 63.32(c).
Accordingly, the DOE NEPA documents do not comport with NEPA or NRC regulations, and
are impracticable for adoption by the NRC.

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(H)(1)(v1)]

The NEPA documents do not provide specific information that describes or analyzes the
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environmental or public safety impacts of a tripling, quadrupling, or even greater increase in the
amount of spent nuclear fuel or high-level radioactive waste being transported through California
to Yucca Mountain. DOE proposes to have its license approved, even though neither DOE, nor
the NRC, nor the public, knows the actual size and scope of the project, either as to additional
amounts of nuclear waste to be transported or additional years that transport will require. If
DOE plans to perform a NEPA analysis on the expansion of Yucca Mountain’s capacity at a
future time, it is impermissibly segmenting the project. If DOE plans not to perform a NEPA
analysis on the expansion of Yucca Mountain’s capacity at all, it has impermissibly presented an
incomplete and inaccurate project description. Either possibility makes the license application
impracticable for adoption by the NRC.

The specific portions of the LA that are being challenged are Repository SEIS Summary
sections S.2.1, S.4.3, S.6, Chapter 2 sections 2.1 and 2.1.7.2, Chapter 6 sections 6.1.7., 6.1.10,
and 6.3, Chapter 8 sections 8.1.2.1 and 8.4, and Appendix G, G.3, G-4, where the appropriate

project description and analysis do not appear.
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CAL-NEPA-7

DOE’S NEPA Documents Fail to Adequately Describe Transportation Impacts on
Emergency Services in San Bernardino County

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS, the Repository
SEIS, or the Nevada Rail Corridor SEIS, as is required by 10 C.F.R. § 51.109(c), because they
are incomplete and inadequate pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in
that the Repository SEIS, in Chapter 6 and in Appendices A and G, fails to analyze impacts
associated with repository transportation on emergency management agencies, fire services,
police departments, emergency medical services, hospitals, emergency communications centers,
public health and public works in San Bernardino County, California.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(i1)]

In the Repository SEIS (Figure G-6), DOE identifies rail and highway routes through San
Bernardino County, California, that could be used for 857 truck shipments and 755 rail cask
shipments (Repository SEIS app. G, Table G-10) or more, over a period of 50 years, but DOE
fails to assess the impacts of these shipments, and any accidents that could occur, on San
Bernardino County agencies and emergency services.

3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H(1)(1ii)]

Because this contention raises an issue whether DOE has complied with NEPA, the CEQ
regulations, and the NRC NEPA regulations; pursuant to 10 C.F.R. § 51.109(a)(2), 10 C.F.R.
§ 63.31(c) and section II, paragraph 1 of the Notice of Hearing, this contention is within the

scope of the hearing.
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4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may determine that the NEPA documents for the Yucca Mountain repository
are practicable for adoption, the NRC must find that all requirements of NEPA have been
satisfied. (NVEI v. EPA, 373 F.3d at 1314.) An attack on DOE’s NEPA documents based on
substantial and significant new information is a new consideration under 10 C.F.R. § 51.109(c),
which makes the NEPA documents not practicable for adoption. (Notice of Hearing Section
IIB, 73 Fed. Reg. 63,031 (Oct. 22, 2008).) The Repository SEIS is not practicable for adoption
because it fails to assess the environmental impacts of transport in and through San Bernardino
County, California on the agencies and emergency response capabilities of San Bernardino
County.

5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(D (1) (v

San Bernardino County has unique status as the county of transit for all rail and Highway
shipments to Yucca Mountain from California reactors if the Caliente rail route in Nevada is
chosen, and for a high percentage of the shipments from other states that will pass through
California, whether the Mina or the Caliente rail route is chosen. According to the representative
routes identified in the Repository SEIS (at Chap. 6, at. 6-18 and 6-19 and App. G at Figure G-
6), and the shipment estimates provided in the Repository SEIS (App. G at Table G-10), San
Bernardino County would be traversed by about one-third of the total truck shipments to Yucca
Mountain. On average, San Bernardino County could expect one to two truck shipments per
month, every week for 50 years, and about 5 trainloads per year. The number of shipments could
increase significantly if there were to be no second repository, or if DOE rail carriers chose to
use cross-country routes through Arizona and California to a greater extent than is reflected in

the NEPA documents. A study prepared for the State of Nevada (The Transportation of Spent
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Nuclear Fuel and High-Level Waste: A Systematic Basis for Planning and Management at
National, Regional, and Community Levels, LSN NEV000000642) indicated that under certain
circumstances, almost 80 percent of the rail casks, and more than 90 percent of the truck casks,
shipped to Yucca Mountain could traverse San Bernardino County.

Within San Bernardino County, the potential highway routes identified by DOE cover
relatively long distances, and represent a substantial portion of the total affected highway and rail
routes within the State of California. According to the supporting data provided by DOE (BCO-
006, 10-04-2007), potential DOE highway routes within San Bernardino County total about 266
miles, compared to a total of about 434 highway route miles within California. For rail
shipments via the Caliente route, DOE would potentially use about 329 miles of the existing
mainline railroads in San Bernardino County, compared to a total of about 1395 rail route miles
within California. Emergency planning and response in San Bernardino County will be heavily
strained by the confluence of rail and highway routes in the City of Barstow, and by the
concentration of population and business activities near the potential DOE highway and rail
routes to Yucca Mountain through San Bernardino County. The State of California estimates at
least 93,000 residents of San Bernardino County live within one-half mile of the rail routes for
shipments to Yucca Mountain via Caliente, and at least 46,000 residents of San Bernardino
County live within one-half mile of a highway route for truck shipments to Yucca Mountain.
California estimates that 95 percent of San Bernardino County’s 1.7 million residents live within
the 50-mile radiological region of influence for transportation accidents and sabotage. Any
accident or terrorist incident occurring within San Bernardino County could have enormous
environmental consequences that could overwhelm the County’s emergency agencies and first-

responders, but that DOE has not analyzed or described in any way in the Repository SEIS.
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6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(DH)(1)(vi)]

There is a genuine dispute between California and DOE regarding impacts associated
with repository transportation on emergency management agencies, fire services, police
departments, emergency medical services, hospitals, emergency communications centers, and
public health and public works in San Bernardino County. Because DOE has failed to analyze
these impacts in the Repository SEIS, the Repository SEIS fails to meet the requirements of
NEPA, and is not practicable for adoption by the NRC.

The specific portions of the LA being challenged are Repository SEIS Chapter 6 and

Appendices A and G, where the required analysis is not performed.
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CAL-NEPA-8

DOE’S NEPA Documents Fails to Describe the Maximum Reasonably Foreseeable
Accident

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS, the Repository
SEIS, or the Nevada Rail Corridor SEIS, as is required by 10 C.F.R. § 51.109(c), because they
are incomplete and inadequate pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in
that the NEPA documents do not contain project-specific estimates of the costs of cleanup of the
release of radioactive materials resulting from the maximum reasonably foreseeable accident
during transport of spent nuclear fuel or high-level radioactive waste in and through California
on its way to Yucca Mountain (calculations DOE’s computerized models are capable of
producing), but instead present cost estimates based on reports on and analyses of hypothetical
releases, not directly related to or calculated for Yucca Mountain or the maximum reasonably
foreseeable accident, making the NEPA documents’ analysis inadequate and not practicable for
adoption by NRC.

2. Basis of this contention [10 C.F.R. § 2.309(H)(1)(i1)]

Repository SEIS Section G.9.7 acknowledges the possibility of damage to truck and rail
shipping casks due to various accident scenarios, calculates the possible amounts of radioactive
materials that could be released from what DOE considers to be the maximum reasonably
foreseeable accident, and estimates the potential public health impacts that the release of
radioactive materials in urban and rural areas from such an accident would cause, but provides
no estimate of the cost of cleanup after the maximum reasonably foreseeable accident, and no
estimate of other economic impacts from such accident, despite the fact that DOE computer

models are fully capable of calculating and producing such estimates.
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3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H(1)(1ii)]

Because this contention raises an issue whether DOE has complied with the NRC
requirements applicable to Yucca Mountain, and falls within the scope of the hearing as
specified in section II, paragraph 1 of the Notice of Hearing, this contention is within the scope
of the hearing.

4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may legally issue a license to DOE for the Yucca Mountain repository, the NRC
must find that all requirements of 10 C.F.R. part 51 have been satisfied, including the NRC
NEPA regulations found at 10 C.F.R. § 51.10 et seq. Any party may, pursuant to 10 C.F.R.

§ 51.109(a)(2), contend that the DOE environmental impact statement is not practicable for the
NRC to adopt. The NEPA documents are inadequate and not practicable for adoption because
they fail to analyze or provide an adequate appraisal of the cost of cleaning up the releases of
radioactive material in California that DOE concedes may occur following the maximum

reasonably foreseeable accident, despite DOE’s technical ability to present such cleanup cost

estimates.
5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(H(1)(v

DOE’s NEPA documents discuss and use computer modeling results to estimate the
release of radioactive materials that could result from what DOE considers to be the maximum
reasonably foreseeable accident that could occur from transport of spent nuclear fuel and high-
level radioactive material to Yucca Mountain, and estimates the public health impacts that could
occur from such a release, including the impacts in California. However, while the Repository

SEIS discusses various studies and estimates of the costs of cleanup of a release of radioactive
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materials in hypothetical situations, the Repository SEIS contains no estimate for the cost to
cleanup or recover from the possible transportation accidents occurring during the life of the
Yucca Mountain Project that were evaluated by DOE. The DOE assumes that such recovery and
cleanup would occur. The costs to recover from an accident involving a release of radiation
would be very substantial. The software used to evaluate the risk of transporting radioactive
material (RADTRAN) has an economic model that produces an estimate of the cleanup
consequences of an accident over a wide range of alternative accidents. (Sandia National
Laboratories, RADTRAN 5 User Guide, LSN DN2001393102 - ALD.20050315.7530.) In order
to produce the calculations of potential public health impacts, the software also calculated the
cleanup costs -- yet this cost estimate is not included in the Repository SEIS for any specific
locations within California or for any bounding scenario.

In addition, the DOE software has been calibrated against other historical experience and
reported in Survey of Costs Arising From Potential Radionuclide Scattering Events. (LSN
CEC000000611.) That report found that cleanup costs will be expensive. Additionally, the
DOE sponsored a report on some historical plutonium contamination events that the Repository
SEIS fails to consider (Site Restoration: Estimation of Attributable Costs from Plutonium
Dispersal Accidents, LSN CEC000000618). This report found cleanup costs for such
contamination to range from $100 million to $500 million per square kilometer. Neither report’s
conclusions are reflected in the Repository SEIS. The Repository SEIS also failed to consider
the consequences of the Chernobyl accident, which provide information about cleanup costs,
extent of contamination and the mechanics of cleanup itself.

Further, the Repository SEIS fails to consider the entire range of costs, including indirect

costs, that will result from the contamination occurring as the result of transporting these

48



materials through California. Because of the routes on which these shipments will travel, it is
possible that, should the maximum reasonably foreseeable accident occur in California or
anywhere else, it will cause: 1) contamination of critical transportation system components (e.g.
rail yards, highway interchanges, and ports); 2) contamination of urban or suburban areas that
cannot be effectively decontaminated except by razing and interdiction; 3) contamination of
natural resources (e.g., rivers, lakes); or 4) rendering of public lands unavailable for use (e.g.,
parks, scenic areas, wildlife preserves). Despite the great harm that could result from such an
accident, the Repository SEIS does not assess these impacts with a bounding analysis.

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(DH)(1)(vi)]

There is a genuine dispute between California and DOE regarding the cost of cleanup
following the maximum reasonably foreseeable accident evaluated in the Repository SEIS,
Subsections 6.3.3.2, and 6.2.4. DOE has failed to provide cleanup cost estimates in the
Repository SEIS, despite its technical ability to do so. This is a significant deficiency because,
without an assessment of transportation accident cleanup costs, the Repository SEIS fails to
assess the project adequately under NEPA. The lack of cleanup cost figures also impairs NRC’s
consideration of reasonable alternatives to the design of the transportation portion of the project,
since with the addition of cleanup costs, the economic impacts could be materially different.
Further, the omission of this information has deprived the public of the opportunity to review this
information, and also makes it impossible for NRC to perform the balancing between
environmental damage and overall benefit, or to require conditions to protect the environment,
that NRC regulations require at 10 C.F.R. § 63.31(c). The NEPA documents are not practicable
for adoption by NRC. The specific portions of the LA being challenged are Repository SEIS

sections 6.3.3.2, 6.2.4, G.8, and G.9.7.
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CAL-NEPA-9

DOE Failed to Comply with NEPA’s Procedural Requirements for Full Public Review and
Opportunity for Comments in California

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS, the Repository
SEIS, or the Nevada Rail Corridor SEIS, as is required by 10 C.F.R. § 51.109(c), because they
are incomplete and inadequate pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in
that DOE refused to hold public hearings in California on the Repository SEIS in areas of
maximum population and potential environmental impacts, despite explicit and specific requests
from California that it hold such public hearings.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(i1)]

Shipments of spent nuclear fuel and high-level radioactive material to Yucca Mountain
will be transported through California through heavily populated Southern California, the North
Coast area, the Central Valley, and the Sacramento Valley, all areas of significant population
concentrations and potential resource damage, yet DOE violated NEPA’s procedural
requirements by refusing to hold public hearings on the Repository SEIS in any of these
locations, despite specific requests from California that it do so, and by holding its only
California public hearing on the Repository SEIS in the sparsely populated, remote town of Lone
Pine, California.

3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H(1)(1ii)]

Because this contention raises an issue whether DOE has complied with NEPA, the CEQ
regulations, and the NRC NEPA regulations; pursuant to 10 C.F.R. § 51.109(a)(2), 10 C.F.R.

§ 63.31(c), and section II, paragraph 1 of the Notice of Hearing, this contention is within the
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scope of the hearing.

4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may legally issue a license to DOE for the Yucca Mountain repository, the NRC
must find, supported by substantial evidence in the administrative record, that it is practicable for
the NRC to adopt DOE’s NEPA documents. The Repository SEIS is not practicable for adoption
because DOE failed to provide a full and adequate opportunity for public comment through
public hearings that were reasonably accessible and available to the affected public, including
those members of the affected public for whom it is a great hardship to travel hundreds of miles
to a remote location on the other side of the Sierra Nevada Mountains from where transportation
impacts will be felt. By holding its sole California hearing on the Repository SEIS in Lone Pine,
DOE deprived the affected California public of the full opportunity that NEPA requires to
publicly comment on the Repository SEIS.

5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(D(1)(v

Although the shipment of tens of thousands of tons of spent nuclear fuel and high level
radioactive waste may travel by heavy-haul trucks and by rail through Barstow, San Bernardino,
large portions of the Central Valley of California and the metropolitan area of Sacramento, and
through the redwood forests along the North Coast of California, the only public meeting on the
Draft Supplement to the Yucca Mountain FEIS, the draft Rail Alignment EIS and the draft
Nevada Rail Corridor SEIS occurred in Lone Pine, California, a remote location hundreds of
miles from the California cities where the majority of the rail routes will be located, and
hundreds of miles from the Donner Summit, where truck and rail shipments destined to connect
with the Mina rail route would pass through the Sierra Nevada Mountains. DOE made no effort

to ensure that heavily populated areas of California received notice and were made aware of
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DOE’s proposed action, even though DOE will transport thousands of tons of high level nuclear
waste near or through their communities. DOE refused to hold additional California public
meetings, even though the California Energy Commission, as well as others, repeatedly asked for
at least one public meeting in Sacramento, as well as other cities.

According to the representative routes identified in the Repository SEIS (at G-7 and G-8),
and the shipment estimates provided in the Repository SEIS (at G-16-18), California would be
traversed by about one-third of the total truck shipments to Yucca Mountain. In particular, on
average, San Bernardino County in the southern part of the State could expect one to two truck
shipments per month, every week for 50 years, and about 5 trainloads per year. The number of
shipments could increase significantly if there were to be no second repository, or if DOE rail
carriers chose to use cross-country routes through Arizona and California to a greater extent than
is reflected in the NEPA documents. A study prepared for the State of Nevada (PIC, 1996)
estimated that under certain circumstances, almost 80 percent of the rail casks, and more than 90
percent of the truck casks, shipped to Yucca Mountain could traverse California. Yet, the only
public meeting DOE held on the draft Repository SEIS was in Lone Pine, a town of about 2,000
people with no commercial airport and which is a four hour drive from Los Angeles and six
hours from Sacramento. NEPA requires that the public be given an adequate opportunity to
comment on environmental documents such as the Repository SEIS; because DOE did not
provide such an opportunity in California, the Repository SEIS is inadequate under NEPA and is
not practicable for adoption by the NRC

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(H)(1)(v1)]

There is a genuine dispute between DOE and California in that California believes that

DOE did not allow for sufficient public participation in California on the Repository SEIS, while
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DOE believes that it did.

The specific portion of the LA being challenged is Repository SEIS section 1.5.2.
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CAL-NEPA-10

Failure to Analyze Impacts of Intermodal Transfers

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS, the Repository
SEIS, or the Nevada Rail Corridor SEIS, as is required by 10 C.F.R. § 51.109(c), because they
are incomplete and inadequate pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in
that DOE failed to analyze the public health and safety and other environmental impacts from the
handling of intermodal transportation containers.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(11)]

T he NEPA documents fail to provide a specific description or analysis of how DOE will
fulfill its obligations to safely handle and ship spent nuclear fuel from California reactor sites to
Yucca Mountain using intermodal transportation.

3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H()(Gi1)]

Because this contention raises an issue whether DOE has complied with NEPA, the CEQ
regulations, and the NRC NEPA regulations; pursuant to 10 C.F.R. § 51.109(a)(2), 10 C.F.R.
§ 63.31(c) and section II, paragraph 1 of the Notice of Hearing, it is within the scope of the
hearing.

4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may determine that the NEPA documents for the Yucca Mountain repository
are practicable for adoption, the NRC must find that all requirements of NEPA have been
satisfied. (VEI v. EPA, 373 F.3d at 1314.) A challenge to DOE’s NEPA documents based on

substantial and significant new information is a new consideration under 10 C.F.R. § 51.109(c),
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which makes the NEPA documents not practicable for adoption. (Notice of Hearing Section
II.B, 73 Fed. Reg. 63,031 (Oct. 22, 2008).) The NEPA documents are inadequate and not
practicable for adoption because they fail to assess the public health and safety and other
environmental impacts from the handling of intermodal transportation containers. For example,
DOE’s proposed representative routes for intermodal handling of shipments from Diablo Canyon
and Humboldt Bay nuclear power plants may bring substantial numbers of shipments into the
downtown area of two California cities, but the NEPA documents do not assess the public health
and safety and environmental consequences of the large number of intermodal handling
operations in the California cities of San Luis Obispo and Redding that might be necessary to
transport spent nuclear fuel to the Yucca Mountain Repository.

5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(D (1) (v

Chapter 6 and Appendix G of the Repository SEIS contain information about DOE’s
proposed transportation program, but lacks sufficient detail or adequate analysis of intermodal
handling. The Comment Response document, CR-229, Sec. 1.6.2 (1822) states: "The
transportation of rail casks from generator sites not serviced by railroads could be achieved by
transporting rail casks to a rail head by either heavy-haul truck or barge. Both methods were
evaluated in the Yucca Mountain FEIS. The Draft Repository SEIS evaluated only heavy-haul
truck since the relative environmental impacts of heavy-haul trucks and barge would be similar.
As the schedule for these shipments grows closer, the logistics associated with the selection of
heavy-haul truck or barge shipment will be further evaluated." This postponement of the
evaluation of a key component of the project, namely, the specific problems of intermodal
handling at proposed transfer sites in California, constitutes an inappropriate segmenting of the

project.
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The NEPA documents do not contain any information about how the large numbers of
complex intermodal handling operations that may be necessary in San Luis Obispo and Redding
will be done safely, nor does it contain such information about intermodal transfers at any other
point. Intermodal handling operations, which involve transferring spent nuclear fuel from one
mode of transportation to another (e.g., from heavy haul truck to rail), may be required for
shipments from Diablo Canyon, and Humboldt Bay. In addition, shipment of the spent nuclear
fuel from Humboldt Bay may be done by barge, which would require heavy duty cranes to lift
the casks unto the barges. The Repository SEIS provides some information about the numbers of
shipments and the general destinations of the shipments, but does not provide any detail about
how shipments will be handled at points of transfer. For example the maps in the NEPA
documents depict an overweight truck route moving waste from Diablo Canyon into San Luis
Obispo, California. However, the NEPA documents do not address specific handling issues that
will arise in San Luis Obispo, such as how a shipper would unload heavy haul trucks or load rail
cars in the middle of San Luis Obispo where no intermodal handling facility now exists.
Because there is no intermodal handling facility at the point of transfer in San Luis Obispo, DOE
would have to construct, staff, and operate one, which has not been considered in the NEPA
documents. Additionally, DOE will need to consider how to prevent or mitigate the radiation
that will be emitted in the middle of San Luis Obispo as a result of this transfer. The same
problem exists in Redding California, where intermodal transfer may be necessary for shipments
from Humboldt Bay. There is no intermodal handling facility in that city for easy handling of
these casks.

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(H)(1)(v1)]

There is a genuine dispute between the State of California and DOE over the fact that the
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Repository SEIS does not provide specific information that describes or analyzes the
environmental or public safety impacts of the handling and transfer of intermodal containers of
spent nuclear fuel that will be an essential part of DOE’s proposed action. The Repository SEIS
does provide general information about DOE’s intermodal handling preferences, however,
nowhere in the NEPA documents or their supporting documentation does DOE describe and
analyze : 1) the specific actions necessary to load and transfer spent nuclear fuel that is necessary
to implement the proposed action; 2) the intensity of the environmental impacts of the handling,
loading and transferring of spent nuclear fuel onto trucks, trains and/or barges that are a
necessary part of the proposed action; 3) an assessment of the public safety impacts of the
handling, loading and transferring of containers of spent nuclear fuel involved in the proposed
action. The Repository SEIS does not provide an adequate description of the proposed action
and it postpones to later transportation planning the responsibility of describing how the spent
nuclear fuel containers will be transferred at the intermodal sites. Instead, in Chapter six,
subchapters 6.2.2 through 6.2.5, DOE provides only a brief, generic analysis of possible risks
while loading at a generator site, but there is no discussion of the impacts from the unloading,
transfer and loading at intermodal points in California. DOE proposes to have its license
approved, even though it will not analyze the clear impact from the transfer of spent nuclear fuel
until a subsequent transportation plan is created in a future process. NEPA requires an analysis
of all reasonably foreseeable impacts, and DOE’s failure to perform the analysis of impacts at
intermodal and other transfer points makes the NEPA documents impracticable to adopt.

The specific portion of the Repository SEIS that is being challenged is Chapter 6 and

Appendix G of the Repository SEIS to the extent that discussion of these impacts have been
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totally omitted, as well as more specifically, Repository SEIS Chapter six, subchapters 6.2.2

through 6.2.5 and Appendix G, G.1.2. and G.1.1.3, and CR-224.
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CAL-NEPA-11

Failure to Evaluate Impacts Within All Radiologic Regions of Influence

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS, the Repository SEIS, or
the Nevada Rail Corridor SEIS, as is required by 10 C.F.R. § 51.109(c), because they are
incomplete and inadequate pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in that
they fail to evaluate the environmental impacts within all radiological regions of influence (ROI)
for transportation in California and nationally.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(i1)]

The Repository SEIS, Sec. 3.2.1, define the regions of influence for radiological impacts
of incident-free transportation (0.8 kilometers or 0.5 mile on either side of the transportation
route centerline) and for the radiological impacts of transportation accidents and sabotage (80
kilometers or 50 miles on either side of the transportation route centerline); but the Repository
SEIS fails to assess the environmental impacts of the ROI anywhere outside the State of Nevada.

3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H(A)(1ii)]

Because this contention raises an issue whether DOE has complied with NEPA, the CEQ
regulations, and the NRC NEPA regulations; pursuant to 10 C.F.R. § 51.109(a)(2), 10 C.F.R.
§ 63.31(c) and section II, paragraph 1 of the Notice of Hearing, it is within the scope of the
hearing.

4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may determine that the NEPA documents for the Yucca Mountain repository

are practicable for adoption, the NRC must find that all requirements of NEPA have been
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satisfied. (NVEI v. EPA, 373 F.3d at 1314.) An attack on DOE’s NEPA documents based on
substantial and significant new information is a new consideration under 10 C.F.R. § 51.109(c),
which makes the NEPA documents not practicable for adoption. (Notice of Hearing Section
III.B, 73 Fed. Reg. 63,031 (Oct. 22, 2008).). The NEPA documents are inadequate and not
practicable for adoption because they fail to assess the environmental impacts of the proposed
Yucca Mountain Repository, namely they have not considered the ROI for transportation
impacts of the proposed action for areas outside of Nevada.

5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(D (1) (v

The Repository SEIS describes the ROI for public health and safety along existing
transportation routes is 800 meters (0.5 mile) from the centerline of the transportation rights-of-
way and from the boundary of rail yards for incident-free (nonaccident) conditions. The ROI
extends to 80 kilometers (50 miles) to address potential human health and safety impacts from
accident scenarios. The Rail Alignment EIS, Sec. 3.2.10.1.2, and 3.3.10.1.2, provides
information that describes exposed populations and health and safety impacts within the
radiological regions of influence only along the Caliente and Mina alignments. Neither the
Repository SEIS nor the Rail Alignment EIS provide comparable dose and population
information for the ROI along existing routes in California and nationally, even though these
areas will be traversed by the same shipments assessed in the Rail Alignment EIS. Based on the
2000 decennial census prepared by the Bureau of the Census estimates, about 1,890,000 people
in California live within the area defined by the ROI for incident free transportation. There are
also a significant number of public facilities within these areas. Federal Emergency
Management Agency (FEMA) Multi-Hazard databases (2006 version) show that there are: 47

Medical centers, 1 emergency center, 64 Fire stations, 102 police stations, and 631 schools
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within the radiological region of influence for incident free transportation. Accordingly, there is
a substantially greater number of these facilities within the ROI that could be subject to accidents
or sabotage. The Repository SEIS does not evaluate the effect of its proposed action on these
facilities. The potential impacts on the exposed populations and on these facilities have not been
assessed, nor has an analysis which establishes bounds around possible impacts been provided in
the Repository SEIS.

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(H)(1)(vi)]

There is a genuine dispute between California and DOE as to the analysis of exposed
populations and the evaluation of health and safety impacts within the various ROIs along rail
and truck routes within California and nationally. DOE has provided information only for the
ROIs along the Caliente and Mina alignments within Nevada. The NEPA documents are
deficient in a significant way because they fail to analyze California’s exposed populations and
health and safety impacts within the transportation ROI. There is an inadequate disclosure of the
environmental impact of the routes. California believes that the NEPA documents are
impracticable to adopt because they fail to provide a full analysis of risks and environmental

The Specific portion of the TSPA-LA that is being challenged is the Repository SEIS

subsections 3.2.2 and 6.4.1. and Rail Alignment EIS, subsections. 3.2.10.1.2, and 3.3.10.1.2,
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CAL-NEPA-12

Failure to Discuss and Analyze Collocation Risks

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS, the Repository
SEIS, or the Nevada Rail Corridor SEIS, as is required by 10 C.F.R. § 51.109(c), because they
are incomplete and inadequate pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in
that the Repository SEIS’s analysis of accident risks and consequences does not discuss or
analyze the collocation of essential facilities on the possible routes to the repository.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(i1)]

The Repository SEIS analyzes accident risks in a generic fashion that applies statewide
accident values without considering the unique local conditions, including the collocation of
essential facilities, that may make an accident more likely or the consequences of an accident
more severe.

3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H(1)(1ii)]

Because this contention raises an issue whether DOE has complied with NEPA, the CEQ
regulations, and the NRC NEPA regulations; pursuant to 10 C.F.R. § 51.109(a)(2), 10 C.F.R.
§ 63.31(c) and section II, paragraph 1 of the Notice of Hearing, it is within the scope of the
hearing.

4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may determine that the NEPA documents for the Yucca Mountain repository
are practicable for adoption, the NRC must find that all requirements of NEPA have been

satisfied. (NVEI v. EPA, 373 F.3d at 1314.) An attack on DOE’s NEPA documents based on
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substantial and significant new information is a new consideration under 10 C.F.R. § 51.109(c),
which makes the NEPA documents not practicable for adoption. (Notice of Hearing Section
II.B, 73 Fed. Reg. 63,031 (Oct. 22, 2008).) The NEPA documents are inadequate and not
practicable for adoption because they fail to assess all of the environmental impacts of the
proposed Yucca Mountain repository, namely, it does not describe or analyze public health and
safety and other environmental impacts of the collocation of routes with essential facilities.

5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(D(1)(v

Chapter 6 of the Repository SEIS contains information about the risks of transporting spent
nuclear fuel and high-level radioactive waste to the Yucca Mountain repository. To estimate
these risks, the DOE used generic accident consequences and state accident rates to analyze the
impacts of the proposed action. The Repository SEIS overlooks significant evidence related to
location-specific risks and the consequences of severe accidents due to the collocation of other
facilities. This problem is particularly severe in California due to the density of facilities
collocated in certain areas.

For example, on May 12" 1989, a train derailed in the El Cajon Pass in San Bernardino
County in California. On May 25™ 1989, as part of the cleanup, a bulldozer pierced the
CALNEYV pipeline and caused a fire which destroyed eleven homes and caused fourteen million
dollars in damage. (National Transportation Safety Board, 1990, Derailment of Southern Pacific
Railroad Transportation Company Freight Train on May 12th 1989, Washington, D.C., at Vi.)
A subsequent Federal Emergency Management Agency (LSN # CEC000000619, Federal
Emergency Management Agency, Collocation Impacts on the Vulnerability of Lifelines During
Earthquakes with Applications to the Cajon Pass, California, Washington, D.C. at 49.) study

found 250 different transmission facilities collocated within the El Cajon Pass. Another

63



derailment and fire occurred in the same area in 1994 and again in 1996. (LSN #
CEC000000620, National Transportation Safety Board, 1996, Derailment of Freight Train H-
Balti-31, Washington, D.C., at V.) According to the Repository SEIS, 233 rail shipments,
(approximately 14 percent of the total) and 2650 truck shipments (approximately 31 percent of
the total) will travel through the Cajon Pass, yet the Repository SEIS makes no effort to consider
whether or not the use of this area for other public infrastructure facilities such as natural gas
pipelines changes the probability or severity of environmental harm from accidents or terrorism
incidents incumbent in the use of these areas as transportation routes to the Yucca Mountain
repository. The impacts of an accident during shipment of spent nuclear fuel or high-level
radioactive waste in an area such as the Cajon Pass where so many facilities are congregated has
not been discussed or analyzed.

Additionally, other trends in the location and frequency of severe accidents as a category
have been ignored by the Repository SEIS. The National Academy of Sciences Study, Going
the Distance? The Safe Transport of Spent Nuclear Fuel and High-Level Radioactive Waste in
the United States, examined a report that described 12 severe accidents involving that occurred
throughout the United States. Of the 12 severe accidents discussed, four occurred in California.
Despite the fact that California may have unique risks, the Repository SEIS treats accidents and
their consequences in a generic manner that ignores local conditions that may contribute to an
accident or amplify the environmental consequences of an accident.

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(H)(1)(v1)]

There is a significant dispute between California and DOE about the sufficiency of
DOE’s analysis of the risks of transporting spent nuclear fuel or high level radioactive waste

where the routes are collocated with pipelines or other facilities that could increase the
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probability or severity of an impact. DOE has failed to provide a set of routes for its proposed
action; it has also failed to assess the implications of its proposed action in a context of accident
rates for specific areas. The Repository SEIS does not describe how DOE will comply with
NRC requirements for protection of the public or fully analyze and disclose the environmental
impacts that may result from accidents on routes with collocated infrastructure facilities. As a
result of these deficiencies, the Repository SEIS is not practicable for adoption by NRC. The
specific portions of the Repository SEIS that are being challenged are Chapter Six and Appendix
G to the extent discussion of these impacts have been omitted entirely, and more specifically,

Repository SEIS subsections 6.3.1, 6.3.3.1, and 6.3.3.2.
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CAL-NEPA-13

Failure to Discuss and Analyze Barge Risks

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS, the Repository
SEIS, or the Nevada Rail Corridor SEIS, as is required by 10 C.F.R. § 51.109(c), because they
are incomplete and inadequate pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in
that Repository SEIS Chapter six and Appendix G provide the estimated numbers of shipments
and the distances and modes that shipments of spent nuclear fuel must travel from California
reactors to intermodal sites and suggests multiple alternative modes of transportation for several
California sites, including the use of barges, without assessing the environmental or public health
impacts of the barge shipments in California.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(11)]

The Repository SEIS fails to describe or analyze how DOE will fulfill its obligations to
safely ship spent nuclear fuel from Humboldt Bay and Diablo Canyon, California generator sites
to the Yucca Mountain repository, including how it will safely use barges as an alternative means
of transporting spent nuclear fuel to railheads with the ultimate destination of the Yucca
Mountain repository.

3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H()(ii1)]

Because this contention raises an issue whether DOE has complied with NEPA, the CEQ
regulations, and the NRC NEPA regulations; pursuant to 10 C.F.R. § 51.109(a)(2), 10 C.F.R. §
63.31(c) and section II, paragraph 1 of the Notice of Hearing, this contention is within the scope

of the hearing.
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4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may determine that the NEPA documents for the Yucca Mountain repository
are practicable for adoption, the NRC must find that all requirements of NEPA have been
satisfied. (NVEI v. EPA, 373 F.3d at 1314.) An attack on DOE’s NEPA documents based on
substantial and significant new information is a new consideration under 10 C.F.R. § 51.109(c),
which makes the NEPA documents not practicable for adoption. (Notice of Hearing Section
II.B, 73 Fed. Reg. 63,031 (Oct. 22, 2008).) The NEPA documents are inadequate and not
practicable for adoption because they fail to assess the environmental impacts of the proposed
Yucca Mountain Repository, namely the proposed representative routes obscure DOE plans for
shipping waste from California reactors at Humboldt Bay and Diablo Canyon by barge, and do
not assess the site specific public health and safety and environmental consequences of a large

number of intermodal handling operations required for casks sent by barge from Humboldt Bay

and Diablo Canyon.
5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(H(1)(v

The Comment Response Document, page CR-254, Sec. 1.6.2.5 (383) states: "Appendix
G, Section G.9.10 has been updated to include Humboldt Bay as a site that could potentially ship
spent nuclear fuel by barges, eliminating the need to use heavy-haul trucks to ship spent nuclear
fuel to a nearby rail head." Appendix J Section 2.2. of the Yucca Mountain FEIS includes and
evaluation of the “large-scale barge scenario” and indicated that the DOE could also ship spent
nuclear fuel from Diablo Canyon by barge, but does not assess the implications of this program.
Nor does the Repository SEIS explain what the basis will be for choosing alternative shipping
modes. The NEPA documents do not contain any information about how large numbers of

intermodal handling operations will be performed at Diablo Canyon, Port Hueneme, or
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Humboldt Bay and the Port of Oakland due to the use of barges. The Repository SEIS states that
the radiological impacts of shipping from these sites via heavy haul and barge are similar, but
concludes that the impacts are similar because the exposed populations are similar. At Diablo
Canyon, DOE has suggested that it will transfer spent nuclear fuel into TAD canisters, transfer
the TADs to a barge, ship the barge to Port Hueneme, transfer the TADs onto rail cars, and then
ship the TADs to Yucca Mountain. There is no ability to compare modes at specific generating
sites based on radiological exposures. The NEPA documents do not describe any of the health
and safety implications at the specific locations where spent fuel handling will occur, and how it
will be done at transfer locations that do not currently have the capacity to transfer the heavy
TAD canisters.

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(DH)(1)(vi)]

The NEPA documents do not describe or analyze DOE’s proposed action relative to the
two California sites that require intermodal handling in order to use barges to transport spent
nuclear fuel to other locations for shipment to the Yucca Mountain repository. The NEPA
documents do not adequately analyze the public health and safety impacts of the proposed
shipping by barge. NEPA requires an analysis of all reasonably foreseeable impacts, and DOE’s
failure to perform an adequate analysis of impacts at intermodal sites for barging, or the other
environmental impacts of the use of barges makes the license application impracticable to adopt.

The specific portion of the Repository SEIS being challenged are Chapter 6 generally, the
Comment Response Document at subsections 1.6.2 and 1.6.2.5, and Appendix G, subsection

G.9.10, and CR 254.
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CAL-NEPA-14

Failure to Describe and Analyze Waste Acceptance Criteria

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS, the Repository SEIS, or
the Nevada Rail Corridor SEIS, as is required by 10 C.F.R. § 51.109(c), because they are
incomplete and inadequate pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in that
the Repository SEIS fails to describe and analyze under what conditions the nuclear waste will
be accepted for shipping from generator sites, or upon delivery at Yucca Mountain and has
impermissibly deferred such analysis to a later date.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(11)]

The Repository SEIS does not consider the problems of accepting different kinds of
waste at California generator sites even though spent nuclear fuel handled, packaged and shipped
from California and through California will be in a variety of conditions and may have been

damaged or so brittle that it will require special handling and may cause higher exposure to

workers.
3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.
§ 2.309(H()(1i1)]

This contention raises an issue whether DOE has complied with NEPA, the CEQ
regulations, and the NRC NEPA regulations; pursuant to 10 C.F.R. § 51.109(a)(2), 10 C.F.R.
§ 63.31(c) and section II, paragraph 1 of the Notice of Hearing, this contention is within the
scope of the hearing.

4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may determine that the NEPA documents for the Yucca Mountain repository
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are practicable for adoption, the NRC must find that all requirements of NEPA have been
satisfied. (NVEI v. EPA, 373 F.3d at 1314.) An attack on DOE’s NEPA documents based on
substantial and significant new information is a new consideration under 10 C.F.R. § 51.109(c),
which makes the NEPA documents not practicable for adoption. (Notice of Hearing Section
II1.B, 73 Fed. Reg. 63,031 (Oct. 22, 2008).) The NEPA documents are inadequate and not
practicable for adoption because they fail to assess the environmental impacts of the proposed
Yucca Mountain repository, namely they do not adequately describe how DOE will verify the
condition of the spent nuclear fuel that will be accepted for shipments from California generator

sites or for nuclear waste that will traverse California on its way to the Yucca Mountain

repository.
5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(D (1) (v

The Repository SEIS fails to describe the criteria for accepting the wide variety of waste
types that may be stored at the generator site for eventual shipment to the Yucca Mountain
repository. This is a significant failing because the condition of the waste, for example, whether
it is damaged, may delay its shipment and increase the radiation exposures to the workers
handling the waste at the shipping sites, as well as the public along the shipment routes. In
section 2.1.7.1, the Repository SEIS indicates that: “This Repository SEIS assumes that at the
time of shipment, the spent nuclear fuel and high-level radioactive waste would be in a form that
met approved acceptance and disposal criteria for the repository.”

Yet the NEPA documents do not explain, nor do they cite any references, that describe
how DOE will confirm that the waste is suitable and safe for shipping at the originating site,
whether in California, or elsewhere. Instead, DOE appears to have decided to address that issue

at a later time; in doing so, DOE has unacceptably segmented and piecemealed its NEPA
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analysis by postponing any identification and environmental analysis, and by deferring any
discussion of the environmental impacts arising from its waste acceptance decisions.

The Repository SEIS does not define any standards the waste must meet in order to be
determined safe for shipping, nor does the Repository SEIS describe how DOE will manage and
ship waste that has been damaged. The Repository SEIS does not describe how damaged fuel
assemblies will be managed. The absence of this information in the NEPA documents means
that DOE has not performed a sufficient analysis of the impacts on the environment or public
health and safety posed by shipping waste that is not in acceptable condition.

By comparison, the Waste Acceptance Criteria for Waste Isolation Pilot Plant (WIPP)
document (LSN # CEC000000608) in New Mexico went through six revisions and is 104 pages
long (Waste Acceptance Criteria for the Waste Isolation Pilot, revised, 6.2, 5/30/2008). The
Waste Acceptance Criteria provides a detailed and comprehensive plan for the management and
transfer of waste at the origination and receiving sites. By contrast, the Repository SEIS for the
Yucca Mountain repository contains no details about the much greater challenges associated with
this proposed action. This is particularly true in California, where two sites in California,
Humboldt Bay and Rancho Seco, have extremely old fuel in non-standard containers. The San
Onoftre site is an operating reactor that will require a mix of both TAD canisters and the
shipment of the current NUHOMS canister system. The Repository SEIS indicates that the
Diablo Canyon site will ship all of its waste in TAD canisters, but fails to describe how the waste
that is currently in dry storage on site will be transferred from interim storage containers to the
TAD system. The Repository SEIS provides no detail on the problem of managing this difficult
and complex undertaking. Nor does the Repository SEIS assess the environmental impact of

managing this part of the proposed action. Instead, the Repository SEIS assesses these impacts
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by applying generic exposure rates for all of the affected sites.

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(DH)(1)(vi)]

There is a genuine dispute between California and DOE regarding the NEPA documents’
failure to provide waste acceptance criteria and to discuss the impacts of shipping waste that may
be in a degraded or damaged condition. This failure to describe such an essential part of the
shipping program and analyze its impacts makes the NEPA documents and the license
application impracticable for adoption to adopt by NRC.

The specific portion of the Repository SEIS being challenged is Chapter 6 and Appendix
G generally to the extent this discussion is omitted entirely, and more specifically, Chapter 6 at

section 6.2, Appendix G at section G.1 and Appendix H.2.
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CAL-NEPA-15

By Using Representative Routes, DOE Has Failed to Analyze Environmental Impacts of
Probable Routes Railroads Would Use

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS, the Repository SEIS, or
the Nevada Rail Corridor SEIS, as is required by 10 C.F.R. § 51.109(¢), in that the Repository
SEIS proposes to let the railroads, rather than DOE or other governmental entity, choose the
routes over which spent nuclear fuel and high level radioactive waste will be shipped to the
Yucca Mountain repository, including routes through California, yet in its analysis of
environmental impacts it ignores routes that the railroads have suggested they will actually use
and instead bases its environmental analysis on historic rail industry practices (See Section A3,
Page A-5), thereby failing to analyze the true potential environmental impacts of the proposed
action.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(i1)]

The “representative rail routes” described in the Repository SEIS were estimated using a
very generic model that does not reflect specific recommendations made by the rail industry; the
Repository SEIS fails to demonstrate that the routes it analyzes are the actual routes railroads
will use, as opposed to an artificial construct that does not reflect the real routes over which the
waste will travel through California or nationwide to the Yucca Mountain repository.

3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H(1)(1ii)]

Because this contention raises an issue whether DOE has complied with NEPA, the CEQ
regulations, and the NRC NEPA regulations; pursuant to 10 C.F.R. § 51.109(a)(2), 10 C.F.R.

63.31(c) and section II, paragraph 1 of the Notice of Hearing, it is within the scope of the
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hearing.

4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may determine that the NEPA documents for the Yucca Mountain repository
are practicable for adoption, the NRC must find that all requirements of NEPA have been
satisfied. (NVEI v. EPA, 373 F.3d at 1314.) An attack on DOE’s NEPA documents based on
substantial and significant new information is a new consideration under 10 C.F.R. § 51.109(c),
which makes the NEPA documents not practicable for adoption. (Notice of Hearing Section
II.B, 73 Fed. Reg. 63,031 (Oct. 22, 2008).) The NEPA documents are inadequate and not
practicable for adoption because they fail to assess the environmental impacts of the proposed
Yucca Mountain repository, namely they have used a generic rail routing model that does not
reflect specific route recommendations made by the rail industry; thereby failing to adequately
analyze the environmental impacts along the actual routes that will be utilized in shipping
nuclear waste to the Yucca Mountain repository, including routes through California.

5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(H(1)(v

The Repository SEIS described the way in which it identified potential rail routes to the
Yucca Mountain repository:

For this Repository SEIS, DOE used the TRAGIS computer program (DIRS 181276-
Johnson and Michelhaugh 2003, all) to derive representative highway and rail routes for
transportation of spent nuclear fuel and high-level radioactive waste for use in the
analysis of health and safety impacts. TRAGIS based the estimated population densities
along routes on the 2000 Census. TRAGIS identified highway routes from commercial
and DOE generator sites to the proposed repository that would meet U.S. Department of
Transportation regulations; no corresponding federal regulations constrain the routing
of rail shipments. (Section 3.2.1)

While this model may be adequate for rough planning calculations, DOE is required under

NEPA to provide specific information about its proposed action. Since DOE has made the
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choice to let the railroads choose the routes they will use for shipments to the Yucca Mountain
repository, the NEPA documents should reflect routes that the railroads have indicated they are
likely to choose. In 2003, a representative of the Union Pacific Railroad provided a specific map
of the rail routes desired by the Union Pacific Railroad; the Repository SEIS ignores those routes
in favor of routes generated by the “historic” DOE model.

It was and is feasible for DOE’s NEPA documents to identify realistic and reasonably
foreseeable transport routes, DOE has been put on notice repeatedly that it should do so, and has
in the past indicated that it would do so. A March 22, 2002 letter from NRC Chairman Richard
A. Meserve to United States Senator Richard J. Durbin pointed out that the 2002 Yucca
Mountain FEIS did not have sufficient NEPA analysis of transportation and that it was expected
that more precise estimates of impacts would result in revisions to DOE’s NEPA analysis and
that this additional review would be completed in support of the license application. (LSN
#DN2001959227) In 2006, the National Academy of Sciences (NAS) published Going the
Distance? The Safe Transport of Spent Nuclear Fuel and High-Level Radioactive Waste in the
United States, a report that urged DOE to precisely define the routes used to ship spent nuclear
fuel and high level radioactive waste. The NAS study indicated that there may be individual
routes that could have risks that are significantly higher or lower than estimated in DOE’s 2002
Yucca Mountain FEIS for the Yucca Mountain repository. In 2006, the DOE issued its draft
transportation plan, which implied that early selection of rail and truck routes was a goal of the
DOE. In 2007, the California Energy Commission published a report that also called for the
early designation of routes. (LSN # CEC 0000000022.) Despite these requests for early action
on route selection and identification, the NEPA documents fail to analyze routes whose use is

reasonably foreseeable, which are the routes that have been suggested by the railroads
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themselves.

Specific routes present different risks than have been evaluated in the NEPA documents.
For instance, the combined Ports of Los Angeles and Long Beach handle $148 billion dollars in
trade annually. Any disruption of the transportation system in this area, e.g., by an accident or
terrorist incident involving shipments to Yucca Mountain, would cause worldwide economic
harm. It is this kind of specific risk that has not been analyzed. Instead, DOE’s NEPA
documents rely on a computer model that does not realistically reflect the rail industry’s current
and intended practices as to these shipments. Because of this, potential environmental impacts of
the project along the routes proposed by the railroad companies have not been analyzed and
cannot be known by the public or considered by NRC in making its findings.

As another example of the type of problem that has not been addressed because only
representational routes were considered, the NEPA documents do not discuss or demonstrate the
adequacy of the rail line connecting Rancho Seco to the main Union Pacific rail line at Ione. The
last shipment on this rail line occurred in 2004, approximately sixteen years before a shipment
could be made over it. The Repository SEIS does not provide any details about how or if the
DOE will refurbish the rail line or how the dry storage casks at the Rancho Seco facility will be
loaded onto a rail car at a location that no longer has large capacity cranes or fuel handling
facilities.

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(H)(1)(v1)]

There is a genuine dispute between California and DOE regarding the shipment routes
used to move high-level radioactive waste and spent nuclear fuel to Yucca Mountain. The
Repository SEIS lacks important information about what actual routes will be used from the

generator sites to the Yucca Mountain repository. As a result, the Repository SEIS does not
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identify the affected environment for the proposed action. In fact, railroad industry
representatives have proposed sets of routes for use in shipping to the Yucca Mountain
repository, but these proposals have been ignored in the Repository SEIS. The Repository SEIS
admits that it is an incomplete document as regards route selection and states that additional
plans will be needed, thereby effectively conceding that it has impermissibly segmented the
project. Accordingly, the NEPA documents are not practicable for adoption by NRC.

The specific portions of the Repository SEIS that are being challenged are subchapter
3.2, especially subpart 3.2.1.1, and more generally, to the extent the discussion of likely rail

routes is not included at all, Chapter 6 and Appendix G.
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CAL-NEPA-16

DOE Has Ignored the NAS Recommendation of Independent Examination of the Security
of Shipments

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS, the Repository
SEIS, or the Nevada Rail Corridor SEIS, as is required by 10 C.F.R. § 51.109(c), because they
are incomplete and inadequate pursuant to NEPA and NRC regulations at 10 C.F.R. part 51 in
that the NEPA documents fail to include essential security and environmental information
required by the NRC regulations, to wit, there is no independent review of security arrangements
by an organization independent of the government, as recommended by the National Academy of
Scientists (NAS).

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(i1)]

Because DOE has not followed the recommendation of the NAS that there be an
independent examination of spent fuel and high level radioactive waste transportation security by
a technically knowledgeable group independent of the government, there has not been a full and
adequate analysis of security and environmental impacts arising from the project, namely, the
potential risks of acts of sabotage or terrorism, including such acts while nuclear materials are
being transported within or through California.

3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H(1)(1ii)]

Because this contention raises an issue whether DOE has complied with NEPA, the CEQ
regulations, and the NRC NEPA regulations; pursuant to 10 C.F.R. § 51.109(a)(2), 10 C.F.R.
§ 63.31(c) and section II, paragraph 1 of the Notice of Hearing, it is within the scope of the

hearing
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4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may determine that the NEPA documents for the Yucca Mountain repository
are practicable for adoption, the NRC must find that all requirements of NEPA have been
satisfied. (NVEI v. EPA, 373 F.3d at 1314.) An attack on DOE’s NEPA documents based on
substantial and significant new information is a new consideration under 10 C.F.R. § 51.109(c),
which makes the NEPA documents not practicable for adoption. (Notice of Hearing Section
III.B, 73 Fed. Reg. 63031 (Oct. 22, 2008).) The Repository SEIS is not practicable for adoption
in that it does not contain analysis required by the NRC regulations, to wit, the NRC may only
authorize construction if, pursuant to 10 C.F.R. § 63.31(b), it determines that the proposed
activities will not be inimical to the common defense and security, and if, pursuant to 10 C.F.R.
section 63.31(c), it weighs environmental benefits against environmental costs, and after
considering conditions to protect environmental values. The NRC has not complied with these
requirements in that it has not adopted the recommendation of the NAS that an independent
examination of the security of spent fuel and high-level waste transportation should be carried
out prior to the commencement of large-quantity shipments to the Yucca Mountain repository.
DOE has not adequately analyzed the risks from terrorism in that it did not include an
independent analysis of the security risks in transportation of spent fuel and high level
radioactive waste to the Yucca Mountain Repository, as NAS recommended, and the Repository
SEIS is not practicable for adoption.

5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(H(1)(v

The National Academy of Sciences report, Going the Distance? The Safe Transport of
Spent Nuclear Fuel and High-Level Radioactive Waste in the United States, identified

malevolent acts against spent nuclear fuel and high level radioactive waste shipments as a major
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technical and societal concern that NAS was unable to evaluate. The NAS Committee concluded
that such concerns are likely to grow, especially once shipments begin. NAS, in its Findings and
Recommendations cited to in the Repository SEIS at Appendix H, section H-10, recommended
that

“An independent examination of the security of spent fuel and high-level waste

transportation should be carried out prior to the commencement of large-quantity

shipments to a federal repository or to interim storage. This examination should

provide an integrated evaluation of the threat environment, the response of

packages to credible malevolent acts, and operational security requirements for

protecting spent fuel and high level waste while in transport. This examination

should be carried out by a technically knowledgeable group that is independent of

the government and free from institutional and financial conflicts of interest.”
DOE has ignored this recommendation, and instead merely promises to work with other federal
agencies and stakeholders on the issue. (Appendix H at p. H-25). The missing analysis
recommended by NAS is vital in order to comply with the mandate of 10 C.F.R. § 63.31(b) and
10 C.F.R. § 63.31(c). Without this independent review, the Repository SEIS cannot assure the
public that necessary protective measures in the event of an emergency have been adequately
analyzed, or that appropriate security measures have been anticipated and security risks have
been adequately evaluated. The failure to include this independent analysis of environmental
impacts does not meet the NRC regulatory requirements; therefore the Repository SEIS is not

practicable for adoption.

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(D)(1)(v1)]

There is a significant dispute between California and the DOE about the sufficiency of
DOE’s analysis of security risks and environmental values because the advice of NAS to have an
independent entity review the security of the shipments of high level radioactive waste to the
Yucca Mountain repository was not followed, and California feels that it must be. The specific

portion of the Repository SEIS being challenged is Chapter 6, to the extent it does not contain
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the independent review recommended by NAS, as discussed in Appendix H, section H.10.1 and

Chapter 6.
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CAL-NEPA-17

Environmental Impacts from the Use of Heavy Haul Trucks at Local Sites

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS, the Repository
SEIS, or the Nevada Rail Corridor SEIS, as is required by 10 C.F.R. § 51.109(c), because they
are incomplete and inadequate pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in
that the Repository SEIS’ analysis fails to adequately describe how DOE will mitigate the
impacts from large numbers of heavy haul truck shipments from Diablo Canyon to San Luis
Obispo; therefore DOE has failed to assess the environmental impacts of the proposed action.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(11)]

The Repository SEIS (section 6 and G-15, G-18) describes the numbers of shipments that
will originate from the Diablo Canyon reactor; however, the Repository SEIS does not assess the
consequences of using roads and highways in the area around the reactor for large numbers of
heavy-haul shipments of spent nuclear fuel over an extended time period.

3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H(1)(1ii)]

Because this contention raises an issue whether DOE has complied with NEPA, the CEQ
regulations, and the NRC NEPA regulations; pursuant to 10 C.F.R. § 51.109(a)(2), 10 C.F.R.
§ 63.31(c) and section II, paragraph 1 of the Notice of Hearing, it is within the scope of the
hearing

4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may determine that the NEPA documents for the Yucca Mountain repository

are practicable for adoption, the NRC must find that all requirements of NEPA have been
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satisfied. (NVEI v. EPA, 373 F.3d at 1314.) An attack on DOE’s NEPA documents based on
substantial and significant new information is a new consideration under 10 C.F.R. § 51.109(c),
which makes the NEPA documents not practicable for adoption. (Notice of Hearing Section
II.B, 73 Fed. Reg. 63,031 (Oct. 22, 2008).) The NEPA documents are inadequate and not
practicable for adoption because they fail to assess the environmental impacts of the proposed
Yucca Mountain repository, namely they do not analyze the impacts of heavy haul trucks
connecting Diablo Canyon to an intermodal transfer site in or near San Luis Obispo.

5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(D (1) (v

The Repository SEIS, Chapter 6 and Appendix G contain information about the numbers
of shipments transported from individual shipping sites. The map in Appendix G of the
Repository SEIS suggests that DOE intends to use Avila Beach Drive and San Luis Bay Drive as
the overweight truck route from Diablo Canyon to an intermodal handling facility. However,
these roads are minor arterials that are not designed to handle regular shipments of heavy haul
cargo on extremely large vehicles as depicted in Chapter 6, Figure 6-Oc. This route will require
crossing San Luis Obispo Creek and may require substantial improvements or increased amount
of maintenance due to these shipments. The DOE plan suggests that 17 percent of all heavy haul
truck shipments will take place on this road, with perhaps five shipments per year. DOE has not
evaluated the implications of this proposal on the local area around the Diablo Canyon facility.

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(H)(1)(v1)]

There is a significant dispute between California and DOE about the sufficiency of
DOE’s assessment of the transportation impacts on the environment near the reactor sites in
California from the proposed action. DOE has failed to assess and define how heavy haul

shipments will affect local roadways en route to an intermodal transfer point. The Repository

83



SEIS does not describe how the DOE will comply with NRC requirements for protection of the

public near these roadways. As a result of these deficiencies the Repository SEIS is not

practicable for adoption by the NRC.

The portion of the Repository SEIS being challenged is Chapter 6 and Appendix G, as

they omit discussion of these environmental impacts.
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CAL-NEPA-18

Failure to Analyze Impacts from the Use of California State Route 299

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS, the Repository
SEIS, or the Nevada Rail Corridor SEIS, as is required by 10 C.F.R. § 51.109(c), because they
are incomplete and inadequate pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in
that DOE failed to analyze the environmental impacts, including those to the Trinity National
Wild and Scenic River and other unique natural resources, from use of California State Route
299 as a transportation route for heavy haul trucks to a railhead in Redding for ultimate rail
shipment to the Yucca Mountain repository.

2. Basis of this contention [10 C.F.R. § 2.309(fH)(1)(11)]

The Repository SEIS indicates that DOE plans to use California State Highway 299 as a
heavy haul route from Humboldt Bay to Redding California; yet the NEPA documents provide
no analysis of the potential environmental hazards of using this route for heavy haul trucks
despite the fact that the route crosses difficult terrain, parallels a national scenic river for much of
the distance, and has already been the site of a nuclear waste cask accident.

3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H()(Gi1)]

Because this contention raises an issue whether DOE has complied with NEPA, the CEQ
regulations, and the NRC NEPA regulations; pursuant to 10 C.F.R. § 51.109(a)(2), 10 C.F.R.
§ 63.31(c) and section II, paragraph 1 of the Notice of Hearing, it is within the scope of the

hearing.
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4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may determine that the NEPA documents for the Yucca Mountain repository
are practicable for adoption, the NRC must find that all requirements of NEPA have been
satisfied. (NVEI v. EPA. 373 F.3d at 1314.) An attack on DOE’s NEPA documents based on
substantial and significant new information is a new consideration under 10 C.F.R. § 51.109(c),
which makes the NEPA documents not practicable for adoption. (Notice of Hearing Section
II.B, 73 Fed. Reg. 63,031 (Oct. 22, 2008).) The NEPA documents are inadequate and not
practicable for adoption because they fail to assess the impacts on public health and safety and
the unique natural resources from the use of heavy haul trucks on California State Route 299 for
transportation of spent nuclear fuel bound for rail shipment to the Yucca Mountain repository.

5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(D (1) (v

The Repository SEIS, at Appendix G, page G-68, and Figure G-6, depicts DOE’s
representative routes from the California reactor sites to Yucca Mountain. The route identified
for shipments from Humboldt Bay is California State Highway 299. This highway was
constructed to standards set by the American Association of State Highway and Transportation
Officials (AASHTO). These standards, found in 4 Policy on Geometric Design of Highways and
Streets, 5th Edition, define lane width, curvature, roadbed and other design factors that
contribute to safety. The highway is suitable for use by vehicles with standard weight and size
restrictions. However, DOE intends to use heavy haul trucks to carry shipments from the
Humboldt Bay reactor to a railhead in Redding, California along this route. The Repository
SEIS does not consider the difficulty of making heavy haul shipments on this particular highway,
where there are difficult curves and significant elevation changes. The operating characteristics

of heavy haul trucks are such that they will cause significant disruption of traffic and pose

86



significant problems. For instance, on August 30 2008, a semi-truck traveling on a similar
roadway (State Route 36) west of Dinsmore, California, veered off the highway and completely
blocked the road. (LSN # CEC000000614, Semi Truck Blocks Roadway on State Route 36,
Eureka Times-Standard, 8/30/2008.) The vehicle was carrying a new dry storage cask for waste
stored at Humboldt Bay. Because of the cask, the vehicle exceeded the design standards of the
roadway, which contributed to the accident.

In addition to traffic and public safety impacts, any accident along State Route 299 would
endanger the Trinity Scenic Byway (140 miles of Route 299 is part of the byway), the Trinity
National Wild and Scenic River, Whiskeytown Lake, and the Whiskeytown Unit of the
Whiskeytown-Shasta-Trinity National Recreation Area. The Repository SEIS fails to consider
any of the potential environmental impacts to these invaluable natural resources from additional
heavy haul traffic, or from accidents during shipments.

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(H)(1)(vi)]

Repository SEIS does not provide detailed information or an adequate assessment of the
environmental impacts of heavy haul shipments from Humboldt Bay to Redding, California.
Although there will be a relatively small number of shipments, the failure of the Repository SEIS
to consider the difficulty of these shipments raises questions about the quality and depth of the
DOE’s planning. There is a genuine dispute between California and DOE with regard to the
failure of DOE to analyze public health and safety impacts and environmental impacts
associated with the use of California State Route 299 for high level radioactive waste shipments,
accordingly, the NEPA documents are impracticable to adopt.

The specific portion of the Repository SEIS that is being challenged is Chapter 6,

Appendix G, and Comment Response 1.6.2 at CR-228.
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CAL-NEPA-19

Failure to Analyze Use of TAD Canisters

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS, the Repository
SEIS, or the Nevada Rail Corridor SEIS, as is required by 10 C.F.R. § 51.109(c), because they
are incomplete and inadequate pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in
that the Repository SEIS fails to assess the environmental impacts of, and the costs and ability to
use, Transportation, Aging and Disposal (TAD) canisters at California generator sites.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(11)]

The Repository SEIS fails to provide an adequate assessment of whether or not the TAD
canister system can be used at California reactor sites, as well as the burden that it will impose
on the generators, and does not assess the health and safety implications of the additional spent
fuel handling required for the TAD canister system.

3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H(1)(1ii)]

Because this contention raises an issue whether DOE has complied with NEPA, the CEQ
regulations, and the NRC NEPA regulations; pursuant to 10 C.F.R. § 51.109(a)(2), 10 C.F.R.
§ 63.31(c) and section II, paragraph 1 of the Notice of Hearing, it is within the scope of the
hearing

4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may legally issue a license to DOE for the Yucca Mountain repository, the NRC
must find that all requirements of 10 C.F.R. part 51 have been satisfied, including the NRC

NEPA regulations found at 10 C.F.R. § 51.10 et seq. Any party may, pursuant to 10 C.F.R.
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§ 51.109(a)(2) contend that the DOE environmental impact statement is not practicable for the
NRC to adopt. The NEPA documents are inadequate and not practicable for adoption because
they fail to assess the environmental impacts from DOE’s proposed use of the TAD system in
California. Use of TAD canisters may not be possible at the San Onofre and Diablo Canyon
reactor sites. Before the repository project is approved, including the use of the TAD system,
there must be an analysis of whether the generator sites will be able to utilize the TAD canisters
at their sites. Even if these generators can physically accommodate the loading of TAD
canisters, the Repository SEIS does not assess the costs of such a system, or space limitations, at
generator sites. There also needs to be an assessment of how spent nuclear fuel, which is not
currently stored in TAD canisters at the sites, will be loaded into TAD canisters at the California
generator sites. For instance, at Rancho Seco, there no longer is a facility that could be used for
unloading the current containers and reloading the spent nuclear fuel into TAD canisters. The
failure to provide this analysis, including what risks to health and safety or the environment may
be entailed, makes the Repository SEIS impracticable to adopt.

5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(H(1)(v

The Repository SEIS, Chapter 2, section 2.1.7.1, provides a very general description of
DOE's plans to load waste at the reactor sites. However, the Repository SEIS ignores concerns
raised by the nuclear industry about the feasibility of the TAD system. DOE has proposed
designing and developing a TAD canister system for spent fuel shipments from reactors to the
proposed repository. Using TADs, spent fuel could be moved directly from a spent fuel storage
pool into a TAD canister and then remain in the same canister (with different overpacks) for
above-ground dry storage at the reactor followed by transport to the Yucca Mountain repository

for disposal. The National Academy of Sciences (NAS) 2007 spent fuel transport study Going
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the Distance? The Safe Transport of Spent Nuclear Fuel and High-Level Radioactive Waste in
the United States, noted that spent fuel stored at reactor sites in other canisters that are not TAD
compatible may need to be repackaged prior to shipment. The California Energy Commission
testified in November 2007 at a DOE hearing on the Repository SEIS and expressed concerns
about the compatibility of the proposed TAD system with interim storage systems already in
place in California.” The state testified that, due to the potential need for repackaging at a reactor
site, the use of the TAD canister system will significantly increase workers' radiological
exposure and the risks associated with handling bare spent fuel assemblies, and loading and
welding canisters at reactor sites. The State of California recommended that DOE examine how
the TAD system will interface with the dry cask storage system at each reactor site in California
and requested clarification on the financial responsibility for developing a repackaging system at
reactor sites.

The Nuclear Energy Institute (NEI) anticipates that spent fuel in dry cask storage will not
be repackaged into TAD canisters for shipment to Yucca Mountain.” NEI explained that by the
time Yucca Mountain is in operation, the amount of spent fuel at utility sites will exceed the
current legal capacity of Yucca Mountain. Utilities will have the choice of which spent fuel to
ship, and they will choose to ship spent fuel from spent fuel pools, since they have never been

packaged into canisters, instead of spent fuel from dry cask storage which would need to be

* California Energy Commission. “Barbara Byron Comments on Draft Supplemental Yucca Mountain
Repository EIS and Supplemental Rail Corridor and Rail Alignment Environmental Impact Statements.”
November 19, 2007, page 6. <http://www.ocrwm.doe.gov/ym_repository/seis/comments/RRR000108.pdf (LSN #
CEC000000022)

> McCullum, Rod, Nuclear Energy Institute. “Transportation, Aging, and Disposal (TAD) Canisters: A
Tool for Integrating the Used Fuel Management System.” Presentation to WIEB HLW Committee. April
23, 2008, slide 11. <http://www.westgov.org/wieb/meetings/hlwsprg2008/briefing/present/
r_mccullum.pdf>.(LSN # BEN000000687)
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repackaged.® NEI anticipates that utilities would only adopt the TAD system for on-site interim
storage if DOE offered compensation to cover the increased cost and reduced capacity of the
TAD canisters.’

In the absence of final cask specifications for TAD canisters, the utilities have adopted
their own canister systems. The Pacific Gas & Electric Company has said the spent fuel canister
system at Diablo Canyon is not compatible with DOE’s proposed TAD system.® Southern
California Edison stated that it is unclear whether San Onofre’s storage system will comply with
DOE’s final TAD requirements.” At a panel discussion in May of 2007, Jorge Morales, Projects
Manager from Southern California Edison, described several concerns about the TAD canister.
(LSN # CEC000000612, Slide Presentation.) There is very limited space to expand storage pads
to accommodate the existing NUHOMS dry cask storage system. The TAD system is limited to
21 Pressurized Water Reactor fuel assemblies. A utility will have to provide storage space for
both the TAD system proposed by the DOE and its existing NUHOMS system. Because of the
space limitations at some reactor sites, this may not be desirable. Another issue is cost, if the
utility must pay for both storage systems at the generating site, there is a question as to who will
pay to provide that space. DOE does not consider this and does not describe a program that will
offset additional costs to utilities. The same space constraints exist at Diablo Canyon and should
have been considered.

Finally, there may be state regulatory requirements that will need to be considered. The

 McCullum, Rod. “Transportation, Aging, and Disposal (TAD) Canisters. April 2008: 11.(LSN # NEN000000687)
" McCullum, Rod. “Transportation, Aging, and Disposal (TAD) Canisters. April 2008: 9. .(LSN # NEN000000687)

®“AB 1632 Assessment of California’s Operating Nuclear Plants,” Final Report. Prepared by California
Energy Commission, October 2008, CEC100-2008-005 (LSN # CEC000000621 )

Id.
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California Public Utilities Commission determines the revenue requirements for plant operations
and major capital projects and has the responsibility to determine how the costs should be
allocated among ratepayers and shareholders, and would have to approve ratepayer cost recovery
for these kinds of alterations to the site layout. DOE has not considered this problem. The
Repository SEIS does not examine these constraints nor does it fully assess the health and safety
implications of the additional spent fuel handling required for the TAD canister system.
Accordingly, the Repository SEIS is impracticable for adoption.

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(H)(1)(vi)]

There is a genuine dispute with DOE because its Repository SEIS does not describe its
proposed action related to California generating sites that will use TAD canisters at their sites.
The Repository SEIS does not consider the space constraints, costs or regulatory and physical
hurdles at any of the California sites. DOE has improperly segmented its analysis by failing to
assess the full range of the implications of its proposed action. As a result of these deficiencies,
the Repository SEIS is impracticable for adoption.

The specific portion of the Repository SEIS being challenged is Repository SEIS,
Chapter 2, section 2.1.7.1, and Chapter 6 and Appendix G, which each fails to address this as a

transportation issue.
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CAL-NEPA-20

Failure to Adequately Analyze Impacts on Local Emergency Management Responsibilities

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS, the Repository

SEIS, or the Nevada Rail Corridor SEIS, as is required by 10 C.F.R. § 51.109(c), because they
are incomplete and inadequate pursuant to NEPA and NRC regulations at 10 C.F.R. part 51 in
that the NEPA documents fail to adequately describe how DOE intends to fund and train local,
state and tribal public safety officials to respond to emergencies during transportation of spent
nuclear fuel and high level radioactive waste through their jurisdictions, as required by section
180(c) of the NWPA, nor does it even attempt to analyze what would be an adequate level of
funding for this purpose, or what kind of training would be needed.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(11)]

Although DOE’s Repository SEIS recognizes that environmental impacts could result
from transportation-related incidents, it fails to analyze or disclose how it will ensure adequate
funding and training of state and local government to assist in responding to any accidents or
sabotage to shipments of high level radioactive waste to Yucca Mountain; instead, it merely
states that “States and tribes along shipping routes have the primary responsibility for the
protection of the public and environment in their jurisdictions” (Section H-6, page H-16).

3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H()(Gi1)]

Because this contention raises an issue whether DOE has complied with NEPA and the
NRC NEPA regulations; pursuant to 10 C.F.R. § 51.109(a)(2), 10 C.F.R. § 63.31(c) and section

II, paragraph 1 of the Notice of Hearing, it is within the scope of the hearing.
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4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may determine that the NEPA documents for the Yucca Mountain repository
are practicable for adoption, the NRC must find that all requirements of NEPA have been
satisfied. (NVEI v. EPA, 373 F.3d at 1314.) An attack on DOE’s NEPA documents based on
substantial and significant new information is a new consideration under 10 C.F.R. § 51.109(c),
which makes the NEPA documents not practicable for adoption. (Notice of Hearing Section
II.B, 73 Fed. Reg. 63,031 (Oct. 22, 2008).) The NEPA documents are inadequate and not
practicable for adoption because they fail to analyze or discuss how DOE will protect public
health and safety pursuant to Nuclear Waste Policy Act, comply with the Comprehensive
Environmental Release Cleanup and Liability Act (42 U.S.C. § 9601, et seq. [CERCLAY]), and
meet its responsibilities under the National Contingency Plan established pursuant to Executive
Order 12580, or the NRC rules relating to the security of shipments and the responsibilities of
the owners in 10 C.F.R. § 73.37 and 67 FR 63,167 (Oct. 10, 2002). Should DOE fail to provide
for effective emergency response to an accident or terrorist incident during transport of spent
nuclear fuel or high-level radioactive waste to Yucca Mountain, public health and the
environment will be endangered. Despite the above-describe statutory and regulatory mandate,
the NEPA documents are inadequate because they fail to provide adequate description and
analysis as to how it intends to carry out its responsibilities under NWPA section 180(c), of
ensuring that proper funding and training for emergency response is available along all
transportation routes through California, how it will ensure that California, tribes, and local
governments continue to receive adequate funding and training in emergency response for the
duration of the five decades of shipments to the Yucca Mountain repository, or what the

environmental impacts will be if California, tribes, and local governments fail to receive
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adequate funding and training. Since DOE’s NEPA documents do none of these things, they are
inadequate and not practicable for adoption by NRC.

5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(D (1) (v

Neither the Yucca Mountain FEIS nor the Repository SEIS provides any analysis of how
emergency response management will be accomplished, either by DOE or by States and
localities, to avoid environmental impacts from any accident or terrorist incident that occurs
during transport. Instead, the Yucca Mountain FEIS and Repository SEIS essentially parrot
language in the Nuclear Waste Policy Act Amendments that requires DOE to provide funds to
affected States, Tribes, and localities for training of emergency personnel, and then assumes
without analysis or evidence that such funding will prevent any environmental impacts from
accidents or terrorist incidents. The Repository SEIS does not acknowledge DOE’s
responsibilities under CERCLA or under Executive Order 12580 (establishing the National
Contingency Plan), which makes DOE “responsible for responding to hazardous substance or
radioactive material releases on or from DOE facilities or vessels under the jurisdiction, custody,
or control of DOE, including transportation-related incidents.” These responsibilities are
reiterated under Nuclear/Radiological Incident Annex of the Federal Emergency Management
Agency’s (FEMA) National Incident Management System. The Yucca Mountain FEIS and
Repository SEIS do not analyze or disclose whether and how DOE will adequately respond to
any accident or terrorist incident during transport such that environmental impacts will be
prevented, or, alternatively, whether and how funding provided by DOE for emergency
management and response training will enable California, and Tribes and localities within
California to prevent such impacts in this state.

DOE’s current funding proposal for emergency response preparation would be
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inadequate for California, as at least twenty counties (and significantly more if mutual aid is
included) and several major metropolitan areas will be impacted by repository shipments in the
State, as well as the additional factors of multiple shipment modes, long shipping corridors, and
the large estimated number of spent fuel shipments from in-state and out-of-state generator sites
being transported through California.

Neither the Yucca Mountain FEIS nor the Repository SEIS addresses DOE’s role as
coordinating agency for radiological incidents found in the January 2008, National Response
Framework, also known as the National Contingency Plan. (LSN # DEN001593502.). DOE’s
NEPA documents also fail to address how DOE will fulfill its CERCLA responsibilities related
to transportation incidents, as set out in 40 C.F.R. § 300.120(c) and 40 C.F.R. § 300.175(b)(5).
Yucca Mountain FEIS Section H, Page H-16T asserts that DOE will follow or exceed standards
in transporting high level radioactive waste or spent nuclear fuel, but it fails to describe how it
will do so or provide evidence to support the document’s assertion. The Nuclear/Radiological
Incident Annex (NRIA) to the National Response Framework (LSN # CEC000000607 at NUC-
1) “describes the policies, situations, concepts of operations, and responsibilities of the Federal
departments and agencies governing the immediate response and short-term recovery activities
for incidents involving release of radioactive materials to address the consequences of the event,”
DOE is responsible for:

e Mitigating the consequences of an incident;

e Providing notification and appropriate protective action recommendations to State, tribal,

and/or local government officials; and

e Minimizing the radiological hazard to the public.

(p- NUC-11)

However, the Repository SEIS does not describe how an incident involving high level

radioactive waste or spent nuclear fuel will be managed and how various responsibilities for
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managing these incidents will be handled. It is crucial to have such responsibilities well
described and assigned in advance, as the key determinant of the effectiveness of
decontamination is the time between the release and the decontamination. The shorter the time,
the more effective the decontamination will be.

Past episodes of radiological contamination have required extremely expensive and
complex responses, as a few examples show. The Palomares accident in Spain in 1966 required
the removal of 830 cubic meters of soil and has been estimated to have cost $100 million dollars;
even so, the response was incomplete. (LSN # CEC000000618, Chanin & Murfin, 1996, at A-
1.) The cleanup of the Eniwetok Atoll, which began in 1972, required over 1000 people working
for three years to move 84,000 cubic meters of material, at a total cost of approximately $100
million. (Id, at A-3.) The cleanup of Johnston Island, which began in 1984, cost approximately
$244 million per square kilometer. (/d., at A-4.) The estimated cost to clean up a radium factory
in East Orange New Jersey fell between 400-500 million per square kilometer; costs were greater
because East Orange is an urban area. (/d., at A-7.) DOE’s NEPA documents do not
demonstrate that environmental impacts necessitating such costly and difficult remedial actions
can or will be avoided by the mere provision of NWPA section 180(c) funds. Nor do these
documents analyze and lay out for public and NRC review the magnitude of environmental
impacts that may occur due to an accident or terrorist incident during transport.

The NEPA documents do not provide a specific description of how DOE will fulfill its
obligations under applicable federal law for emergency response and recovery, or an adequate
demonstration that funding provided by DOE under the NWPA section 180(c), will enable state,
tribal or local government within California to avoid environmental harm from accidents or

terrorist incidents during transport. Similarly, there is no analysis as to how state and local
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government will continue to receive appropriate training in emergency response during the long
duration of shipments to the Yucca Mountain repository. Accordingly, DOE’s NEPA documents
are not practicable for adoption by NRC.

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(H)(1)(vi)]

California has a genuine dispute with DOE, in that DOE contends, and repeats often in its
Yucca Mountain FEIS and Repository SEIS and their responses to public comments, that the
provision of funding to states and localities by DOE pursuant to the NWPA section 180(c) fully
satisfies all of DOE’s obligations regarding emergency response to any accident or terrorist
incident in California. California contends that compliance by DOE with the NWPA’s funding
provisions under section 180 (c) does not satisty, or excuse DOE from complying with, DOE’s
obligations under NEPA, CERCLA, or the National Response Plan.

The specific portion of the Repository SEIS that is being challenged is Chapter 6 (which
does not address this environmental impact), Appendix H, , subsection H.10.4.5 at p. H-33-35,

and Appendix L, subsection L.7 at p. L-17-18

98



CAL-NEPA-21

Failure to Provide a Complete and Adequate Discussion of the Nature and Extent of the
Repository’s Cumulative Impact on Groundwater in the Lower Carbonate Aquifer

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS or the Repository
SEIS, as is required by 10 C.F.R. § 51.109(c), because they are incomplete and inadequate
pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in that DOE failed to analyze the
cumulative environmental impacts on groundwater in the lower carbonate aquifer.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(i1)]

DOE’s 2008 Repository SEIS and 2002 Yucca Mountain FEIS are inadequate because
neither has provided a complete and adequate discussion of the nature and extent of the
repository’s cumulative impact on groundwater in the lower carbonate aquifer. This deficiency is
significant and, if it were to be addressed in a satisfactory manner, the disclosure of overall
impacts on groundwater would be materially different. As a result, the Yucca Mountain FEIS
and Repository SEIS cannot be adopted by the NRC.

3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H(1)(1ii)]

This contention raises an issue whether DOE has complied with NEPA, the Council on
Environmental Quality (CEQ) regulations, and the NRC NEPA regulations; pursuant to 10
C.F.R. § 51.109(a)(2) and § 63.31(c), and section II, paragraph 1 of the Notice of Hearing, this
contention is within the scope of the hearing.

4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may determine that the NEPA documents for the Yucca Mountain repository

are practicable for adoption, the NRC must find that all requirements of NEPA have been
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satisfied. (NVEI v. EPA, 373 F.3d at 1314.) An attack on DOE’s NEPA documents based on
substantial and significant new information is a new consideration under 10 C.F.R. § 51.109(c),
which makes the NEPA documents not practicable for adoption.'” The NEPA documents are
inadequate and not practicable for adoption because they fail to assess the environmental impacts
of the proposed Yucca Mountain Repository, namely they have not provided a complete and
adequate discussion of the nature and extent of the repository’s cumulative impact on
groundwater in the lower carbonate aquifer in a manner that is consistent with NEPA, the CEQ
guidelines and NRC guidance and applicable regulations. This contention challenges compliance
with NEPA and therefore raises a material issue.

5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(D (1) (v

Volume I, Chapter 5 of the 2002 Yucca Mountain FEIS and Volume I, Chapter 3 of the
2008 Final Repository SEIS discuss the potential environmental impacts of the proposed
repository over the long term. The subject matter of these chapters concerns the potential
repository impacts on groundwater and on human health through a groundwater pathway. As
components of the engineered barrier system within the repository, including waste containers,
slowly corrode and lose their capability to contain their contents, the release of materials, both
radioactive and non-radioactive, would then be the source of impacts on groundwater.

DOE is fully obligated under NEPA to provide a complete evaluation and disclosure of
the impacts from the proposed repository. 10 CFR § 51.109(c)(2) provides that it is not
practicable to adopt any environmental impact statement prepared by the Secretary of Energy in
connection with a geologic repository proposed to be constructed if there is “[s]ignificant and

substantial new information or new considerations [that would] render such environmental

1% Notice of Hearing Section I1IB, 73 Fed. Reg. 63031 Oct. 22, 2008
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impact statement inadequate.” The failure of the NEPA documents to completely and adequately
characterize potential contaminant releases to groundwater, including within the lower carbonate
aquifer, is a significant new consideration that renders the NEPA documents inadequate.

As noted in the NRC staff’s Adoption report'' DOE’s analysis of the post-closure
behavior of the repository recognizes that the release of contaminants to groundwater can be
expected over the long term. (DOE, 2008b, Chapter 5) Indeed, the NRC staff has concluded that
this is a reasonably foreseeable outcome for a repository. The NEPA documents do not provide
an adequate analysis and discussion of the impacts to groundwater and of the cumulative
amounts of radiological and non-radiological contaminants that may enter the groundwater over
time, and specifically how these contaminants would behave in the lower carbonate aquifer and
related environment. As the NRC staff noted, “the extent of contamination and accumulation in
the aquifer of releases over multiple years is not fully considered.”'

Further, the NRC staff noted that the NEPA documents “have not provided complete and
adequate discussion of the nature and extent of the repository’s cumulative impact on

13 They recommend that a supplement analysis

groundwater in the volcanic-alluvial aquifer.
should include a description of the full extent of the volcanic-alluvial aquifer, particularly those
parts that could become contaminated, and how water (and potential contaminants) can leave the
flow system. They noted that the LA describes potential groundwater flow farther to the south of

Alkali Flats into the Southern Death Valley subregion of the regional model domain, but this

component of the groundwater flow system is not discussed in the NEPA documents. The

"'U.S. Nuclear Regulatory Commission’s Staff’s Adoption Determination Report for the U.S. Department of
Energy’s Environmental Impact Statements for the Proposed Geologic Repository at Yucca Mountain, September 5,
2008. [NRC Staff Report]

"2 NRC Staff Report, p.3-10

¥ NRC Staff Report, p. 3-10
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reasoning for a supplemental analysis into the nature and extent of the repository’s cumulative
impact on groundwater in the volcanic-alluvial aquifer is equally applicable to the need for
supplemental analysis into the nature and extent of the repository’s cumulative impact on
groundwater in the lower carbonate aquifer, which is a potential pathway for transport of
radionuclides and other contaminants to the accessible environment.

The Repository SEIS acknowledges in §3.1.4.2.1, pages 3-29 — 3-38 that a regional lower
carbonate aquifer is beneath the proposed repository in the saturated zone and notes that Inyo
County’s research has led to the conclusion that the lower carbonate aquifer appears to be a
significant contributor to the springs in the Furnace Creek area of Death Valley and that this
aquifer represents a potentially rapid pathway for contaminants to reach the biosphere.'* This is
a potential pathway for radioactive contaminants that may leak from the waste packages in the
repository to reach these springs in Death Valley. As recognized in the Repository SEIS on p. 3-
32 (Figure 3-8), Yucca Mountain is located in a subsection of the Central Death Valley regional
groundwater flow system called the Alkali Flat-Furnace Creek Groundwater Basin. The
Repository SEIS page 3-31 acknowledges that groundwater flows toward Death Valley from
Yucca Mountain moving in volcanic and alluvial aquifers to discharge naturally at Franklin Lake
Playa, and possibly as spring discharge in Death Valley. It further notes that there is evidence
that the carbonate aquifer feeds the line of springs in the Ash Meadows area. Devils Hole, which
is a groundwater-filled cave in a fault zone, is in this area.'” The Repository SEIS further
acknowledges on page 3-35 that groundwater flows from the lower carbonate aquifer beneath

Yucca Mountain “to discharge at Ash Meadows and is the primary source of spring discharge in

' Repository SEIS, p. 3-34

' Repository SEIS page 3-31
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Death Valley.” Moreover, recent scientific work done by the County of Inyo indicates that
contaminants entering the carbonate aquifer from the repository could migrate to the springs in
Death Valley relatively quickly. These springs are the only source of water for the park workers
and the approximately 1.25 million annual visitors to the Death Valley National Park.'®

In conclusion, neither the NEPA documents nor the LA comply with applicable laws,
regulations, and standards requiring an adequate assessment of the potential flow path of
radionuclides from the repository through the lower carbonate aquifer to the accessible
environment where the contaminants may affect human health and threatened species. In the
absence of an adequate assessment in the NEPA documents and the LA of the risk of
contamination from the proposed repository reaching the accessible environment through the
lower carbonate aquifer and an analysis of the repository’s cumulative impact on the lower
carbonate aquifer, the Nuclear Regulatory Commission cannot determine “[T]hat there is
reasonable assurance that the types and amounts of radioactive material described in the
application can be received and possessed in a geologic repository operations area of the design
proposed without unreasonable risk to the health and safety of the public” as required by 10 CFR
§ 31(a)(1), nor can it determine “[T]hat there is a reasonable expectation that the materials can be
disposed of without unreasonable risk to the health and safety of the public” as required by 10
CFR § 31(a)(2). For those reasons, this Commission should find the NEPA documents fail to
completely and adequately evaluate the nature and extent of the repository’s cumulative impact
on groundwater in the lower carbonate aquifer.

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(H)(1)(v1)]

This contention challenges DOE’s 2002 Yucca Mountain FEIS and 2008 Repository

' Death Valley National Park Information Page, http://www.death.valley.natioal-park.com/info.htm
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SEIS because neither has provided a complete and adequate discussion of the nature and extent
of the repository’s cumulative impact on groundwater in the lower carbonate aquifer. This
deficiency is significant and, if it were to be addressed in a satisfactory manner, the disclosure of
overall impacts on groundwater would be materially different. As a result, the Yucca Mountain
FEIS and Repository SEIS cannot be adopted by the NRC.

The specific portion of the LA that is being challenged is the Yucca Mountain FEIS,
Volume I, Chapter 5; the Repository SEIS, Volume I, Chapter 3, subchapter 3.1.4.2, and Volume

III, Chapter 1, subchapter 1.7.4.
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CAL-NEPA-22

Failure to Provide a Complete and Adequate Discussion of the Nature and Extent of the
Repository’s Cumulative Impact on Groundwater in the Volcanic-Alluvial Aquifer

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS or the Repository
SEIS, as is required by 10 C.F.R. § 51.109(c), because they are incomplete and inadequate
pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in that DOE failed to analyze the
cumulative environmental impacts on groundwater in the volcanic-alluvial aquifer.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(i1)]

DOE’s 2002 Yucca Mountain FEIS and 2008 Repository SEIS are inadequate because
neither has provided a complete and adequate discussion of the nature and extent of the
repository’s cumulative impacts on groundwater in the volcanic-alluvial aquifer. This deficiency
is significant and, if it were to be addressed in a satisfactory manner, the disclosure of overall
impacts on groundwater would be materially different. As a result, the Yucca Mountain FEIS
and Repository SEIS cannot be adopted by the NRC.

The NRC staff has also concluded that the information provided in the NEPA documents
does not adequately characterize how potential contaminants may affect groundwater resources
in the volcanic-alluvial aquifer, and has ordered supplementation by DOE to ensure the 2002
Yucca Mountain FEIS and the 2008 Repository SEIS are adequate.'” Absent supplementation,

the Yucca Mountain FEIS and Repository SEIS cannot be adopted by the NRC.

'7U.S. Nuclear Regulatory Commission’s Staff’s Adoption Determination Report for the U.S. Department of
Energy’s Environmental Impact Statements for the Proposed Geologic Repository at Yucca Mountain, September
2008, p. 3-10. [NRC Staff Report]
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3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H(1)(1ii)]

This contention raises an issue whether DOE has complied with NEPA, the CEQ
regulations, and the NRC NEPA regulations; pursuant to 10 C.F.R. § 51.109(a)(2) and
§ 63.31(c), and section II, paragraph 1 of the Notice of Hearing, this contention is within the
scope of the hearing.

4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may determine that the NEPA documents for the Yucca Mountain repository
are practicable for adoption, the NRC must find that all requirements of NEPA have been
satisfied. (NVEI v. EPA, 373 F.3d at 1314.) An attack on DOE’s NEPA documents based on
substantial and significant new information is a new consideration under 10 C.F.R. § 51.109(c),
which makes the NEPA documents not practicable for adoption. (Notice of Hearing Section
IIB, 73 Fed. Reg. 63,031 (Oct. 22, 2008).) The NEPA documents are inadequate and not
practicable for adoption because they fail to assess the environmental impacts of the proposed
Yucca Mountain Repository, namely they have not provided a complete and adequate discussion
of the nature and extent of the repository’s cumulative impact on groundwater in the volcanic-
alluvial aquifer in a manner that is consistent with NEPA, the CEQ guidelines and NRC
guidance and applicable regulations. This contention challenges compliance with NEPA and
therefore raises a material issue.

5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(H(1)(v

Environmental impacts of the proposed action over the long-term are considered in
Volume 1, Chapter 5 of the 2002 Yucca Mountain FEIS and Volume 1, Chapter 3 of the 2008

Repository SEIS. These chapters discuss the potential impacts on groundwater, and on human
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health through a groundwater pathway. Estimates of impacts on groundwater are derived from
the computer simulated release of contaminants (both radioactive and non-radioactive) from the
repository as components of the engineered barrier system of the repository slowly corrode and
degrade and lose their capability to contain the radioactive waste. The release of these materials
would then be the source of impacts on groundwater.

As noted by the NRC staff, the volcanic-alluvial aquifer is part of the internally-drained
Great Basin, and potential contaminants have limited means of leaving the aquifer (radioactive
decay is a principal means for lowering the levels of many of the radiological contaminants)."®
They further note that the NEPA documents characterize radionuclide impacts on groundwater
by calculating doses and concentrations for an annual contaminant release captured by well
withdrawal of a given volume of groundwater. This methodology assumes that the full amount of
contaminants released each year is removed by groundwater withdrawal, to avoid possibly
underestimating annual peak doses or radionuclide levels for regulatory compliance with 10 CFR
§ 63. NRC staff further noted that because the annual flux of contaminants is assumed to be
removed, the extent of contamination and accumulation in the aquifer of releases over multiple
years is not fully considered. The NRC staff concluded that or both radiological and non-
radiological contaminants, the NEPA documents do not characterize contamination in the aquifer
if annual withdrawal did not occur. '
As noted by the NRC staff, the NEPA documents have not provided complete and

adequate discussion of the nature and extent of the repository’s cumulative impact on

groundwater in the volcanic-alluvial aquifer and require a supplement be prepared that includes a

' NRC Staff Report, p. 3-10.

' NRC Staff Report, p. 3-10.
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description of the full extent of the volcanic-alluvial aquifer, particularly those parts that could
become contaminated, and how water (and potential contaminants) could leave the flow
system.”’ They noted that the DOE LA describes potential groundwater flow farther to the south
of Alkali Flats, into the Southern Death Valley subregion of the regional domain (DOE, 2008,
General Information, Section 5.2.2.2). However, this component of the groundwater flow
system is not discussed in the NEPA documents.

NRC’s NEPA regulations (10 CFR § 51.109(c)(2)) provide that it will not be practicable
to adopt any environmental impact statement prepared by DOE for a geologic repository if there
is “significant and substantial new information or new considerations [that would] render such
environmental impact statement inadequate.” California agrees with NRC staff’s finding that the
failure of the NEPA documents to completely and adequately characterize potential contaminant
release to groundwater is a significant new consideration that renders the NEPA documents
inadequate.”!

As noted in the NRC staff’s Adoption Report, DOE’s analysis of the post-closure
behavior of the repository recognizes that the release of contaminants to groundwater can be
expected over the long term (DOE, 2008b, Chapter 5).** The NRC staff concludes that this is a
reasonably foreseeable outcome for a repository. The NEPA documents consider impacts to
groundwater, but the analysis does not provide adequate discussion of the cumulative amounts of
radiological and non-radiological contaminants that may enter the groundwater over time, and

how these contaminants would behave in the aquifer and related environment.

%' NRC Staff Report, p. 3-10.
2 NRC Staff Report, p. 3-8.

22 NRC Staff Report, p. 3-8.
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A computer simulation can be run assuming that there is no groundwater pumping, with
imaginary observation points instead of using wells to monitor contaminant(s) concentrations
over time within the plume at different distances from release. A simulation can be run under
different hydrogeological conditions, e.g., with and without an upward gradient in the lower
carbonate aquifer. In this way the concentrations at the final discharge point(s), like springs in
Death Valley, and mass accumulation there can be calculated.

NRC staff concluded that the discussion of groundwater impacts in the NEPA documents
is not consistent with NRC regulations for completeness and adequacy of the discussion of
environmental consequences of the proposed action [e.g., 10 CFR part 51, Appendix A(NZ. In
this instance, the incomplete and inadequate characterization itself constitutes a significant
consideration, irrespective of the magnitude of potential impacts.

As the NRC staff concluded, the discussion of groundwater impact in the NEPA
documents focused principally on those impacts defined for regulatory compliance.** Further,
NRC staff noted that NRC’s NEPA regulations in Part 51 and guidance in NUREG-1748
indicate that compliance with regulatory requirements does not necessarily satisfy the need to
consider the environmental impacts of the proposed action. The NRC staff concluded that for
impacts on groundwater and from surface discharge, additional analysis is necessary and
environmental impact statement supplementation is needed.”

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(H)(1)(vi)]

This contention challenges DOE’s 2002 Yucca Mountain FEIS and 2008 Repository

2 NRC Staff Report, p. 3-8.
* NRC Staff Report, p. 3-10.

2 NRC Staff Report, p. 3-10.
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SEIS because neither has provided a complete and adequate discussion of the nature and extent
of the repository’s cumulative impact on groundwater in the volcanic-alluvial aquifer. This
deficiency is significant and, if it were to be addressed in a satisfactory manner, the disclosure of
overall impacts on groundwater would be materially different. As a result, the Yucca Mountain
FEIS and Repository SEIS cannot be adopted by the NRC.

The specific portion of the LA that is being challenged is the Yucca Mountain FEIS,

Volume I, Chapter 5; and the Repository SEIS Volume I, Chapter six, subchapter 6.2.2.
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CAL-NEPA-23

Failure to Provide a Complete and Adequate Discussion of the Nature and Extent of the
Repository’s Cumulative Impact from Surface Discharge of Groundwater

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS or the Repository
SEIS, as is required by 10 C.F.R. § 51.109(c), because they are incomplete and inadequate
pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in that DOE failed to analyze the
public health and safety and other environmental impacts from the discharge of potentially
contaminated groundwater to the surface.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(i1)]

DOE’s 2002 Yucca Mountain FEIS and 2008 Repository SEIS are inadequate because
neither has provided a complete and adequate discussion and analysis of the nature and extent of
the repository’s cumulative impact from the discharge of potentially contaminated groundwater
to the surface, and how such contaminated groundwater would impact the environment at the
discharge sources within California. This deficiency is significant and, if it were to be addressed
in a satisfactory manner, the disclosure of overall impacts on groundwater would be materially
different. As a result, the Yucca Mountain FEIS and Repository SEIS cannot be adopted by the
NRC.

3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H(1)(1ii)]

The Commission’s regulations in 10 C.F.R. § 51.109(a)(2) and § 63.31(c), and section II,
paragraph 1 of the notice of hearing, provide that this issue is within the scope of the hearing.

4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may determine that the NEPA documents for the Yucca Mountain repository
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are practicable for adoption, the NRC must find that all requirements of NEPA have been
satisfied. (NVEI v. EPA 373 F.3d at 1314.) An attack on DOE’s NEPA documents based on
substantial and significant new information is a new consideration under 10 C.F.R. § 51.109(c),
which makes the NEPA documents not practicable for adoption. (Notice of Hearing Section
IIB, 73 Fed. Reg. 63,031 (Oct. 22, 2008).) The NEPA documents are inadequate and not
practicable for adoption because they fail to assess the public health and safety and other
environmental impacts from the discharge of potentially contaminated groundwater to the
surface. In fact, NRC staff have ordered supplementation by DOE to ensure the 2002 Yucca
Mountain FEIS and the Repository SEIS are adequate. Absent supplementation, the Yucca
Mountain FEIS and Repository SEIS cannot be adopted by the NRC. This contention challenges
compliance with NEPA and therefore raises a material issue.

5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(D(1)(v

California has identified potential impacts from contaminated groundwater in the Death
Valley region from the repository. These include impacts on wildlife, habitat, and public parks.
Groundwater that flows beneath Yucca Mountain discharges in springs to the south of the
proposed repository. The Repository SEIS focuses much of its analysis on the Alkali Flat-
Furnace Creek groundwater basin of Death Valley, an area that DOE acknowledges is the area
that the proposed repository “could affect the most.” (Repository SEIS, Volume I, Ch.3, p.3-31.)
NEPA requires that DOE provide a complete evaluation and disclosure of impacts from the
proposed action. The Yucca Mountain FEIS and Repository SEIS both fail to assess the public
health and safety and other environmental impacts from the discharge of potentially
contaminated groundwater to the surface.

The NEPA documents acknowledge the likelihood of future discharges of contaminated
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groundwater to the surface. As noted in the NRC Staff Report, the NEPA documents indicate
possible surface discharge at Franklin Playa, as the result of radionuclide migration through
groundwater to surface discharge points (Yucca Mountain FEIS, Section 5.9; Repository SEIS,
Sections 5.10 and 5-11.)*® The discussion in these sections regarding potential impacts from
potential groundwater discharges is limited to a statement that no detrimental radiological
impacts on plants and animals from the migration of radioactive materials are expected. The
Repository SEIS on p. 3-35 notes that DOE’s evaluation of geochemical data indicates that the
deep underflow of groundwater from the underlying carbonate aquifer that contributes to
discharges in the Ash Meadows area is the primary source of the spring discharge in Death
Valley (DIRS 177391-SNL 2007). Questions regarding possible locations and impacts of these
discharges were raised in comments on the draft Repository SEIS, both from NRC staff and from
the Timbisha Shoshone. DOE’s responses restate its conclusion that any potential impacts from
surface discharges would be no greater than those of the RMEI (reasonably maximally exposed
individual) represented by doses associated with groundwater withdrawal and use at the ~18-km
(11-mi) location (DOE, 2008b, Volume III, response to Comment RRR000524/0030, page CR—
497, and Comment RRR000690/0013, page CR-330, respectively). This reliance on the RMEI
standard adopted by DOE has resulted in an inadequate analysis into the potential impacts from
future discharges of contaminated groundwater within California.

The NRC staff noted that one of the major areas of potential impacts on the groundwater
system that has been insufficiently characterized in the NEPA documents and requires

supplementation is in the area of potential impacts from the discharge of potentially

26U.S. Nuclear Regulatory Commission Staff’s Adoption Determination Report for the U.S. Department of Energy’s
Environmental Impact Statements for the Proposed Geologic Repository at Yucca Mountain, September 5, 2008, p.
3-9.
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contaminated groundwater to the surface.”” The NRC staff further concluded that the NEPA
documents have not provided a complete and adequate discussion of the impacts on soils and
surface materials from the processes involved in surface discharges of contaminated groundwater
and recommended that a supplement be prepared that includes a description of the locations of
potential discharge of contaminated groundwater for present and expected future wetter periods
(for example, as discussed in DOE, 2008a, Safety Analysis Report, Section 2.3.1.2).%

The NRC Staff noted that spring deposits that provide evidence for past discharge of
groundwater to the surface are common in the Yucca Mountain region, including fossil deposits
that formed during past wetter climates.?” The paleoclimate record indicates that future wetter
periods are reasonably expected for the region (e.g., DOE, 2008a, Safety Analysis Report,
Section 2.3.1.2). Future surface discharges during wetter periods may involve larger volume
(higher flow rate) of water and contaminants, and different conditions for deposition and
removal, compared to present conditions.

While DOE discounts the potential for contaminants to reach the Lower Carbonate
Aquifer, DOE’s modeling demonstrates that contaminants from the repository could nevertheless
find their way to the Death Valley springs even they did not reach the Lower Carbonate Aquifer.
(Repository SEIS Volume I, Chapter 3, p.3-24.) Additionally, the U.S. Geological Survey’s
regional hydrogeologic framework model concludes that the potential exists for the carbonate
rocks beneath the Funeral Mountains to provide a pathway for flow from the alluvial aquifers

beneath the Amargosa Desert towards Death Valley. (DIRS 173179-Belcher 2004. P. 155)

?NRC Staff Report, p. 3-10.
2 NRC Staff Report, p. 3-12.

2 NRC Staff Report , p. 3-11.
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Inyo County has conducted extensive groundwater studies, and through their
geochemical analysis has concluded that the Lower Carbonate Aquifer, which underlies the
proposed repository, has discharge points in the Furnace Creek area of Death Valley National
Park within California. The research conducted by Inyo County, as well as DOE’s own analysis
in the Repository SEIS, demonstrates that groundwater discharged in the Death Valley National
Park is mixed with groundwater sources from the Ash Meadows area and the Amargosa Desert.
NEPA requires that the discharge points within California must be fully analyzed and evaluated
by DOE. California agrees with the NRC staff conclusion that the NEPA documents have not
provided a complete and adequate discussion of the impacts from surface discharges of
contaminated groundwater. >’

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(DH)(1)(vi)]

This contention challenges DOE’s 2002 Final EIS and Repository SEIS because neither
has provided a complete and adequate discussion of the nature and extent of the repository’s
cumulative impact from the discharge of potentially contaminated groundwater to the surface.
This deficiency is significant and, if it were to be addressed in a satisfactory manner, the
disclosure of overall impacts from the discharge of potentially contaminated groundwater to the
surface would be materially different. As a result, the Yucca Mountain FEIS and Repository
SEIS cannot be adopted by the NRC.

The specific portion of the LA that is being challenged is the Yucca Mountain FEIS,

Volume I, Chapter 5; and the Repository SEIS, Volume I, Chapter 3.

39 NRC Staff Report, p. 3-10.
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CAL-NEPA-24

Failure to Provide a Complete and Adequate Discussion of the Nature and Extent of the
Necessary Mitigation and Remediation Measures for Radionuclides Surfacing at Alkali
Flat / Franklin Lake Playa

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS or the Repository
SEIS, as is required by 10 C.F.R. § 51.109(c), because they are incomplete and inadequate
pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in that DOE failed to analyze the
necessary mitigation and remediation measures to protect the public health and safety and other
environmental impacts from radionuclides surfacing within California.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(11)]

DOE’s 2002 Yucca Mountain FEIS and 2008 Repository SEIS are inadequate because
neither has analyzed the necessary mitigation and remediation measures to protect the public
health and safety and other environmental impacts from radionuclides surfacing within
California. The information provided in the NEPA documents does not adequately address the
potential for radionuclides to travel through the Amargosa River Drainage. Rather, DOE defers
mitigation and remediation planning to such time that “detection of any unusual conditions in
groundwater” would assumedly occur. Absent supplementation, the Yucca Mountain FEIS and
Repository SEIS cannot be adopted by the NRC.

3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H()(Gi1)]

This contention raises an issue whether DOE has complied with NEPA, the CEQ
regulations, and the NRC NEPA regulations; pursuant to 10 C.F.R. § 51.109(a)(2), 10 C.F.R.
§ 63.31(c) and section II, paragraph 1 of the Notice of Hearing, this contention is within the

scope of the hearing.
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4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may determine that the NEPA documents for the Yucca Mountain repository
are practicable for adoption, the NRC must find that all requirements of NEPA have been
satisfied. (NVEI v. EPA, 373 F.3d at 1314.) An attack on DOE’s NEPA documents based on
substantial and significant new information is a new consideration under 10 C.F.R. § 51.109(c),
which makes the NEPA documents not practicable for adoption. (Notice of Hearing Section
IIB, 73 Fed. Reg. 63,031 (Oct. 22, 2008).) The NEPA documents are inadequate and not
practicable for adoption because they fail to assess the environmental impacts of the proposed
Yucca Mountain Repository, namely they have not analyzed the necessary mitigation and
remediation measures to protect the public health and safety and other environmental impacts
from radionuclides surfacing within California in a manner that is consistent with NEPA, the
Council on Environmental Quality (CEQ) guidelines and NRC guidance and applicable
regulations. This contention challenges compliance with NEPA and therefore raises a material
issue.

5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(H(1)(v

The discussion of mitigation and remediation measures to protect the public health and
safety and other environmental impacts in the NEPA documents is not consistent with NRC
regulations for completeness and adequacy of the discussion of environmental consequences of
the proposed action [e.g., 10 CFR part 51, Appendix A(7)]. In this instance, the incomplete and
inadequate characterization itself constitutes a significant consideration, irrespective of the
magnitude of potential impacts.

DOE acknowledged in the 2002 Yucca Mountain FEIS that groundwater from tuff

aquifers under the repository comes to the surface at Franklin Lake Playa and Alkali Flat, near
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Death Valley Junction, in California. (2002 Yucca Mountain FEIS Volume I, Ch.3, p.3-41)
However, DOE does not offer any plan for remediation of those potentially contaminated sites in
California. In Chapter 9, p. 9-8 and 9-9 DOE commits to conducting monitoring activities
including monitoring groundwater quality, but no details are provided. A groundwater well
monitoring program on the west side of Yucca Mountain (California side), as recommended by
the State of California in its 2008 comments on the Draft Repository SEIS is needed. California
recommends that monitoring wells (and high capacity extraction wells) be strategically located
around the repository to detect any early “leaks” into any of the groundwater aquifers. A series
of monitoring wells (with high capacity extraction capabilities) should be placed into the aquifers
along the California border to track and extract any contamination plumes should radionuclide
migration and groundwater contamination occur.’’

It is DOE’s obligation to implement a mitigation and remediation plan for radionuclides
transported by groundwater that could surface in California, for example, at Alkali Flat / Franklin
Lake Playa, east of the community of Death Valley Junction. Surface water is known to flow
from the site of the proposed repository to Forty Mile Wash east of the site, and into the
Amargosa River Drainage.”> DOE has also acknowledged that shallower aquifers follow the
same flow path into the Amargosa River drainage, and come to the surface of Alkali Flat and
Franklin Lake Playa.”® The flow paths for surface water within the Amargosa River Drainage

terminate in Death Valley National Park. In the Yucca Mountain FEIS, DOE acknowledged that

3! State of California’s Comments on the U.S. Department of Energy’s Draft Environmental Impact Statements
Related to a Proposed Geologic Repository at Yucca Mountain, Nevada, January 10, 2008, by James D. Boyd,
California Energy Commission.

32 Draft Comprehensive Impact Statement, Potential Impacts to Inyo County, California from the proposed high-
level nuclear waste repository at Yucca Mountain, Nevada, p.15, Matt Gaffney, Project Coordinator, November 6,
2007

¥ Yucca Mountain FEIS Chapter 3, pages 3-41, 3-45, 3-64 (DOE-EIS-0250) 2002
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69,500 people could be exposed to contaminated groundwater at Franklin Lake Playa during the
next 10,000 years.34

DOE has suggested that it may defer its analysis of the necessary mitigation and
remediation measures to protect the public health and safety and other environmental impacts

until such time that there has been “detection of any unusual conditions in the groundwater.””

DOE relies on 10 CFR § 63.161 to justify its deferral of its obligation to analyze the appropriate

mitigation and remediation measures. That section provides:

DOE shall develop and be prepared to implement a plan to cope with radiological
accidents that may occur at the geologic repository operations area, at any time
before permanent closure and decontamination or decontamination and
dismantlement of surface facilities. The emergency plan must be based on the

criteria of § 72.32(b) of this chapter.

It is DOE’s position that they are not required to develop a plan for mitigation and
remediation until after the facility has been licensed, rather than during the licensing
phase. According to DOE, “[d]uring the active, preclosure phase of the project, DOE
would be required by NRC regulations (10 CFR § 63.131) to develop and be prepared to
implement an emergency plan to cope with radiological accidents that may occur at the
repository operations area.”® However, 10 CFR § 63.131 also requires that the
emergency plan must be based on the criteria of § 72.32(b). That section provides:

(b) Each application for an MRS that is licensed under this part and each

application for an ISFSI that is licensed under this part and that may process

and/or repackage spent fuel, must be accompanied by an Emergency Plan that
includes the following information:

(1) Facility description. A brief description of the licensee facility and area near
the site.

* Yucca Mountain FEIS Chapter 5, pages 5-24-25, Environmental Consequences of Long Term Repository
Performance (DOE-EIS-0250) 2002

33 Repository SEIS Volume III, Comments — Response Document, 1.21.1 (84) Impacts Mitigation, p.CR-527

% Ibid., p. CR-527
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(2) Types of accidents. An identification of each type of radioactive materials

accident.

(3) Classification of accidents. A classification system for classifying accidents as

“alerts” or “site area emergencies.”

(4) Detection of accidents. Identification of the means of detecting an accident

condition.

(5) Mitigation of consequences. A brief description of the means of mitigating the

consequences of each type of accident, including those provided to protect

workers on site, and a description of the program for maintaining the equipment.

Here, DOE asserts that it may defer its mitigation and remediation analysis until the
active, preclosure phase, well after the license to construct the Yucca Mountain repository has
been granted. While DOE may be correct that it may not be required to “implement an
emergency plan to cope with radiological accidents that may occur at the geologic repository

operations area at any time before permanent closure,” § 72.32(b) requires that the LA include

an emergency plan. Such an emergency plan cannot be developed absent an adequate analysis

into the necessary mitigation and remediation measures to protect the public health and safety
and other environmental impacts.

NRC’s NEPA regulations in Part 51 and guidance in NUREG-1748 indicate that
compliance with regulatory requirements does not necessarily satisfy the need to consider the
environmental impacts of the proposed action. The regulations and guidance recognize that
further analysis and discussion may be needed [e.g., 10 CFR § 51.71; 10 CFR part 51, Subpart
A, Appendix A(7)].

While surface water is not expected to be impacted by repository operations within the
mountain, there will be numerous surface facilities present that will store waste on a temporary
basis. DOE must conduct specific analysis of impacts to these facilities in case of a flood event,

as any hazardous materials or radioactive waste on the surface carried off by floodwaters would
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enter the Amargosa River drainage.”” If DOE waits until the facility is in the “active, preclosure
phase” to develop a mitigation or remediation plan, such a plan would do nothing to protect the
public health and safety and other environmental impacts in the event of a flood before such
analysis were conducted. The NRC must require that the DOE conduct the necessary analysis
into these potential impacts as a part of the NEPA documents and LA.

Until DOE has submitted a mitigation and remediation plan for radionuclides that would
surface within California at Alkali Flat / Franklin Lake Playa, the analysis in the NEPA
documents with respect to public health and safety and other environmental impacts from surface
renders the relevant portions of those environmental documents insufficient.

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(D)(1)(vi)]

This contention challenges DOE’s 2008 Repository SEIS and 2002 Yucca Mountain
FEIS because neither has analyzed and discussed the necessary mitigation and remediation
measures to protect the public health and safety and other environmental impacts from
radionuclides transported in groundwater and surfacing in California, for example, at Alkali Flat
/ Franklin Lake Playa. This deficiency is significant and, if it were to be addressed in a
satisfactory manner, the disclosure of overall impacts from the potentially contaminated surface
water would be materially different. As a result, the Yucca Mountain FEIS and Repository SEIS
cannot be adopted by the NRC.

The specific portion of the LA that is being challenged is Yucca Mountain FEIS, Volume
I, Chapter 3, Chapter 5, and Chapter 9; and the Repository SEIS, Volume I, Chapter 3, and

Volume III, Chapter 1.

37 Draft Comprehensive Impact Statement, Potential Impacts to Inyo County, California from the proposed high-
level nuclear waste repository at Yucca Mountain, Nevada, p.15, Matt Gaffney, Project Coordinator, November 6,
2007
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CAL-NEPA-25

Failure to Provide a Complete and Adequate Discussion of the Nature and Extent of the
Repository’s Cumulative Impacts from Groundwater Pumping

1. Statement of the issue of law or fact raised or controverted [10 C.F.R. § 2.309(H)(1)(1)]

It is not practicable for NRC to adopt DOE’s Yucca Mountain FEIS or the Repository
SEIS, as is required by 10 C.F.R. § 51.109(c), because they are incomplete and inadequate
pursuant to NEPA and NRC regulations at 10 C.F.R. part 51, in that DOE failed to analyze the
repository’s cumulative environmental impacts from groundwater pumping.

2. Basis of this contention [10 C.F.R. § 2.309(f)(1)(i1)]

DOE’s 2002 Yucca Mountain FEIS and 2008 Repository SEIS are inadequate because
neither has provided a complete and adequate analysis of the impacts of groundwater pumping
and the effects such pumping could have on the upward gradient in the lower carbonate aquifer.
This deficiency is significant and, if it were to be addressed in a satisfactory manner, the
disclosure of overall impacts on groundwater would be materially different. As a result, the
Yucca Mountain FEIS and Repository SEIS cannot be adopted by the NRC.

3. Demonstration that the issue raised is within the scope of this proceeding [10 C.F.R.

§ 2.309(H(1)(1ii)]

This contention raises an issue whether DOE has complied with NEPA, the Council on
Environmental Quality (CEQ) regulations, and the NRC NEPA regulations; pursuant to 10
C.F.R. § 51.109(a)(2) and § 63.31(c), and section II, paragraph 1 of the Notice of Hearing, this
contention is within the scope of the hearing.

4. Demonstration that the issue raised is material to the findings that NRC must make to
support the action involved in this proceeding [10 C.F.R. § 2.309(H)(1)(iv)]

Before it may determine that the NEPA documents for the Yucca Mountain repository

are practicable for adoption, the NRC must find that all requirements of NEPA have been
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satisfied. (NVEI v. EPA, 373 F.3d at 1314.) An attack on DOE’s NEPA documents based on
substantial and significant new information is a new consideration under 10 C.F.R. § 51.109(c),
which makes the NEPA documents not practicable for adoption. (Notice of Hearing Section
IIB, 73 Fed. Reg. 63,031 (Oct. 22, 2008).) The NEPA documents are inadequate and not
practicable for adoption because they fail to assess the environmental impacts of the proposed
Yucca Mountain repository, namely they have not provided a complete and adequate discussion
of the nature and extent of the repository’s cumulative impacts from groundwater pumping in a
manner that is consistent with NEPA, the CEQ guidelines and NRC guidance and applicable
regulations. This contention challenges compliance with NEPA and therefore raises a material
issue.

5. Statement of supporting facts, expert opinions, and references [10 C.F.R. §
2.309(D (1) (v

Volume I, Chapter 5 of the 2002 Yucca Mountain FEIS and Volume I, Chapter 3 of the
2008 Repository SEIS discuss the potential environmental impacts of the proposed repository
over the long term. The subject matter of these chapters concerns the potential repository impacts
on groundwater, and on human health through a groundwater pathway.

DOE is fully obligated under NEPA to provide a complete evaluation and disclosure of
the impacts from the proposed repository. 10 CFR § 51.109(c)(2) provides that it is not
practicable to adopt any environmental impact statement prepared by the Secretary of Energy in
connection with a geologic repository proposed to be constructed if there is “[s]ignificant and
substantial new information or new considerations [that would] render such environmental
impact statement inadequate.” The failure of the NEPA documents to completely and adequately
characterize the repository’s cumulative environmental impacts from groundwater pumping is a

significant new consideration that renders the NEPA documents inadequate.
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The Repository SEIS concludes that data from wells in the vicinity of Yucca Mountain
indicate that there is an upward hydraulic gradient between the lower carbonate aquifer and the
overlying volcanic aquifer in this region. (Repository SEIS, Vol. 1, page 3-44.) (An upward
hydraulic gradient means that because of greater pressure in the lower carbonate aquifer, water
cannot move from the overlying volcanic aquifer downward into the lower carbonate aquifer.)
The upward hydraulic gradient in the carbonate aquifer is important to the performance of the
repository because it prevents water in the overlying volcanic aquifer of Yucca Mountain, and
possibly in the overlying alluvial aquifer in the Amargosa Desert, from moving downward and
entering the lower carbonate aquifer (Repository SEIS, Vol. 1, p. 3-44). This is also important
because it restricts the groundwater flow and radionuclide transport pathways by which
radionuclides could move, after repository closure, from the overlying volcanic and alluvial
aquifers to the lower carbonate aquifer. (Repository SEIS, Vol. 1, page 3-44: LA, Vol. 14, pages
2.3.9-53 and 2.3.9-55.) The Repository SEIS concludes that on the basis of modeling simulations
of the Death Valley regional groundwater flow system under past conditions and future wetter
conditions, it is expected that the upward gradient will persist during future wetter climates.
(Repository SEIS, Vol. 1, page 3-44.)

The applicant acknowledges the upward gradient, and observes that under current
conditions, contamination from the Yucca Mountain repository is not likely to mix with
carbonate aquifer waters and discharge to the surface at Ash Meadows or Devil’s Hole.
(Repository SEIS, p. 5-23) The Repository SEIS further states that because there would be no
contamination of the carbonate aquifer under current conditions, it is concluded that no human
health impacts or impacts to endangered pupfish at Ash Meadows or Devil’s Hole are expected.

(Repository SEIS, page 5-23.)
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Although the applicant assumes that under current conditions and during future wetter
climates the upper gradient will persist, the NEPA documents fail to assess the possibility that
local and regional groundwater pumping that is reasonably foreseeable in the future could reduce
or eliminate the upper gradient. In the event that future groundwater pumping eliminates the
upward gradient, contaminates from the repository could potentially enter the lower carbonate
aquifer and migrate to the accessible environment at Devil’s Hole, Ash Meadows, Death Valley
and Amargosa Valley. Moreover, the Repository SEIS acknowledges in 3.1.4.2.1 pages 3-29 to
3-38 that recent scientific work done by Inyo County has led to the conclusion that the lower
carbonate aquifer appears to be a significant contributor to the springs in the Furnace Creek area
of Death Valley and that the aquifer represents a potential rapid pathway for contaminants to
reach the biosphere

In conclusion, neither the NEPA documents nor the LA comply with applicable laws,
regulations, and standards requiring an adequate assessment of the potential flow path of
radionuclides from the repository through the lower carbonate aquifer and cumulative impacts to
the accessible environment where the contaminants may affect human health and threatened
species. In addition, neither the NEPA documents nor the LA comply with applicable laws,
regulations and standards requiring an adequate assessment of the possibility that local and
regional groundwater pumping, which is reasonably foreseeable, could reduce or eliminate the
upper gradient and that contaminants from the repository could enter the lower carbonate aquifer
and migrate to the accessible environment at Devil’s Hole, Ash Meadows, Death Valley and
Amargosa Valley. Without an adequate assessment in the NEPA documents and the LA of the
risk of contamination from the proposed repository reaching the accessible environment through

the lower carbonate aquifer, the Nuclear Regulatory Commission cannot determine “[T]hat there
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is reasonable assurance that the types and amounts of radioactive material described in the
application can be received and possessed in a geologic repository operations area of the design
proposed without unreasonable risk to the health and safety of the public” as required by 10 CFR
§ 31(a)(1), nor can it determine “[T]hat there is a reasonable expectation that the materials can be
disposed of without unreasonable risk to the health and safety of the public” as required by 10

§ CFR 31(a)(2). For those reasons, this Commission should find that the NEPA documents fail to
completely and adequately evaluate the nature and extent of the repository’s cumulative impact
from groundwater pumping, and NRC should find the LA inadequate.

6. Information showing that a genuine dispute exists on a material issue of law or fact [10
C.F.R. § 2.309(H)(1)(vi)]

This contention challenges DOE’s 2002 Yucca Mountain FEIS and 2008 Repository
SEIS because neither has provided a complete and adequate discussion of the nature and extent
of the repository’s cumulative impact from groundwater pumping. This deficiency is significant
and, if it were to be addressed in a satisfactory manner, the disclosure of overall impacts on
groundwater would be materially different. As a result, the Yucca Mountain FEIS and
Repository SEIS cannot be adopted by the NRC.

The specific portion of the LA that is being challenged is the Yucca Mountain FEIS,
Volume I, Chapter 5; the Repository SEIS, Volume I, Chapter 3, subchapter 3.1.4.2, and Volume

II1, Chapter 1, subchapter 1.7.4.
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SUPPORTING ATTACHMENT 1

Affidavit of Fred C. Dilger



BEFORE THE U.S. NUCLEAR REGULATORY COMMISSION

In the Matter of
U.S. DEPARTMENT OF ENERGY Docket No. 63-001

License Application to Construct a
Geologic Repository at Yucca Mountain

N N N N N N N N

AFFIDAVIT OF FRED C. DILGER

I, Fred C. Dilger, the undersigned affiant, do hereby make the following statements based
upon my own knowledge, information, and belief.

1. My name is Fred C. Dilger, and my curriculum vitae is attached to this Affidavit
as Attachment A. I am executing this Affidavit in support of the State of California Petition to
Intervene as a Party (Petition) in the above-captioned proceeding.

2. I have been retained by the State of California as an expert in this proceeding to
offer opinions on issues relating to the transportation of spent nuclear fuel and high-level
radioactive waste from generator sites to the Yucca Mountain repository. In order to offer an
expert opinion for the State of California in the instant proceedings, I have reviewed the
following documents: the Final Environmental Impact Statement for a Geologic Repository for
the Disposal of Spent Nuclear Fuel and High —Level Radioactive Waste at Yucca Mountain, Nye
County, Nevada (DOE/EIS-0250F)(2002); Final Supplemental Environmental Impact Statement
Repository for the Disposal of Spent Nuclear Fuel and High —Level Radioactive Waste at Yucca
Mountain, Nye County, Nevada (DOE/EIS-0250F-S1) (2008); Final Supplemental
Environmental Impact Statement Repository for the Disposal of Spent Nuclear Fuel and High —
Level Radioactive Waste at Yucca Mountain, Nye County, Nevada Rail Transportation

Corridor(DOE/EIS-0250F-S2) (2008); Final Environmental Impact Statement for a Rail



Alignment for the Construction and Operation of a Railroad in Nevada to a Geologic Repository
at Yucca Mountain, Nye County, Nevada (DOE/EIS-0369)(2008); the Petition to Intervene of the
State of California, including the accompanying Contentions, and all documents cited to or
referred to in the Contentions.

3. Within the Petition are numerous Contentions, each comprised of several
paragraphs. I hereby adopt as my own opinions the statements contained within Paragraph 5 of
those specific contentions identified in Attachment B to this Affidavit. I understand that
attorneys for the State of California will assign unique numbers to each of those contentions just
prior to the filing of the Petition and will include those unique numbers in Attachment B. I have
prepared the following technical memoranda in support of certain contentions: Technical Memo
Supporting California’s Contention on the Radiological Region of Influence (Attachment C),
Technical Memo Supporting California’s Contention on the Collocation of Facilities
(Attachment D), and Technical Memo Supporting California’s Contention on Rail Industry
Routes (Attachment E).

Further, the affiant sayeth not.

Fred C. Dilger

The above-named affiant personally appeared before me this  day of December, 2008,
and executed this affidavit.

Notary Public

My Commission expires:




Alignment for the Construction and Operation of a Railroad in Nevada to a Geologic Repository
at Yucca Mountain, Nye County, Nevada (DOE/EIS-0369)(2008); the Petition to Intervene of the
State of California, including the accompanying Contentions, and all documents cited to or
referred to in the Contentions. 7

3. Within the Petition are numerous Contentions, each comprised of several
paragraphs. I hereby adopt as my own opinions the statements contained within Paragraph 5 of
those specific contentions identified in Attachment B to this Affidavit. I understand that
attorneys for the State of California will assign unique numbers to each of those contentions just
prior to the filing of the Petition and will include those unique numbers in Attachment B. I have
prepared the following technical memoranda in support of certain contentions: Technical Memo
Supporting California’s Contention on the Radiological Region of Influence (Attachment C),
Technical Memo Supporting California’s Contention on the Collocation of Facilities
(Attachment D), and Technical Memo Supporting California’s Contention on Rail Industry

Routes (Attachment E).

Further, the affiant sayeth not.

Fred C. Dilger 7

The above-named affiant personally appeared before me this /_ day of December, 2008,

and executed this affidavit. Z % 74

NotaryPublic /

My Commission expires: 2 %rv A<, 201/

o)
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to the Affidavit of Fred C. Dilger



Fred C. Dilger I11
October 2007

1869 Desert Forest Way, Henderson, NV 89012 USA
Phone: 702-290-6990
e-mail: fcd5@cox.net
Education
PhD. Arizona State University, Tempe Arizona. Environmental Design and Planning (Planning
concentration). Dissertation title: “The New Nuclear Imperative: A Hazards Planning
Process for the Urban Transportation of Spent Nuclear Fuel.” Chair Mary Kihl. August
2004.

M.A. University of Nevada, Las Vegas, Nevada. Ethics and Policy Studies: Concentrations
included quantitative risk analysis and policy design.

M.A. University of London. Great Britain. Geography. Thesis on Quantitative Risk Analysis of
Transportation Systems.

B.A. Pennsylvania State University, State College Pennsylvania. Major in economics.

Professional Experience

Principal, Black Mountain Research. Henderson, Nevada. June 2004 to present.

Impact Assessment

Use Planning Support Systems to quantitatively evaluate long-range plans
Perform GIS-based transportation systems analysis.

Develop customized travel demand models for transportation impact assessment.
Quantitative risk assessment for transportation systems

Principal Planner, Clark County Comprehensive Planning. Las Vegas, Nevada. 1993-1994 and
April 1998 to June 2004
e Assist in the preparation of regional transportation plans using computer-based
transportation models
e Provide policy advice on transportation implications of transporting high-level
radioactive waste through the community
e Provide policy advice on transportation planning issues relevant to the rapidly
developing community

Graduate Research Assistantships, Planning. Arizona State University. (Fall 2000-Spring
2003)

e Prepared research report for faculty mentors.
e Engaged in professional conference presentations and scholarship development


mailto:fcd5@cox.net

Executive Consultant. Plangraphics, Muscat Sultanate of Oman 1994-1995.
e Prepared digital geodatabase design to support digital mapping for the Sultanate
e GIS instructor for National Survey Authority management and analyst staff

Transportation Analyst. Nevada State Department of Transportation 1991-1993 and 1996-
1998.
e Prepare benefit/cost analysis of statewide transportation Improvement Plan projects
e Prepare GIS maps of Statewide transportation planning projects
e Analyze regional transportation planning reports and studies
e Managed University interns for multiple planning projects-trained interns in GIS.

Professional Affiliations

International Association for Impact Assessment
American Planning Association
National Association of Environmental Professionals

Articles in peer reviewed academic journals

The Next Species of Trouble: Spent Nuclear Fuel Transportation in the United States 2010-2048.
American Behavioral Scientist. Winter 2002. (with Robert Halstead).

Using Social Scientific Methodological Approaches to Reducing Risk: How the Risk Reduction
Approach Works with Oil and Gas Industries. International Journal of Social Inquiry. January
2008. (with James D. Ballard).

Articles in preparation for peer reviewed academic journals

Alternate Route: Mitigation Planning for Hazardous Materials Transportation. For submission to
the Journal of the American Planning Association.

Conference proceedings (peer reviewed)

"State of Nevada Perspective on the U.S. DOE Yucca Mountain Transportation Program" (Paper
presented at Waste Management 2008, Phoenix, AZ, with F.C. Dilger & J.D. Ballard)

"Assessing the Vulnerability of Yucca Mountain Shipments: A Threat Matrix for Human-
Initiated Events" (Paper presented at Waste Management 2008, Phoenix, AZ, with J.D. Ballard
and F.C. Dilger)

"Yucca Mountain Transportation Security Issues: Overview and Update." (Proceedings, Waste
Management 2007, Tucson, AZ, with J.D. Ballard and F.C. Dilger)

"Full-Scale Cask Testing Revisited, Again." (Proceedings, Waste Management 2006, Tucson,
AZ, with F.C. Dilger)



"Any Way to Run a Railroad: Implications of Dedicated Trains." (Proceedings, Waste
Management 2006, Tucson, AZ, with F.C. Dilger)

"Great Expectations: An Examination of Section 180c Funding Allocations." (Proceedings,
Waste Management 2006, Tucson, AZ, with F.C. Dilger)

"Railroading Nevada," Nuclear Engineering International Magazine, October 2005 (With F.C.
Dilger)

"Hot Time in the City: Which Shipment Mode for High Level Nuclear Waste Affects Urban
Areas Most?" (Revised Version of Paper presented at Waste Management 2005, NANP website,
with F.C. Dilger)

"Measures of Community Impact for the Transportation of Hazardous Materials: The Case of
Indian Tribes and High-Level Nuclear Waste." (Revised Version of Paper presented at Waste
Management 2005, NANP website, with F.C. Dilger)

"Integrating Hazards Assessment and Risk Assessment: The Case of the Caliente Rail Corridor
to Yucca Mountain." (Revised Version of Paper presented at Waste Management 2005, NANP
website, with F.C. Dilger)

"Planning for An Unpredictable Event: Vulnerability and Consequence Reassessment of Attacks
on Spent Fuel Shipments." (Revised Version of Paper presented at Waste Management 2005,
NANP website, with J.D. Ballard & F.C. Dilger)

"Beyond the Mountains: Nuclear Waste Transportation and the Rediscovery of Nevada."
(Proceedings, Waste Management 2004, Tucson, AZ, with F.C. Dilger & J.D. Ballard)

"Testing to Failure: Design of Full-Scale Fire and Impact Tests for Spent Fuel Shipping Casks."
(Proceedings, Waste Management 2004, Tucson, AZ, with F.C. Dilger & J.D. Ballard)

"The Next Species of Trouble: Spent Nuclear Fuel Transportation in the United States, 2010-
2048," in H.W. Kushner, ed., Nuclear and Radiological Terrorism, American Behavioral
Scientist, Vol. 46, No. 6 (February 2003) (with F.C. Dilger)

"Many Roads to Travel: Alternative Approaches to Route Selection for Yucca Mountain
Shipments." (Proceedings, Waste Management 2003, Tucson, AZ, with F.C. Dilger)

"Implications of the Baltimore Rail Tunnel Fire for Full-Scale Testing of Shipping Casks."
(Proceedings, Waste Management 2003, Tucson, AZ, with F.C. Dilger)

"How Many Did You Say? Historical and Projected Spent Nuclear Fuel Shipments in the United
States, 1964-2048." (Proceedings, Waste Management 2003, Tucson, AZ, with F.C. Dilger)



"Rail Access to Yucca Mountain: Critical Issues." (Proceedings, Waste Management 2003,
Tucson, AZ, with F.C. Dilger & R.C. Moore)

"Radiological Impacts of Incident-Free Transportation to Yucca Mountain: Collective and
Maximally Exposed Individual Doses." (Paper presented at Health Physics Society Annual
Meeting, June 2002, NANP website, with H. Collins & R. Gathers)

"Radiological Impacts of Incident-Free Spent Nuclear Fuel Transportation to Yucca Mountain."
(Proceedings, Waste Management 2002, Tucson, AZ, with H. Collins & R. Gathers)

"Meet the Maximally Exposed Member of the Public: The Service Station Attendant and SNF
Trucks Going to Yucca Mountain." (Proceedings, Waste Management 2002, Tucson, AZ, with
H. Collins & R. Gathers)

"Nuclear Waste Transportation Terrorism and Sabotage: Critical Issues," Proceedings of the
International Symposium on Packaging and Transportation of Radioactive Materials
(PATRAM), Chicago, IL, September 2001, with D. Ballard and F. Dilger)

"State of Nevada Studies of Potential Terrorism and Sabotage Against Spent Fuel Shipments,"
Proceedings of Waste Management '01, Tucson, AZ, February 2001, with D. Ballard and F.
Dilger)

GIS in Regional Transportation Planning. Proceedings of the International Society of Civil and
Electrical Engineers. July 1993. (With P. Lima).

A Geographic Information/Transportation Modeling System. Proceedings of the Institute of
Transportation Engineers. July 1993. (With P. Lima and R. Souleyrette).

Recent government agency reports

“Terrorist Attacks on Nuclear Power Plants and Nuclear Material Transports.” Various co-
authors expert report for NATO project grant SST.CLG.978964. June 2004.

“Integrating Hazards Assessment and Environmental Impact Assessment in a GIS Framework”
Nevada Agency for Nuclear Projects. August 2004.

“Impacts of Transporting Spent Nuclear Fuel and High-Level Radioactive Waste through Clark
County, Nevada.” Clark County, Nevada June 2001.

“Risk Assessment for the Transportation of Spent Nuclear Fuel through Inyo County,
California.” A report for the Inyo County Board of Supervisors. April 2006.

Expert Testimony

Risks Associated with the Transportation of Spent Nuclear Fuel. Minnesota Legislative
Committee on Roads and Highways. July 2006.



Truck and Rail Shipments of High Level Radioactive Waste through Nevada. Nevada
Legislative Committee on Roads and Highways. June 2000.

Implications of Alternative Rail Alignments on the Yucca Mountain Project. Nevada Legislative
Committee on High Level Radioactive Waste. October 1999.

Nuclear Regulatory Commission, Package Performance Study. Spring 1999.

Selected Media Contacts

Interviews with 60 Minutes episode aired in November 2003. The Las Vegas Sun 1998-2004.
Washington Post 2000.

Selected State/Local and community presentations

Mitigating Routine High Level Waste Transportation. Presentation to the Western Planning
Experience Las Vegas. August 8th, 2003

“Route Selection for High-Level Radioactive Waste Shipments to Yucca Mountain.” HAZMAT
EXPLO 2003. Las Vegas. December 2003.

High Level Waste Transportation and Tribal Issues. Native American Forum on Nuclear Issues
Las Vegas. August 26, 27, 28, 2003.

“Highway Alternatives for Shipping High-Level Radioactive Waste Shipments to Yucca
Mountain.” HAZMAT EXPLO 2002. Las Vegas. December 2002
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ATTACHMENT B

Contentions Adopted By
Fred C. Dilger In
Accordance With Affidavit

Unique Identifier Assigned
by Counsel per PAPO Order

DOE’s NEPA Documents
Impermissibly Segment The
Project By Deferring
Analysis Of The
Environmental Impacts Of
Transportation Of Spent
Nuclear Fuel And High-
Level Waste Through
California To Yucca
Mountain

CAL-NEPA-1

DOE’s NEPA Documents
Impermissibly Segment The
Project As To Route
Selection And Route-
Specific Impact Analysis

CAL-NEPA-2

DOE’s NEPA Documents
Impermissibly Fail To
Analyze And Disclose

Different Environmental
Impacts From the Mina and
Caliente Routes

CAL-NEPA-3

DOE’S NEPA Documents
Fail to Adequately Discuss
or Analyze Mitigation in
California Adequately

CAL-NEPA-4

DOE’s NEPA Documents
Are Based On An
Incomplete And Inaccurate
Project Description, Since A
Doubling Or Tripling Yucca
Mountain’ s Capacity Is
Reasonably Foreseeable Due
To Doe’s Request To
Congress To Authorize Such
A Capacity Increase

CAL-NEPA-5

DOE’S NEPA Documents
Fail to Adequately Describe
Transportation Impacts on
Emergency Services in San

CAL-NEPA-7




Bernardino County

DOE’S NEPA Documents
Fails to Describe the
Maximum Reasonably
Foreseeable Accident

CAL-NEPA-8

DOE Failed To Comply
With NEPA’s Procedural
Requirements For Full
Public Review And
Opportunity for Comments
in California

CAL-NEPA-9

Failure To Analyze Impacts
Of Intermodal Transfers

CAL-NEPA-10

Failure To Evaluate Impacts
Within All Radiologic
Regions Of Influence

CAL-NEPA-11

Failure to Discuss and
Analyze Collocation Risks

CAL-NEPA-12

Failure to Discuss and
Analyze Barge Risks

CAL-NEPA-13

Failure To Describe And
Analyze Waste Acceptance
Criteria

CAL-NEPA-14

By Using Representative
Routes, DOE Has Failed to
Analyze Environmental
Impacts of Probable Routes
Railroads Would Use

CAL-NEPA-15

DOE Has Ignored the NAS
Recommendation of
Independent Examination of
the Security of Shipments

CAL-NEPA-16

Environmental Impacts from
the Use of Heavy Haul
Trucks at Local Sites

CAL-NEPA-17

Failure to Analyze Impacts
from the Use of California
State Route 299

CAL-NEPA-18

Failure to Analyze Use of
TAD Canisters

CAL-NEPA-19

Failure to Adequately
Analyze Impacts on Local
Emergency Management
Responsibilities

CAL-NEPA-20
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Memorandum

To: Susan Durbin
From: Fred C. Dilger PhD
Date: 12/18/2008

Re: Technical Memo Supporting California’s Contention on the Radiological Region of Influence

This memo describes how the contractor derived the estimates of population, emergency management
facilities fire departments, police departments and schools within the radiological regions of influence
(ROI) for both incident-free and accident related transportation. The memo describes the software, data,
and process used to derive the estimated impacts.

In order to estimate the impacts within the region of influence, two GIS software products were used.
First, ARCMAP by ESRI, the second, Maptitude, produced by Caliper Corporation. Both versions are
licensed commercial versions of the software. The ARCMAP software was used to derive the estimates,
Maptitiude was used to confirm the estimates from ARCMAP-a redundant check on the outputs.

The census data used was from the Bureau of the Census and is provided with the software. The census
2000 numbers were used. There are more recent estimates available, but they are not the decennial census
and so were not used. Additional data was from the Federal Emergency Management Agency’s (FEMA)
MH-HAZUS database. The data in this database was from October 2006.

The process used was:

1) Define the road/rail network from the FSEIS representative routes. Select the routes from the
highway and rail data layers to create layers with road and rail routes

2) Define two buffers around each of the segments of the road and rail data. The first buffer is 1600
meters in total width measured from the centerline of the roadway or rail segment (800 meters on
either side). This distance reflects the ROI for incident-free transportation. The second buffer is 50
miles on either side of the roadway or rail segment and reflects the ROI for accidents or sabotage.

3) Each buffer is separately overlaid onto a base map containing the following data layers:

a. Schools

b. Fire departments

c. Police Departments
d. Emergency Centers

e. Hospitals

f.  Census tracts



5). The software selects the features that fall within the area of the buffer. For census data the software
calculates the percentage of the overlaid area that falls within the buffer and then calculates the percentage
of the attribute (in this case population) from the overlaid area that would be affected.

6). The process was then repeated for the other software and the results are compared to determine if there
were different results. The process is illustrated below in these sample maps.

1. Identify California representative routes
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2. Define buffers around representative route features
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3. Create Base map
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4. Perform Overlay and select facilities within buffer areas
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Step S Select features within the buffers
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Step 6: Repeat the process with Maptitude to confirm results

The results of this assessment confirm that a large number of facilities in California fall within both the
Regions of Influence for incident-free and incident related accidents. It is important to note that although
the Region on Influence for Incidents and Sabotage is 50 miles (100 miles in width); there is no incident
that will encompass all of the representative routes shown. However, all of the facilities selected are within

that region and are therefore susceptible should an incident of this type occur.

Results of the Analysis are below



Feature Number within 800 meters Number within 50 miles
Medical Care facility 35 343
Emergency Center 7 31

Fire Station 53 480
Police Station 99 741
Schools 618 9392
Census Tract Population 1,876,115 28,778,868

Table 1 California features affected by representative rail routes in FSEIS

Feature Number within 800 meters Number within 50 miles
Medical Care facility 2 46
Emergency Center 1 4

Fire Station 8 97

Police Station 9 114
Schools 38 1,045
Census Tract Population 53,876 2,563,011

Table 2 California features affected by representative truck routes in FSEIS

In order to avoid double counting features, the buffers were merged together and the features
were overlaid using the dame process. The Table below represents the numbers of unique
features and the population affected by the incident free and incident related transportation of

spent nuclear fuel and high-level radioactive waste to Yucca Mt.

Feature Number within 800 meters Number within 50 miles
Medical Care facility 33 364
Emergency Center 6 33

Fire Station 64 534
Police Station 102 773
Schools 631 10,051
Census Tract Population 1,896,837 28,904,799

Table 3 California features affected by representative rail and truck routes in FSEIS

Data comparison

Data were identical for all of the features when the process was repeated using the Maptitude
software. There was a slight difference between the numbers calculated for Census Tract

populations (less than 2%). This can be attributed to rounding error.

Conclusion

The results of this analysis indicate that there are substantial California populations and sensitive
facilities within the Regions of Influence for both incident free and accident or sabotage related
transportation routes. Using readily available software and data it was possible to provide very
detailed estimates of the impacts of the FSEIS shipping program on California. The FSEIS
provided extremely detailed assessment of some of the impacts of the proposed action in
Nevada. However, this detailed analysis is not provided for California.
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Memorandum

To: Susan Durbin
From: Fred Dilger PhD.
Date:  12/18/2008

Re: Technical Memo Supporting California’s Contention on the Collocation of Facilities

This memo describes the process, steps, and data used to examine the degree of collocation of oil and gas
facilities in San Bernardino County with the FSEIS representative rail routes. This is a relevant endeavor
because there is a history of accidents in the area. A least one of these accidents was made more severe
because of the collocation of gas transmission lines with the rail line. The accident prompted the Federal
Emergency Management Agency to study the problem of collocation. FEMA found approximately 250
lifeline facilities collocated in the El Cajon Pass region of California. The routes identified by the FSEIS
as representative routes traverse all of California, but many of the representative routes merge in San
Bernardino County, CA. This is primarily due to the topography. The El Cajon Pass is the best vehicular
route through the southern portion of the mountains in that region.

The DOE has not considered that there are unique local conditions that may increase the probability or the
severity of an accident occurring in California. The FSEIS relied in statewide accident rates to calculate
the risks of the proposed action. The DOE failed to adequately consider the risks in specific locations.
This makes the analysis contained in the FSEIS overly generic. It fails to consider the specific
implications of the proposed action. For example, what is the accident rate on the specific stretch of
railway through San Bernardino County and what have been the consequences of severe accidents in this
area.

To highlight this problem, the oil and gas transmission lines from the National Pipeline Mapping System
(NPMS) were downloaded from the PMPSHA in December of 2008. The national map is enclosure 1. A
map of San Bernardino County was obtained from the same source at the same time. The County map is
enclosure 2. The map was provided to a commercial data vendor (Digital Data Services of Lakewood,
Colorado) which digitized in the features on the NPMS map. Because the original data was not available,
the pipeline features are in approximate locations.

The process used to show the intensity of the collocation was to create a basemap layer of transportation
features, including the FSEIS representative routes. The basemap was then overlaid with pipelines. The
map of San Bernardino County shows the number of relevant facilities in the area. Because the facilities
merge in certain areas, detail maps were prepared to show the areas where the greatest concentrations
occurred. These maps are figures 1-5 below
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Figure 6 Three dimensional view of El Cajon pass
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The area of the El Cajon Pass was studied in additional detail because the area has a history of severe
accidents. The maps in figures 4-7 show various views of the pass with aerial photographs and texture
mapping. To produce these maps , the shapefiles were loaded into the Globalmapper sofware and the
USGS’ 30 meter resolution and LandSat 7Global Imagery. The red lines represent gas transmission line
and hazardous liquid pipelines. The railroads depcited here are FSEIS routes. The red X’s are breaout
tanks for hazardous materials.

Mapping only the pipeline facilities in the El Cajon region showed the concentration of pi[peliens and
SEIS routes. This area highligths the limitations in the generic approach to accident risk caluclations
adopted by the DOE.

Conclusion

The DOE’s assessment of the transportation impacts of its proposed action relied on the use of
representative routes that may or may not be the actual routes. It also relied on state level accident rates
that overlooked or obscured specific areas where severe accidents have recurred. The assessment of
accident consequences also overlooks the significance of collocated facilities which may contribute to the
probability or the severity of an accident.

The shortcomings of this generic approach are highlighted by the El Cajon Pass in California. According
to the FSEIS representative routes, possibly 692 casks comprising 233 shipments will traverse this area
over a 30 year period. This is an area where severe accidents have occurred at least three times in the past.
It is an area with a significant number of facilities that could make an accident worse or whose disruption
could increase the consequences of an accident. The DOE’s method of analyzing its proposed action
ignores significant local conditions that could effects the consequences of its results.
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Memorandum

To: Susan Durbin
From: Fred Dilger PhD.
Date:  12/18/2008

Re: Technical Memo Supporting California’s Contention on Rail Industry Routes

This memo describes the process, steps, and data used to compare the FSEIS representative rail routes
with the routes proposed by the Union Pacific Railroad’s (UPRR) representative Roger Dolson at the
Transportation External Coordination Working Group (TEC) meeting in September of 2005 at Pueblo
Colorado. Mr. Dolson’s presentation is significant for four reasons. First, because it provides a suggested
routing method for rail shipments of spent nuclear fuel. Second, because the DOE failed to use the Union
Pacific’s suggestion in subsequent discussions of rail routing to Yucca Mt. The third reason the
presentation is important is because the presentation highlights the small portion of the Union Pacific
railroad’s total business that spent nuclear fuel shipments comprise. The fourth significant part of the
presentation is that it alludes to the resolution of the Aberdeen and Rockfish case which enables the
railroads and DOE to set rates for transporting the spent fuel.

The UPRR understands the business of rail shipping and has expertise shipping all varieties of hazardous
materials. The routes indicated on the slide provide a basis for calculating a rail routing system for spent
nuclear fuel that is suitable for the railroads. This is the first ever specific expression of the railroad
industry’s routing desires for routes to Yucca Mt.

The DOE has not adopted the rail industry’s wishes with regard to these routes and has not adopted them.
Throughout 2008, TEC routing group conference calls ended with a desire to receive rail industry input
into what the routing for spent nuclear fuel should be. Rather than adopt what has already been proposed.
The DOE has essentially failed to consider the rail industry’s proposal.

Shipments of SNF to Yucca Mt. comprise a tiny portion of the UPRR’s business. In 2004, the UPRR
handled over nine million shipments of hazardous material. The 1,100 shipments of spent nuclear fuel are
a small percentage of the UPRR’s total business. Therefore, conventional models of rail activity probably
do not apply to these shipments. The economic impact of the shipments will be too small. Additionally,
the risk created by the shipments will outweigh any potential profit. This makes the Union Pacific’s
routing request more important.

Slide 28 of the presentation alludes to the settlement of the Aberdeen and Rockfish case which sets a basis
for shipping rates for the spent nuclear fuel. As the presentation states, it provides a “structure to move
forward.”

Using the routes contained in the UPRR, it is possible to construct a set of national routes using these
routes as a basis. The DOE did not do this in the FSEIS and the DOE has consistently failed to national
routes for the shipment of spent nuclear fuel. The failure to define these routes essentially means the
affected environment has not been adequately defined.



The map below depicts a set of routes using the UPRR rail routing. In order to develop the maps, the
DOE’s webtragis program was used to define routes from the eastern origins to the Midwest UPRR
gateway sites. Then the routes from the gateways to Yucca Mountain were defined. The outputs from
Webtragis were placed into ESRI’s ARCMAP software and a map created from the resulting shapefiles.

Proposed Rail Routes to Yucca Mt. via Proposed Caliente Spur
(Suite of Routes from Kansas City and Memphis Gateways)
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also depicts likely truck routes from six reactor sites that cannot handle
rail shipments.

Rail to Yucca Mt from Gateways

Truck Routes from Sites without Rail Access

Figure 8 UPRR rail routes from Gateways to Yucca Mt.

This routing method would greatly increase the shipments traversing California and differ significantly
from the FSEIS’ representative routes. If the FSEIS representative routes are used, California will
traversed by shipments from the following generating sites. The tables below do not include truck
shipping sites.

Source Total Casks Shipments
PaloVerde 199 67
Diablo Canyon 122 41
Humboldt Bay 5 2
Rancho Seco 21 7
San Onofre 151 51
Comanche Peak 99 33
South Texas 1/2 95 32
Total 692 233

Figure 9 FSEIS shipments through California

If the UPRR considered the railroads desires, California will be traversed by shipments from the
following generating sites.



Source Total Casks Shipments
Browns Ferry 245 82
Farley 130 44
Arkansas 127 43
PaloVerde 199 67
Diablo Canyon 122 41
Humboldt Bay 5 2
Rancho Seco 21 7
San Onofre 151 51
St Lucie 138 46

Hatch 177 59
Vogtle 115 39
River Bend 70 24
Waterford 63 21
Grand Gulf 100 34
Brunswick 84 28
Brunswick 15 5
Harris 64 22
Harris 64 22
McGuire 152 51
Catawba 123 41
Oconee 186 62
Robinson 31 11
Savannah River 698 140
Site
Savannah River 45 9
Site
Summer 55 19
Sequoyah 120 40
Watts Bar 30 10
Comanche Peak 99 33
South Texas 1/2 95 32
Total 2894 873

Figure 10 UPRR routes through California

The use of the UPRR routing process could result in a significant increase in shipments through
California.
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Figure 11 Comparison of shipments through CA-UPRR and FSEIS routing

Conclusions

The FSEIS may substantially understate the numbers of shipments through California. The UPRR has
suggested alternative routes, which could increase the impacts on California. The DOE has not specified
routes that are reasonably foreseeable. The routes described above are those desired by the primary rail
carrier for the spent nuclear fuel to Yucca Mountain. The DOE has failed to define it proposed action
adequately.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE COMMISSION

In the Matter of )
) Docket No. 63-001
U.S. DEPARTMENT OF ENERGY )
)
(High-Level Waste Repository) )
)
AFFIDAVIT OF JAN STEPEK

I, Jan Stepek, the undersigned affiant, do hereby make the following statements based upon my
own knowledge, information, and belief.

1. My name is Jan Stepek. I have a Masters Degree in Geology and Mining Engineering. |
have thirty years of experience in hydrogeology and geological engineering that includes
groundwater resources evaluation (qualitative and quantitative), well design, well construction
and aquifer testing, investigation of groundwater contamination, monitoring and remedial action
design. I also have several years of experience in evaluation of mining impacts on groundwater
quality. I worked for 15 months at the proposed Yucca Mountain nuclear waste repository site
investigating transmissive properties of the unsaturated zone as a consultant to the Lawrence
Berkeley National Laboratory. I am a registered geologist in Alaska, and a Professional
Geologist, Certified Engineering Geologist and Certified Hydrogeologist in California. My
curriculum vitae is attached to this Affidavit as Attachment A.

2. I am currently employed by the California State Water Resources Control Board (State
Water Board) as an engineering geologist. In my capacity as an engineering geologist with the

State Water Board, I have extensively studied the Department of Energy’s (DOE) activities and



analyses of the Yucca Mountain site and potential repository impacts and have reviewed the
findings of other government agencies and scientific panels as they relate to DOE's site
suitability evaluations.

3. I am executing this Affidavit in support of the State of California’s Petition to Intervene
as a Party (Petition) in the above-captioned proceeding.

4. In order to offer an expert opinion for the State of California in the instant proceedings, I
have reviewed and am familiar with the portions of the following documents relevant to my
expert opinion: the Final Environmental Impact Statement for a Geologic Repository for the
Disposal of Spent Nuclear Fuel and High —Level Radioactive Waste at Yucca Mountain, Nye
County, Nevada (DOE/EIS-0250F)(2002); Final Supplemental Environmental Impact Statement
Repository for the Disposal of Spent Nuclear Fuel and High —Level Radioactive Waste at Yucca
Mountain, Nye County, Nevada (DOE/EIS-0250F-S1) (2008), the Petition to Intervene of the
State of California, including the accompanying Contentions as identified as CAL-NEPA-21,
CAL-NEPA-22, CAL-NEPA-23, CAL-NEPA-24, and CAL-NEPA-25, and all documents cited
to or referred to in those Contentions.

5. Within the Petition are numerous Contentions, each comprised of several paragraphs. I
hereby adopt as my own opinions the factual and technical statements contained within
Paragraph 5 of those specific contentions identified as CAL-NEPA-21, CAL-NEPA-22, CAL-
NEPA-23, CAL-NEPA-24, and CAL-NEPA-25.

6. Attached hereto are comments previously submitted in the matter of the Yucca
Mountain High-Level Waste Repository. I assisted in the preparation of these comments
regarding the environmental analysis, specifically with respect to groundwater, performed by

DOE in this matter. I have read and considered these documents, and am familiar with their



contents. [ affirm that the factual and technical statements contained therein with respect to
groundwater are true and correct to the best of my professional knowledge, and hereby

incorporate them into this affidavit.

Further, the affiant sayeth not.

Jan Stepek

The above-named affiant personally appeared before me this  day of December, 2008,
and executed this affidavit.

Notary Public

My Commission expires:
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Further, the affiant sayeth not.

Jan Stepék
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The above-named affiant personally appeared before me this 4 day of December, 2008,
and executed this affidavit.

£ Notary Public

My Commission expires: Z-& -29
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Jan Stepek, R.G., C.E.G, C.H.G. Phone: (916) 962-9235 home
7700 Juan Way (916) 341-5777 work
Fair Oaks, California 95628 E-mail stepekj@waterboards.ca.gov

CURRICULUM VITAE
SUMMARY

Senior Hydrogeologist/Engineering Geologist, with 30 years of progressively responsible experience with
environmental consulting companies, state and federal agencies. Experienced with various phases of
environmental projects, including management, design, testing, permitting and regulations. Applying
extensive field and computer modeling experience on projects related to soil and ground-water remediation
and protection.

PROFESSIONAL EXPERIENCE

ENGINEERING GEOLOGIST May 1999 — present
State Water Resources Control Board -DWQ

Reviewing Waste Discharge Requirement documents, landfill design, evaluating an Environmental Impact
Statement for a proposed radioactive waste repository at Yucca Mt., delineating California’s aquifers
vulnerable to a rapid infiltration of contaminants, developing and implementation of the GAMA (domestic
and priority basin, special studies) program.

SENIOR RESEARCH ASSISTANT February 1998 — May 1999
Lawrence Berkeley National Laboratory, Berkeley, CA

Testing and determination of transmissive properties of fractured rock at the proposed radioactive waste
repository, Yucca Mountain, Nevada.

o Installed and programmed sensors to monitor moisture, humidity, temperature and pressure during
field tests.

e  Conducted tests and collected data on fluid and air injection experiments.

e Collected and processed the data, participated in data interpretation and presentation.

SENIOR HYDROGEOLOGIST 1986 - 1997
EA Engineering, Science, and Technology, Inc., Lafayette, CA

Responsible for investigation, and interpretation of hydrogeological and chemical data on contaminated
sites, under RECRA and SUPERFUND regulations. Duties included preparation of environmental plans
and reports, remediation and monitoring system designs, aquifer testing, overseeing field work and
construction activities, flow and transport modeling.

e Conducted field investigations, participated in design and installations of soil and water remediation
systems for US Air Force, US Navy, US Army Corps of Engineers, USAID, and private clients.

e  Prepared reports, work plans, and permits required by regulatory agency for soil and groundwater
investigations and remediation.

e  Groundwater flow and chemical transport modeling, using MT3D, MODFLOW, SESOIL and other
computer models, in support of risk assessment reports and environmental restoration projects.
Jan Stepek - continue
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e Evaluated potential of groundwater quality deterioration and land subsidence due to land development
and aquifer overdraft, and recommended mitigation strategies.

e Investigated and evaluated environmental impact of water discharge from a wastewater treatment plant

into a lake near Alexandria in Egypt. Also, designed and installed a groundwater monitoring system
for a sludge disposal site in Alexandria, Egypt.

e Evaluated potential impact of mine dewatering and surface water diversion on groundwater conditions,

stream flows and riparian vegetation.

ESTE, Inc., France
PROJECT ENGINEER 1980 -- 1981

e Design and drafting of automated packing lines for food industries.

Hydro-Geo, Inc., Poland
HYDROGEOLOGIST 1976 --1980

e Responsible for the drilling of exploratory boreholes, soil property evaluation for construction
projects, installation of water supply and dewatering wells, interpretation of pumping test data and
modeling of groundwater flow.

REGISTRATIONS and CERTIFICATIONS

Registered Geologist, California, 1988
Certified Engineering Geologist, California, 1993
Certified Hydrogeologist, California, 1995

EDUCATION

MS, Mining Engineering and Geology; Institute of Mining and Metallurgy, Cracow;
Numerical Modeling of Groundwater Flow and Contaminant Transport; UC Berkeley
Groundwater Pollution and Hydrology; Princeton Course

OSHA 40-hour, Hazardous Waste Site Operations Training; 1988

PROFESSIONAL AFFILIATION
Association of Ground Water Scientists and Engineers
SKILLS
Computer: MS Office, Graf4win, MODFLOW, MT3D
Instruments: Various Data Loggers, PID/FID, GPS,
Languages: Polish, French,
PUBLICATION
Stepek, J. 1986. Underground Fuel Contamination, Investigation and Remediation: A Risk Assessment

Approach to How Clean is Clean. Proceedings of API/NWWA Conference, Petroleum Hydrocarbons in
the Subsurface Environment. Co-authored by R.E. Hinchee, H.J. Reisinger, D. Burris, and B. Marks
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STATE OF CALIFORNIA — THE RESOURCES AGENCY ARNOLD SCHWARZENEGGER, Governor

CALIFORNIA ENERGY COMMISSION
JAMES D. BOYD

COMMISSIONER and VICE CHAIR

1516 NINTH STREET, MS-34

SACRAMENTO, CA 95814-5512

(916) 654-3787

(916) 653-1279 FAX

January 10, 2008

Dr. Jane Summerson

Mr. Lee Bishop

Environmental Impact Statement Office

Office of Civilian Radioactive Waste Management
U.S. Department of Energy

1551 Hillshire Drive

Las Vegas, Nevada 89134

Subject: The State of California’s Comments on the U.S. Department of Energy (DOE) Draft
Environmental Impact Statements Related to a Proposed Geologic Repository at
Yucca Mountain, Nevada
(DOE/EIS-0250F-S1D, DOE/EIS-0250F-SS2D, DOE/EIS-0369D)

Dear Dr. Summerson and Mr. Bishop:

On behalf of the State of California, | am writing to provide comments on the following
U.S. Department of Energy (DOE) documents:

o Draft Supplemental Environmental Impact Statement for a Geologic Repository for the
Disposal of Spent Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain,
Nye County, Nevada (DOE/EIS-0250F-S1D)

o Draft Supplemental Environmental Impact Statement for a Geologic Repository for the
Disposal of Spent Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain,
Nye County, Nevada — Nevada Rail Transportation Corridor (DOE/EIS-0250F-S2D)

e Draft Environmental Impact Statement for a Rail Alignment for the Construction and
Operation of a Railroad in Nevada to a Geologic Repository at Yucca Mountain, Nye
County, Nevada (DOE/EIS-0369D)

Our comments supplement and update those provided by Ms. Barbara Byron, California
Energy Commission, at DOE’s public meeting in Reno on November 19, 2007, as well as
comments that the State of California previously provided on documents prepared by DOE, as
required under the National Environmental Policy Act (NEPA) and the Nuclear Waste Policy Act
(NWPA), for the proposed repository at Yucca Mountain, Nevada.

Having reviewed these documents, we have concluded that:

e The environmental analyses required under NEPA and the NWPA for the proposed
Yucca Mountain high-level radioactive waste repository in Nevada are incomplete until
the necessary route-specific transportation analyses and the analyses needed to
evaluate the potential groundwater impacts in California, including impacts to the aquifer
in the Death Valley region, have been completed.

¢ DOE has provided insufficient information upon which to make a decision on the
suitability of the Yucca Mountain site and to characterize the potential impacts from the
proposed actions.



Dr. Summerson and Mr. Bishop
January 10, 2008
Page 2

DOE has provided insufficient information and analyses on the proposed Transportation,
Aging and Disposal (TAD) canister system and the at-reactor impacts compared with
alternatives.

DOE'’s proposal to transport 70,000 metric tons of spent nuclear fuel to Yucca Mountain
would have major transportation impacts in California. The transportation of materials to
the repository could impact approximately 22 California counties impacted by potential
repository shipments if by truck and 24 counties for repository shipments if by rail. In
addition, projected large numbers of spent nuclear fuel and high-level waste shipments
from out-of-state would traverse major metropolitan areas in California, could have major
impacts on transportation hubs and systems including goods movement throughout the
state, and could traverse unsuitable back-country roads in San Bernardino and Inyo
Counties.

DOE'’s proposed action could have significant groundwater impacts in California.
Additional studies are needed to fully evaluate these potential impacts.

The Draft NEPA documents should be revised to fully characterize and bound the
potential impacts in California from the proposed action.

Since the 1980s, California has provided comments on various DOE analyses,

proposals, and documents related to the proposed repository and its potential impacts from the
proposed actions described in these documents. We have raised concerns regarding the
potential major impacts in California -- primarily transportation and groundwater impacts -- that
have not been adequately addressed and analyzed by the DOE. DOE should address these
major concerns in revised Draft NEPA documents and release them for public review and
comment before issuing them in final form.

Our more detailed comments and specific recommendations on these documents are

attached. If you have any questions regarding these comments, please contact me or Barbara
Byron at (916) 654-4976.

Sincerely,

W

JAMES D. BOYD, Vice Chair and
California State Liaison Officer to
the U.S. Nuclear Regulatory Commission

Attachment: California’s Comments on DOE/EIS-0250F-S1D, DOE/EIS-0250F-SS2D, and

DOE/EIS-0369D

cc: Dan Dunmoyer, Cabinet Secretary

Mike Chrisman, Secretary for Resources Agency
U.S. Senator Dianne Feinstein

U.S. Senator Barbara Boxer

Jackalyne Pfannenstiel, Chairman

Melissa Jones, Executive Director



Attachment

STATE OF CALIFORNIA’S COMMENTS
ON THE U.S. DEPARTMENT OF ENERGY’S

DRAFT REPOSITORY SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT

AND DRAFT NEVADA RAIL CORRIDOR/ALIGNMENT
ENVIRONMENTAL IMPACT STATEMENTS

January 10, 2008

INTRODUCTION

The State of California (State) submits these comments in response to the following U.S.

Department of Energy’s (DOE) documents:

e Draft Supplemental Environmental Impact Statement for a Geologic
Repository for the Disposal of Spent Nuclear Fuel and High-Level
Radioactive Waste at Yucca Mountain, Nye County, Nevada (DOE/EIS-
0250F-S1D)(DSEIS),

e Draft Supplemental Environmental Impact Statement for a Geologic
Repository for the Disposal of Spent Nuclear Fuel and High-Level
Radioactive Waste at Yucca Mountain, Nye County, Nevada—Nevada Rail
Transportation Corridor ( DOE/EIS-0250F-S2DE ) and the Draft
Environmental Impact Statement for a Rail Alignment for the Construction
and Operation of a Railroad in Nevada to a Geologic Repository at Yucca
Mountain, Nye County, Nevada (DOE/EIS-0369D) (RA EIS).

Our comments address these three documents together, since the proposed actions
described in these documents are inextricably interrelated and have common issues.

The proposed actions pose significant potential new environmental impacts in
California that have not been adequately evaluated. These impacts include
potential groundwater impacts in the Death Valley National Park region, spent fuel
transportation impacts, at-reactor impacts from the proposed new Transportation,
Aging and Disposal (TAD) canister system, and potential impacts to wildlife, parks,
and natural resources in California.

DOE estimates that the proposed alternate new Mina rail route to the Yucca
Mountain Repository could result in 20% of the rail shipments to Yucca Mountain
being routed through California. State of Nevada experts estimate that under
DOE’s proposed “suite of routes” approach for rail routing, 25-50% or more of the
shipments to Yucca Mountain could be routed through California. Clearly, in light of
such major potential impacts to California, DOE should provide potentially impacted
communities along likely corridors in California an opportunity at public meetings to
comment on these EISs.

The proposed actions, taken together, comprise major changes to the Yucca Mountain
high-level radioactive waste management program. These changes should be

adequately characterized and analyzed. These changes affect the waste disposal
packages and engineered barrier systems at the repository, the thermal characteristics
of the repository, the long-term performance of the waste isolation system for the



repository and how it is modeled, as well as the waste packaging, storage and
transportation activities at commercial reactor sites and DOE facilities throughout the
U.S. and the entire national repository waste transportation system.

Since 1989, California has provided input into the federal nuclear waste management
and transportation programs. The California Energy Commission, on behalf of California
agencies, testified before DOE and/or provided written comments highlighting major
deficiencies in DOE’s analyses under the National Environmental Policy Act (NEPA)
regarding the potential impacts in California from the proposed repository. The State of
California has identified several areas of concern regarding these potential impacts.

In 2000, California agencies completed an extensive review of DOE’s Draft
Environmental Impact Statement (EIS). Thirteen California agencies with statutory and
regulatory authority and/or expertise in transportation, emergency response planning,
water quality, hydrogeology, and other environmental areas of concern participated in
this review. In summary, California’s review concluded that the proposed action
described in the Draft EIS will cause significant impacts to California and that DOE’s
environmental assessment of the repository project was seriously incomplete and
deficient both procedurally and substantively under NEPA.

Our comments here are intended to be considered together with the previous comments
submitted by the State of California. These include comments on DOE’s: (1) Site
Characterization Plan Yucca Mountain Site (April 14, 1989); (2) Notice of Intent to
prepare an environmental impact statement (EIS) for a geologic repository at Yucca
Mountain (September 21, 1995); (3) Draft Yucca Mountain EIS (written comments dated
February 10, 2000 and testimony provided February 22, 2000), (4) Supplement to the
Draft Yucca Mountain EIS (July 5, 2001), (5) Possible Site Recommendation for Yucca
Mountain (October 19, 2001), (6) Notice of intent to prepare an EIS for the alignment,
construction and operation of a rail line to Yucca Mountain (May 25, 2004), (7) Amended
Notice of Intent to expand the scope of the EIS for the alignment, construction and
operation of a rail line to Yucca Mountain and DOE’s Supplement to the Final EIS for a
Geologic Repository for the Disposal of Spent Nuclear Fuel and High-Level Radioactive
Waste (December 12, 2006), and (8) the Notice of Intent to amend the scope of the
Yucca Mountain rail alignment draft EIS and prepare a supplement to the final EIS
(testimony November 27, 2006). These documents and the comments they contain are
hereby incorporated by reference to the extent that they apply to the unchanged aspects
of the currently proposed repository program and analyses in the DSEIS and the RA
DEIS.

PROPOSED ACTION

Under the proposed action the U.S. Department of Energy (DOE) proposes to transport
approximately 70,000 metric tons of spent fuel and high-level nuclear waste from waste
generator and storage sites throughout the U.S. to the proposed repository at Yucca
Mountain, Nevada over a 50-year time period. These wastes would include about
63,000 metric tons of commercial spent nuclear fuel and about 7,000 metric tons of DOE
spent fuel and high-level radioactive waste. The waste could include surplus weapons-
usable plutonium, which DOE would dispose of as part of the high-level radioactive
waste inventory. Under the proposed action, spent nuclear fuel and high-level
radioactive waste being stored or projected to be generated at 72 commercial and four



DOE sites in 39 states would be shipped to the repository by rail (train) and by truck
through 44 states.

Most commercial spent fuel would be packaged at the reactor sites in the proposed new
TAD canisters and transported on trains dedicated to these shipments. The TAD
canisters have yet to be designed beyond a conceptual level and have yet to be certified
by the U.S. Nuclear Regulatory Commission for surface storage, transportation and
disposal underground at the repository. DOE cannot use rail transport exclusively,
however, because some commercial nuclear power plants lack the ability to load large-
capacity rail shipping casks or they are not located adjacent to rail lines. Those sites, for
example, Humboldt Bay and Diablo Canyon in California, would use overweight trucks to
ship spent nuclear fuel to the repository, or could use heavy-haul trucks or barges to
ship spent fuel to the nearest rail line.

At the repository, spent fuel and high-level radioactive waste, sealed in waste packages,
would be emplaced underground about 1,000 feet below the surface and about 1,000
feet above the groundwater table. The geologic features of the site and engineered
barriers would be designed to help ensure the long-term isolation of the materials from
the environment. Under the proposed action DOE would construct and operate a
railroad to connect the Yucca Mountain Repository to an existing rail line. DOE’s
preferred rail corridor is the Caliente rail corridor, which would begin in the southern
corner of Nevada near Caliente, Nevada (north of Las Vegas), and would run
approximately 330 miles east and then south to Yucca Mountain.

An alternative proposed rail corridor to the Yucca site is called the Mina rail corridor.
The Mina line would begin approximately 290 miles northwest of Yucca Mountain, near
Wabuska, Nevada (40 miles east of Carson City) and run southeast to Yucca Mountain.
Because the proposed Caliente and Mina rail lines would be accessed by entirely
different existing rail lines and are separated by hundreds of miles and are at opposite
ends of the Yucca Mountain site, which rail alignment that DOE chooses will have a
significant impact on the number of shipments through different parts of California
(northern versus southern California). The Mina rail route would have greater impacts to
northern California with potential high-level waste shipments from Hanford, Washington
being transported through Sacramento over Donner Pass to Reno, Nevada. The
Caliente route would have greater impacts to southern California, particularly Barstow,
San Bernardino County, and the Cajon Pass.

Under the proposed action for disposing of 70,000 metric tons of waste, 9,495 rail casks
(about 2,800 trains) and 2,650 truck casks of spent fuel and high-level radioactive waste
will be transported to the repository. Under DOE’s expanded capacity scenario for the
repository (130,000 metric tons), approximately 24,112 rail casks and 5,025 truck casks
will be transported to the repository (DSEIS, p. 8-32). The estimated number of
shipments for California, under the proposal to dispose of 70,000 metric tons of waste, is
755 rail casks and 857 truck casks using the Caliente Rail Alignment and 1,963 rail
casks (20 % of total shipments) and 857 truck casks using the alternate Mina Rail
Alignment (DEIS, p. G-64).

Our comments and recommendations on the three new Draft EIS documents are
provided below:



NATIONAL ENVIRONMENTAL PROTECTION ACT (NEPA) DEFICIENCIES AND
PROCEDURAL CONCERNS

1. DOE should issue a revised DSEIS for public review and comment before
issuing a Final SEIS,

Major deficiencies that have been identified in DOE’s NEPA process for the proposed
repository have included DOE'’s failure to: (1) provide an adequate scoping process, (2)
provide a complete and accurate project description, (3) fully disclose the potential
transportation impacts and groundwater impacts in California, (4) fully evaluate
reasonable alternatives, (5) provide adequate notice of public hearings to affected
California communities, (6) perform a comprehensive assessment of potential impacts to
the affected environment, and (7) adequately evaluate the potential environmental
consequences of the alternatives of the proposed action. Deficiencies and gaps in
DOE'’s evaluation of the environmental impacts from the repository project persist in the
three new EIS documents. In fact, these documents and their proposed TAD canister
system and description of the alternate rail corridors to Yucca Mountain have only
increased the uncertainties and concerns regarding the potential impacts to California
from the proposed repository.

In light of these major deficiencies, DOE should first issue a revised DSEIS and RA
DEIS for public review before developing and issuing final EIS documents. The purpose
of NEPA is to ensure that decision makers and the public are fully informed and have full
access to information regarding the potential environmental impacts from proposed
actions. Clearly, when the deficiencies of the environmental impact analyses are so
severe, the NEPA documents cannot be finalized until these inadequacies are corrected
and the public is provided an opportunity to review and comment on the complete
analysis.

2. The DSEIS fails to adequately evaluate the potential impacts to California
and provide adequate public notice and opportunity for comment to
affected communities in California.

DOE has failed to meet the requirements under NEPA to fully assess and disclose all
potential impacts of the project and provide adequate notice to the communities that
would be affected. The DSEIS provides superficial and incomplete discussion of the
potential transportation and groundwater impacts in California from the proposed
repository as well as the waste generator site impacts in California from using the
proposed TAD canister system. It, therefore, fails to fully analyze and consider the
project’s impacts in our state.

A major flaw in DOE’s analysis is that it has yet to identify the rail, truck and/or barge
routes for the expected shipments of spent nuclear fuel to the repository. Identifying
likely routes is essential to a complete analysis. California has four operating commercial
nuclear power reactors (Diablo Canyon Units 1 and 2, San Onofre Generating Station
Units 2 and 3), four shut-down commercial nuclear power reactors (Rancho Seco,
Humboldt Bay, San Onofre Unit 1, and GE Vallecitos BWR), as well as four operating
and four shut-down nuclear test or research reactors. Routes should be identified and
route-specific potential impacts evaluated not only for waste shipments originating from
these California sites but also from out-of-state.



Potential impacts from large quantity shipments of spent nuclear fuel are significant
considering that each TAD rail cask would contain over 650,000 curies of Cesium-137
with a contact surface dose rate of 35,000 rem per hour. Nevada transportation experts
concluded that a 1% release of Cesium-137 could result in cleanup costs of $100 million
to more than $1 billion. During routine operations, radiation exposure doses to the
public and workers, for example workers at reactor sites who repackage and load TAD
containers, would be elevated. Also, the TAD canister system would result in increased
risk of an accident at reactor sites from handling and repackaging spent fuel these sites.
Similarly, state and local accident prevention, security, and emergency response
preparedness activities and their associated costs would be significant.

In addition to spent fuel shipments from California reactors, a significant portion of the
high-level waste and spent fuel shipments from reactors and DOE facilities located
outside California could be routed through California through major urban areas and
maijor rail hubs, e.g., Barstow, to Yucca Mountain. In addition, Nevada experts estimate
that under the expanded repository capacity scenario described in the DEIS, there could
be about 1,929 rail cask shipments in 647 trains entering Nevada from California. They
estimate this could result in 5-13 trains per year for 50 years (Halstead, Dec. 3, 2007,
DSEIS comments in Las Vegas).

Repository shipments using the Mina rail route or Caliente rail route could impact major
cities in California including Sacramento, San Diego, Los Angeles, San Bernardino, San
Luis Obispo, Fresno, Bakersfield and Barstow. An estimated 7.5 million people live
within a mile of the likely rail routes in California and over 1,400 schools and 130
hospitals are located within a mile of these routes.

And yet, DOE has failed to adequately notify these potentially affected major
metropolitan areas and communities along shipment corridors as well as near reactor-
sites in California regarding plans to repackage and transport spent fuel and high-level
radioactive waste through their communities. The communities likely to be affected by
these shipments have received inadequate or no notice of DOE’s analyses of the project
and, therefore, have missed opportunities for public input. These communities,
therefore, have no way of knowing that they will be impacted by decisions being made
regarding the Yucca Mountain project and do not have access to the information needed
for their participation in the NEPA process.

In spite of the major potential impacts in California from the proposed repository and
requests from California for additional hearings in the state, DOE held only three public
meetings/hearings in California on the various EIS documents for Yucca Mountain. A
hearing was held on November 4, 1999, in Lone Pine in response to a request by Inyo
County and on February 22, 2000, a hearing was held in San Bernardino in response to
a request by Senator Boxer. The third public meeting was held in Lone Pine on
November 29, 2007, and it addressed the three Draft EISs recently released. It was the
only public meeting scheduled in California for the purpose of reviewing these Draft
EISs, although the State of California requested hearings at additional locations in the
state. Itis unclear why so few hearings/meetings were held in California in view of the
major potential impacts to the state, and why, of the three hearings/meeting held in
California, two were held in Lone Pine. Lone Pine is a small community on U.S. Highway
395 and is located in the Sierra Nevada foothills about 200 miles north of San
Bernardino and Los Angeles. No additional public hearings have been held in California,
although requested.



Similarly, rather than encouraging information sharing and providing an open forum for
public comment during the scoping meetings in 2006, DOE had the citizens individually
speak to a court reporter. This approach did not provide a forum for meaningful sharing
of information consistent with the spirit of the NEPA process. Finally, considering the
size, scope and importance of the three EISs released in October 2007, there was
insufficient time to review and provide comments. Review was particularly difficult
considering the unclear relationship with the 2002 Final EIS for the Yucca Mountain
project. In addition, there is inadequate time for DOE to consider public comments on
these documents, given DOE’s self-imposed deadline to submit a License Application to
the NRC and issue Final EISs by June 2008.

3. The DSEIS and RA EIS fail to identify and evaluate transportation
alternatives to the Proposed Action.

The proposed action described in the DSEIS and RA EIS is to transport 90 percent of
commercial spent fuel that are packaged at the waste generator sites in TAD canisters
(DSEIS, page 2-7) at 68 commercial site origins and ship these packages cross-country
by rail in dedicated trains to the repository. The remainder of the commercial spent fuel
(goal of 10 percent) would arrive at the repository as uncanistered spent nuclear fuel or
in dual-purpose canisters. DOE spent nuclear fuel, high-level radioactive waste, and
naval spent fuel would be received in disposable canisters. DOE would place both types
of canisters (DOE disposable and TAD) into waste packages before emplacement in the
repository. However, these broad assumptions of 90 percent transport by rail in TAD
canisters are not supported by analyses. Moreover, sufficiently detailed implementation
plans for the transportation program are not provided. For example, there is no rail line
currently extending to the Yucca Mountain site and DOE would have to build a railroad
linking the site to an existing rail line. The feasibility and costs of constructing a
connecting rail corridor are highly uncertain. About 25 reactor sites lack rail access.
TADs as currently envisioned are large (hold up to 10 metric tons), heavy (weigh up to
180 tons) and long (18-20 feet long) and many reactor sites lack the necessary
infrastructure to handle and repackage spent fuel in TAD canisters.

The TAD canister concept is a proposal to repackage spent fuel at reactor sites and ship
by rail. Yet this proposal is highly speculative. The DSEIS does not address the
considerable uncertainties regarding this proposal. NEPA requires an adequate analysis
of alternatives to the proposed action. In light of the major uncertainties and insufficient
information provided on the TAD canister concept (discussed later in our comments) and
the fact that developing rail access to Yucca Mountain is highly uncertain, the DSEIS
should examine credible alternatives to the Proposed Action to transport 90% of the
commercial spent fuel in TADS on dedicated trains. This analysis should include the
comparative impacts and risks associated with using alternative canister systems (e.g.,
existing dual purpose canisters) for transport to the repository in comparison with the
proposed TAD system.

DOE analyzes the construction of a rail line to the repository in the RA DEIS. DOE
should also analyze the No-Action Alternative that DOE would not construct and operate
a railroad. No analysis is provided in the EISs of the implications for the national
transportation system of no rail access to Yucca Mountain (RA DEIS, p. 2-11). The
revised DSEIS should analyze feasible No Action Alternatives including the “fall-back
plan” for cross-country shipments if the rail line to the repository is not constructed and



other transportation modes, for example, shipment by legal-weight trucks, are
predominantly used.

The DSEIS relies upon the No Action Alternatives described in the Final EIS (2002)
which are: (1) spent fuel remains at reactors with institutional controls (care and
maintenance of the spent fuel) for the first 100 years and no institutional controls at the
end of the 100-year period, and (2) spent fuel remains at reactors for 10,000 years with
no institutional controls. These two no-action alternatives are highly unlikely and
unlawful for protecting public safety and the environment, which means that these two
No-Action Alternatives are unrealistic. These two No Action Alternatives do not address
transportation alternatives to the Proposed Action of transporting 90% of commercial
spent fuel by rail using TAD canisters. The possibility that during the first few years of
repository operation, DOE will need to rely extensively on trucks for transport to the
repository should be fully described and examined and the potential impacts evaluated
including quantifying the number of truck shipments, identifying truck shipment routes,
and describing how the NWPA 180 (c ) emergency response assistance will be provided
to states, tribes and local governments along the routes in a timely manner and how the
state and local needs for emergency response training and equipment will be assessed.

INADEQUATE ANALYIS OF POTENTIAL TRANSPORTATION IMPACTS

4. DOE has not identified the preferred routes for repository shipments and
has failed to adequately evaluate the major potential transportation impacts
in California from these shipments.

Under the Proposed Action, approximately 9,500 rail casks and 2,700 truck casks would
be transported in California to Yucca Mountain over a period of about 50 years (DSEIS,
p. 8-32) Under the “representative routes” evaluated in the DSEIS, 755 rail cask
shipments (about 8 percent of the total) would enter Nevada from California and travel
through downtown Las Vegas to the Caliente rail line; and 857 truck cask shipments
(about 32 percent of the total) would enter Nevada from California on Interstate-15, then
travel through western Las Vegas, on Interstate-215 to US Highway 95 (See p. 2-43, 2-
44, and G-64). Under the expanded repository capacity scenario (143,000 metric tons
and 2,303 canisters of Greater-than-Class C waste) about 24,112 rail cask shipments
and 5,025 truck cask shipments would be transported through California (See p. 8-30).

If the Mina rail corridor is constructed and used, an estimated 1,963 rail casks (21% of
the total) and 857 truck shipments (32% of the total) would be transported through
California. These would likely include shipments of spent fuel through Sacramento,
including shipments possibly from Oregon and Washington, over the Union Pacific Rail
Line over the Sierra Nevada mountains through Donner Pass to Reno, Nevada.
Nevada’s spent fuel transportation experts have estimated a potential for even larger
numbers of rail cask shipments through California to Yucca Mountain for both the
Caliente and the Mina rail routing options (greater than 4,400 rail casks or more than
45% of the total shipments).

The DSEIS fails to fully evaluate the potential transportation impacts in California from
the proposed shipments. Instead of providing more clarity and description of the routes
and transportation modes to be used, the DSEIS and RA DEIS raise additional
transportation uncertainties. Since 1989 the State of California has urged DOE to



identify the national highway, railway and barge shipping routes for transporting the
thousands of tons of high-level waste from reactor locations throughout the country to
the proposed repository. However, the transportation analyses provided in Volume I,
Chapter 2 and in Appendix G of the DSEIS do not identify the routes to be used. The
failure to identify these transportation routes effectively keeps federal, state and local
jurisdictions from identifying potentially hazardous conditions along these routes and
evaluating the potential for exacerbating the consequences from an extreme accident or
terrorist attack.

Although the DSEIS identifies “representative” rail and truck routes, the cross-country
rail routes shown in Figure S-9 ((p. S-19) are not consistent with the routes that the
major railroads have identified for these shipments. For example, the rail routes in
Figure S-9 show rail routes through Nebraska. However, the Union Pacific has indicated
it would route cross-country rail repository shipments across Kansas, rather than
Nebraska, because of more rail traffic through Nebraska compared with Kansas. The
railroad believes that DOE shipments could interfere with the flow of traffic on the more
congested rail line. Similarly, the Burlington Northern Santa Fe (BNSF) railroad
indicated that it would not route DOE shipments on certain heavily traveled lines during
high priority United Parcel Service Christmas traffic. Rail routes shown in the DSEIS do
not include routes already identified by Union Pacific and BNSF as “preferred routes” to
Caliente. The revised DSEIS should show the likely preferred truck and rail roads.

The DSEIS ignores the potential for rail shipments on the BNSF railroad to San
Bernardino. Maijor transportation impacts from repository shipments are projected for
Barstow and San Bernardino County as well as large numbers of potential shipments
over the Cajon Pass and Donner Pass. Nevada’s spent fuel transportation experts have
estimated a potential for approximately 300 rail casks on about 300 barges for
shipments from Diablo Canyon to Port Hueneme. DOE’s Final EIS issued in 2002 for
the repository, however, estimated the potential for 121-132 barge shipments from
Diablo Canyon to Port Hueneme.

Nevada’s transportation experts estimate the potential for large numbers of legal-weight
truck shipments through California if no rail access to Yucca Mountain is developed
(over 24,000 shipments or more than 45% of the total number of shipments). A 1996
report by the Planning Information Corporation (PIC) out of Denver, Colorado showed a
southern consolidated routing scenario for East-West shipments to Yucca Mountain via
California using the Interstate-40 highway and BNSF Railroad. Using this southern
consolidated routing scenario, the PIC report estimated that more than 45% of the
repository shipments could be transported through California. The DSEIS ignores the
potential for more rail cask shipments through California on the Caliente or Mina rail
options (more than 4,400 rail casks or more than 45% of the total).

The PIC 1996 report concluded that as many as 79,300 truck shipments would be
required to move spent fuel and highly radioactive wastes from reactor sites around the
country to a waste facility in Nevada. The report examined “current capabilities” with
regard to reactor sites, equipment (for example, the containers or casks that would be
used to transport deadly spent fuel and high-level waste), and the existing transportation
system. PIC used this information to project transport modes, shipment numbers, and
potential routes. Unlike DOE’s more optimistic scenarios which assume that spent fuel
and HLW can readily be shipped in large rail casks, thereby limiting the number of
shipments and the numbers of communities affected, the PIC report examined the



capabilities that actually exist with regard to: (a) the availability of rail and highway
shipping casks; (b) the ability to handle different size containers at reactor locations; (c)
rail access to originating sites for spent fuel shipments; (d) which reactors would ship
waste in the first three years and what their capabilities are for handling casks, (e) rail
access, and other variables; and (f) mode (rail vs. truck) and routing realities as they
exist today. This report concluded that a southern consolidated routing scenario using
the Interstate-40 and BNSF corridors for East-West shipments to Yucca Mountain via
California, would result in more than 45% of the repository shipments potentially being
transported through California.

The potential implications and costs to California state and local jurisdictions as a result
of the proposed action are significant, considering the large number of potential
shipments by truck, rail and/or barge over the state’s transportation corridors. The EISs
fail to adequately assess the risk and impacts to state and local jurisdictions from these
shipments. California’s emergency response training and equipment needs to prepare
for these proposed shipments, including accident prevention measures necessary to
ensure their uneventful, safe transport (for example, shipment inspections and escorts)
will be significant. This is particularly true for major urban areas such as Sacramento,
Fresno, Bakersfield, and Los Angeles, and major rail hubs in California, such as Barstow
and San Bernardino.

Under DOE’s proposed policy (180c¢ policy) for funding states to assess emergency
response preparation needs along routes, states would be provided a one-time planning
grant of $200,000. This amount likely would not be sufficient to assess emergency
response preparation needs along the lengthy potential rail, truck and barge shipment
routes in California, particularly through heavily populated large metropolitan areas such
as Los Angeles County. Significant training and coordination will be required for the
large number of emergency care facilities, emergency centers, fire stations, and police
stations located near possible routes in California. For example, within 10 miles of
potential rail routes in California are an estimated 33 emergency care facilities, 19
emergency centers, 282 fire stations, 424 police stations and 5740 schools. (Bob
Halstead, Nov. 9, 2007; FEMA MH-HAZUS Data base);

The DSEIS should identify the generator sites from which the waste would be shipped
along either corridor. The DSEIS should state whether the Donner Pass route or the
Feather River Canyon route would be used/preferred for connecting with the Mina Route
and whether one route would be a backup for the other route. The DSEIS should
describe how the operating parameters imposed on the railroads to ensure shipment
safety would be monitored and enforced.

The impacts on tribal lands in California could also be significant. Eight tribes in
California would be potentially impacted by rail shipments (Halstead, Nov. 9;) Routine
radiation exposure to populations within 1600 meters of the rail route would impact
approximately 3.4 million people (Source: Halstead, Nov. 9; census 2005 Block group
update). Radiation doses to workers and the public from routine operations, particularly
in congested areas where shipments may be delayed, should be evaluated. The DSEIS
should also consider the impacts and costs to the state from civil unrest, for example,
demonstrations or protests against shipments, or acts of terrorism directed against these
shipments. Potential adverse economic impacts from proposed shipments, for example,
adverse impacts on tourism in national parks including the Death Valley National Park,
should be considered as well.



5. DOE has failed to describe potential major route-specific impacts in
California and identify mitigation for these impacts.

There is a risk of a major, possibly long-term, disruption of transportation systems and
hubs in California, for example, rail ways, rail hubs, and major interstate highways,
should a major accident occur along any of California’s major transportation corridors.
The potential impact on California’s rail and highway materials transport system from a
major accident should be evaluated in the DSEIS. Rail capacity is already heavily
impacted by goods being transported through California’s major ports (Oakland, Los
Angeles, Long Beach) from overseas. Capacity improvements that the Union Pacific
and BNSF are making are intended to serve intermodal and international commerce,
especially in California. The DSEIS should evaluate the impact of Yucca shipments,
including the use of dedicated trains, on rail service and truck transport of goods in
California, in particular, the impact on rail or highway freight transport capacity. Are
there assurances that commercial use of rail lines would not be adversely impacted by
waste shipments? Would waste trains have priority over commercial shipments? Would
waste shipments occur at times and intervals that could disrupt regular commercial
traffic patterns? If waste trains travel at reduced speeds, how would this affect
commercial railroad traffic, including shipping rates, as well as passenger trains?

The risk assessment of potential transportation impacts should consider route-specific
conditions along any likely shipment corridors in California. These route-specific
conditions include: (1) increasing rail freight traffic in California due to the increasing
flow of goods and imports from Asian countries through the Ports of Oakland, Long
Beach and Los Angeles, (2) California’s heavily populated and congested major urban
areas including Los Angeles, Sacramento, the Central Valley (Los Angeles is the second
largest metropolitan region in the country), (3) the steep terrain and heavily weather-
impacted rail and truck routes over the Donner Summit to Reno, Nevada, as well as
corridors through southeastern California that could be heavily impacted by these
shipments, e.g., Cajon Pass, San Bernardino County and Barstow, and (4) certain high
risk sections of track in California with prior major derailments and hazardous materials
spills. The DSEIS should identify the likely rail and truck routes needed to access the
Mina and Caliente routes, as well as communities and environmental resources in
California potentially impacted by these shipments, so that any route-specific concerns
can be addressed.

The DSEIS should describe how DOE would handle stranded/stalled nuclear waste
trains, for example, during bad weather, floods causing derailments, or periods of
service interruption.

DOE defines the radiological region of influence (ROI) for incident-free transport as .5
miles on either side of the rail alignments centerline. For accidents and sabotage, the
ROl area is defined as 50 miles on either side. The potentially affected environment for
transportation radiological impacts, including individuals, businesses, agriculture, and
the natural environment should be described and impacts assessed for the (ROI) along
potential shipping routes in California, including through major urban areas in Los
Angeles, Sacramento, and the Central Valley. DOE should estimate the number of
people living, commuting, and working within the ROI for the proposed rail, truck and
barge shipment routes in California and evaluate these impacts.
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The DSEIS should evaluate route-specific analyses of the companion rail segments to
the proposed Caliente and Mina rail corridors. For example, the Caliente corridor could
use the Union Pacific mainline that extends from Ogden, Utah, through southern Nevada
to southern California. The Mina corridor could extend to Hazen and the impact analysis
should include Union Pacific mainline tracks in northern Nevada from Hazen westward
to Sacramento. The DSEIS should examine the full range of impacts to all affected
communities in California from waste shipments to Yucca Mountain, considering the
maximum shipment scenarios and likely truck shipments of waste. The potential
impacts of transporting waste on lines shared by passenger service (Amtrak) should also
be analyzed.

6. The DSEIS should consider worst case credible accident scenarios to
identify the maximum consequences from a potential accident involving a
spent fuel or high-level radioactive waste shipment that exceeds package
performance capability.

The consequences of a severe transportation accident could be much more severe than
DOE estimates. The DSEIS does not consider “worst case” accidents in which “all
factors combine in the most disadvantageous way,” because DOE considers such
combinations of factors “not reasonably foreseeable” (DSEIS, p. G-54). Moreover, the
DOE accident analysis did not consider the impacts of human error in the design,
fabrication, and loading of shipping casks nor did it consider unique local conditions
along rail, barge or truck routes that could result in more severe accidents or
consequences. However, DOE acknowledges that clean-up costs after a very severe
transportation incident involving a repository shipment resulting in the release of
radioactive material could range from $300,000 to $10 billion (DSEIS, p. G-54). Having
identified the upper range of clean-up costs, the DSEIS should evaluate the impacts
from a credible worst case transportation accident or terrorist attack that led to the high
cost estimate.

7. The DSEIS should examine unique local conditions or credible accident or
terrorist attack scenarios that could result in conditions that exceed
packaging performance standards.

Should an accident or terrorist attack occur along certain segments of possible routes in
California, a resulting fire could exceed the limits of the spent fuel package to contain the
radioactive materials under accident conditions. For example, two recent major highway
accidents on California highways (one in the Bay Area in northern California and a
tunnel fire in Santa Clarita) are being investigated to determine whether these accidents
may have resulted in conditions, in particular fire temperatures and fire durations, which
approached or exceeded the limits of packaging performance requirements. The
potential for highway and rail accidents resulting in severe conditions in California should
be evaluated considering that nearly half of the 16 historic severe accident scenarios
that were examined in the National Academy of Sciences’ 2006 spent nuclear fuel
transport study occurred in California’. These accidents included extreme truck fires in
highway tunnels, train derailments, and a rail accident involving a gas pipeline rupture.

" Going the Distance? The Safe Transport of Spent Nuclear Fuel and High-Level Radioactive Waste in the
United States. National Research Council of the National Academies, 2006.
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The National Academy of Sciences’ study recommended that detailed surveys of
transportation routes for spent fuel be done to identify potential hazards that could lead
to or exacerbate extreme accidents involving very long duration and fully engulfing fires
and further recommended that steps be taken to avoid or mitigate such hazards. We
fully concur. To be comprehensive, the DSEIS should identify the likely shipping
corridors and include route-specific analyses that identify potential hazards along
shipment routes. It is vital that the risk analyses should include the potential
consequences of a severe accident or terrorist attack involving extreme, long duration
fire conditions that exceed package performance limits.

DOE should conduct a systematic inventory of local conditions along the preferred
routes that could exacerbate the consequences of a severe accident or attack, for
example, tunnels, bridges, refineries, stadiums, congested urban areas, proximity to
flammables or explosives in storage or transit. DOE also should conduct an inventory of
state/local capabilities along route segments for handling potential consequences of a
major accident. This inventory of route segment characteristics and response capability
should be available before Section 180c planning and assessment efforts begin.

8. DOE should evaluate the potential for human error and intentional non-
compliance with federal packaging safety standards in exacerbating the
consequences of a severe accident or terrorist attacks.

DOE has concluded that regulations and regulatory practices of the NRC and the US
Department of Transportation address the design, manufacture, and use of
transportation packaging and that the regulations and regulatory practices are effective
in preventing human error by requiring independent NRC review and approval of
package design to ensure compliance and NRC’s approval and audited quality
assurance programs for design, manufacturing and the use of transportation packages.
(DSEIS, p. G-52). DOE also said that timely and effective actions to identify and initiate
corrective actions for undetected design or manufacturing defects provide assurances
that undetected deficiencies would not lead to a meaningful reduction in package
performance under normal or accident conditions of transportation. However, human
error, for example, an undetected major flaw in the design and certification of
transportation packaging (casks) for radioactive material shipments, hidden or
undetected defects in the manufacture of these packages, and error in the preparation of
these packages for shipment could severely compromise packaging performance during
an accident or during routine transport.

DOE should consider the potential consequences of a package not meeting federal
packaging safety requirements, for example, due to a manufacturer’s intentionally
falsifying records in meeting these requirements. In December 2007, the Nuclear
Regulatory Commission proposed a civil penalty against Alpha Omega Services, Inc., of
Bellflower, California and barred the company president from NRC-licensed activity for
deliberately falsifying an inspection report on a Type B package used for transporting
radioactive materials. The company was charged with stating in a report of an inspection
that the transportation package met NRC requirements even though the company knew
the package had been modified and no longer met the specification in its certificate of
compliance from the NRC. As a result of the falsified information, the NRC licensee
made at least three exports of radioactive material outside of the US in violation of NRC
and U.S. Department of Transportation regulations. Although the NRC was not aware of
actual safety consequences, NRC considered the potential safety consequences to be
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significant considering the “potential adverse impact of shipping radioactive materials in
the modified and unapproved package design that no longer met transportation package
approval standards for both normal and hypothetical accident conditions.”

9. No mitigation is being identified in these EIS documents for potential
national transportation impacts outside of the State of Nevada.

The DSEIS states that, “Shipments of spent nuclear fuel and high-level radioactive
waste would represent a very small fraction of total national highway and railroad annual
traffic (less than 0.1 percent.” (DSEIS Summary, page S-42). From the perspective of
all highways and railroads in all affected states, the impact in terms of the number of
repository shipments relative to other shipments would be small. However, to
adequately determine transportation impacts to a particular state, city, or county, route-
specific analyses must be provided, impacts evaluated, and mitigation measures
described for major potential impacts.

10. Under the Proposed Action, those commercial nuclear plant sites lacking
the capacity to use rail transport would use overweight trucks to ship
material to the repository or could use heavy-haul trucks or barges to ship
spent fuel to the nearest rail line.

The DSEIS states, for the first time, that truck shipments could be made using
“overweight” truck shipments without addressing specifically what that entails or any of
the implications or impacts of such shipments. The DSEIS should fully evaluate these
impacts. Overweight trucks would be subject to permitting requirements in each state
through which they traveled. Strict weight restrictions on some bridges, tunnels, or
roadways could prohibit their use for overweight trucks, which could result in shipments
being rerouted from the interstate highway system to less acceptable roads to avoid
those areas. For example, given the increased bridge structural scrutiny and concerns
raised following the Minnesota bridge collapse, some states with restrictions on
Interstate bridges might force overweight shipments to be routed on less acceptable
routes from a safety perspective. Therefore, the reliance on overweight shipments could
have significant and unintended consequences. The DSEIS should evaluate the
implications of using overweight trucks to transport spent fuel to the repository and fully
analyze the potential for rerouting overweight shipments over less acceptable truck
routes. It is likely that overweight truck permit requirements could prevent or seriously
impede cross-country shipments.

11. The DSEIS should provide the upward bounds or maximum capacity for
spent fuel and high-level waste disposal at the repository and the
implications for shipments in California.

It has been estimated that 140,000 metric tons of spent fuel and defense waste would be
generated if all US reactors are given 20-year license extensions. (Approximately half of
the US reactors have received license extensions.) The DSEIS should define the
maximum number of waste shipments that could potentially be transported to the
repository, including assuming that all US reactors receive 20-year license extensions
and assuming the potential for new reactor construction in the US. The Proposed Action
is for a 70,000 metric tons capacity repository. The DSEIS considers Modules 1 and 2
at 130,000 metric tons of commercial spent nuclear fuel in the expanded capacity case.
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However, no discussion is provided on a proposed underground layout for how the
expanded capacity could be accommodated.

The period of analysis for shipment impacts should also consider a larger repository
capacity scenario. The DSEIS should provide the maximum capacity for spent fuel and
high-level waste at the repository given the large amount of spent fuel and defense
waste generated for the current fleet of reactors and DOE facilities as well as estimated
new reactors planned for construction in the US. New reactor license applications have
been submitted to the US Nuclear Regulatory Commission with strong industry and
federal support and incentives encouraging additional new nuclear power reactors. The
SEIS should discuss the maximum and likely number of rail and truck shipments to the
repository should the Nuclear Waste Policy Act be amended to expand the repository
capacity beyond its current statutory limit of 70,000 metric ton. If DOE plans to include
an expanded repository capacity as a reasonably foreseeable future action, it should
provide the technical basis and safety evaluation, including cumulative impacts,
supporting a decision for additional repository capacity.

12. The use of TAD canister systems will increase risks at waste generator
sites. The DSEIS should evaluate these at-reactor risks as well as address
major uncertainties and concerns about DOE’s proposed TAD System.

The DSEIS proposes the use of a new canister system called the “Transportation, Aging,
and Disposal” (TAD) canister to minimize handling of spent fuel at the repository by
having waste loaded at the reactor sites in welded TAD canisters. Under DOE’s
Proposed Action, up to 90% of spent fuel would be loaded into TAD canisters at reactors
and welded shut. The remaining approximately 10 percent of spent fuel would be
shipped directly to the repository by over-weight trucks. TAD canisters would be
inserted into large transportation casks at the reactor sites and shipped by rail to Yucca
Mountain for storage and “aging” before disposal underground. These TADs would be
large (hold up to 10 MTU) and heavy (weigh up to 180 tons with impact limiters and
skids). At reactors (about 25) which lack rail access at the reactors, TADs would be
moved by barge or heavy haul truck to rail (for example, Diablo Canyon in northern
California). The design for the TAD canister is not complete and it is unclear how the
TAD system will interface with the multi-purpose canister system used for spent fuel
storage at many reactors. Southern California Edison Co. indicated that the TAD
system, which is proposed for only 21 assemblies, increases the need for spent fuel
storage space at the compact site at the San Onofre Nuclear Generating Station. The
DSEIS should evaluate the impact at reactors from the use of the TAD system.

Use of the TAD canister system would significantly increase workers’ radiological
exposure and the risks associated with handling bare spent fuel assemblies, as well as
loading and welding canisters at reactor sites (routine exposures and accidents). The
Draft SEIS should explain how the TAD canisters would be certified and inspected
during loading, welding shut, transport and disposal to ensure compliance with NRC
regulations.

There are potential problems regarding acceptance of the TAD canisters at the
repository and the potential return of rejected TADS to originating sites. For a complete
analysis, the DSEIS should thoroughly assess the TAD system regarding its risks and
impacts to workers at the reactors and repository, the surrounding communities, the
environment, and the populations in transit (along highways and/or railways at or near
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reactor sites). In addition, the DSEIS should analyze how the TAD system will interface
with the dry cask storage system at reactor sites. All four California commercial reactor
sites (Diablo Canyon, San Onofre, Rancho Seco, and Humboldt Bay) may have specific
problems with the proposed TAD system, since all of these plants are either planning to
transfer or have transferred all or a portion of their spent fuel into dry cask storage.

The DSEIS also should assess how the TAD system would work at decommissioned
reactors where the spent fuel handling equipment and facilities have been removed and
no longer remain onsite. All of the spent fuel at Rancho Seco, which is in the final
stages of decommissioning, has been transferred into dry storage using multi-purpose
canisters. The DSEIS should evaluate how the TAD system would work at
decommissioned reactors, where spent fuel handling equipment and facilities have been
dismantled and removed from the site. The DSEIS fails to identify the party or parties
responsible for building the facilities needed to house the spent handling operations and
it fails to fully evaluate the costs, liability, and impacts associated with transferring spent
fuel into TADs at reactor sites. The DSEIS should clarify and analyze these aspects of
the TAD system and the financial arrangements for paying for developing the TAD
repackaging system at reactor sites. The DSEIS should also evaluate the alternatives if
the TAD system does not prove to be suitable, for example, due to its costs, risks, and
impacts.

No final TAD designs are available, only the “Proof of Concept”. NRC must approve
TAD transport and storage components separately (10 CFR Part 71 & 72). Therefore
the Proposed Action cannot be evaluated based upon the incomplete information
presented. The DSEIS should provide supplemental information on TADs (performance
specifications; use of welded closures; future of alternate storage systems currently in
use at reactors; need for cask handling infrastructure at reactor sites; need for
coordination with utilities; timetable for development and certification; quality control over
repackaging and cask loading; need for full-scale testing; costs and benefits of using
TADs; how TADs fit into the overall plans for transportation, storage, schedule, and
protection against terrorist attacks; and the difference between TADs and the multi-
purpose canister concept);

Further, the TAD canister system requires rail transportation, although Yucca Mountain
lacks rail access. The proposed Caliente railroad that DOE plans to build to the
repository would cost an estimated $ 2.5 to 3 billion and has strong opposition in Nevada
that is likely to delay rail access. Further, one-third of the spent fuel shipping sites lack
rail access. These challenges result in major uncertainties regarding the feasibility of the
proposed TAD canister system.

13. The DSEIS fails to adequately evaluate the potential impacts from a
terrorist attack on spent fuel shipments to the proposed repository.

The consequences of a successful terrorist attack could be much more severe than DOE
estimates. For example, the National Academies’ 2006 spent fuel transport study noted
that malevolent acts against spent nuclear fuel and high-level waste shipments are a
major concern, especially following 9/11 terrorist attacks. NAS recommended an
independent examination of the security of spent nuclear fuel and high-level waste
transportation including the threat environment, the response of spent fuel packages to
credible malevolent acts, and operational security requirements for protecting spent fuel
and high-level waste while in transport.
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DOE acknowledges in the DSEIS that both truck and rail casks are vulnerable to terrorist
attacks or sabotage involving certain types of military and commercial explosive devices.
Nevada-sponsored studies have concluded that a credible attack scenario in an urban
area could release enough radioactive material to cause thousands of latent cancer
fatalities and require cleanup and recovery costs exceeding $10 billion. However, DOE
has chosen not to consider attack scenarios involving a combination of multiple weapons
that could The DSEIS should examine, to the extent possible without exposing classified
information, the bounded consequences of a terrorist attack against these shipments.
The DSEIS should explain how the consequences of a severe attack or terrorist attack
can be mitigated through, for example, additional security measures or emergency
responder preparedness, i.e., how emergency responder professionals responding to an
event or escorting the shipments can respond effectively and in a timely manner to a
major terrorist event involving spent fuel and high-level waste shipments.

14. The Revised DSEIS should fully describe DOE’s implementation plan, e.g.,
DOE’s National Transportation Plan, for transporting spent nuclear fuel and
high-level radioactive waste to the repository. At a minimum, DOE’s
National Transportation Plan for repository shipments should incorporate
recommendations by the National Academy of Sciences (2006) to enhance
the safety and security of these shipments.

The revised DSEIS should describe DOE’s National Transportation Plan for transporting
spent fuel and high-level radioactive waste to the repository in sufficient detail to provide
assurances that these shipments will be transported safely and uneventfully. This
transportation plan should be heavily based upon the successful transportation safety
plan and program for shipments to the Waste Isolation Pilot Plant that was developed in
cooperation with western states and DOE. In addition, DOE should incorporate the
following National Academy of Sciences’ recommendations for enhancing the safety and
security of spent fuel and high-level waste shipments from their 2006 study of spent fuel
and high-level radioactive waste transport:

¢ An independent examination of the security of spent fuel and high-level waste
transportation should be conducted before large quantity repository shipments to
a repository begin including an evaluation of the threat environment, response of
packages to credible malevolent acts, and operational security requirements for
protecting spent fuel and high-level waste in transport.

e Transportation planners and managers should conduct detailed surveys of
transportation routes to identify potential hazards that could lead to or exacerbate
extreme accidents involving very long duration, high temperature, fully engulfing
fires; planners should take steps to avoid or mitigate such hazards before
shipments begin.

e Full-scale package testing should continue to be used as part of the analytical
and testing programs to validate package performance.

o DOE should continue to ensure effective involvement of states and tribes in
routing and scheduling of DOE spent fuel shipments.

o DOE should fully implement its dedicated train and mostly rail decision before
DOE begins transporting nuclear waste to the repository to avoid the need for a
stopgap shipping program using general trains.
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DOE should identify and make public its suite of preferred highway and rail
routes for transporting spent fuel and high-level waste to a repository as soon as
practicable to support state and local planning, especially emergency response
planning and follow the foreign research reactor spent fuel program in involving
states and tribes in these route selections to obtain access to their familiarity with
accident rates, traffic and road conditions and emergency preparedness.

There are clear safety advantages from shipping older (radiologically and
thermally cooler) spent fuel first. The radiological risk from spent fuel transport
drops sharply depending upon the age of the spent fuel. Therefore, the risk from
these shipments would drop dramatically as well if the spent fuel generators and
owners could be persuaded by DOE to ship their older fuel first. DOE should
negotiate with commercial spent fuel owners to ship the older fuel first except
where spent fuel storage risks at specific plants dictate the need for immediate
shipments;

DOE should begin shipments through a pilot program involving relatively short,
logistically simple movements of oldest fuel from closed reactors to demonstrate
the ability to transport this waste in a safe and operationally effective manner.
DOE should immediately begin to carry out its emergency responder
preparedness responsibilities defined in Section 180 (c ) of the NWPA. DOE
should establish a cadre of professional of emergency responders to work with
the Department of Homeland Security to provide consolidated “all-hazards”
training materials and programs for first responders, include trained emergency
responders on the shipment escort teams, use emergency responder
preparedness programs for community outreach along planned routes.

DOE should work with the Department of Homeland Security, Department of
Transportation, and NRC to develop, apply, and disclose consistent, reasonable
and understandable criteria for protecting sensitive information about spent fuel
and high-level waste shipments. They should commit to the open sharing of
information that does not require protection and should facilitate timely access to
such information.

DOE and Congress should examine options for changing the organizational
structure of DOE’s spent fuel transportation program to give the transportation
program greater planning authority, greater flexibility to support future
transportation programs and make the multiyear commitments needed to plan
for, procure and construct the necessary transportation infrastructure.

In addition, the DSEIS should commit to developing a schedule, identifying routes and
shipment modes and order for shipments from specific sites and how states and local
jurisdictions will be notified sufficiently in advance of shipments and provided assistance
to allow states, tribes and local jurisdictions to plan, train and prepare for these
shipments. If DOE follows the shipment order queue as currently envisioned, there will
be a hodgepodge of repository shipments from various sites with spent fuel owners and
generators having the option of trading places in the shipment queue with other shipping
generators/sites. Routes could open for a few years for a few shipments and then
possibly close again for a few more years, with the result that state and local planning
and emergency response preparation for these shipments would occur in fits and starts
with potential lapses in funding and resources available for retraining and maintaining
emergency response equipment appropriate for responding to accidents involving these
shipments.
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DOE should work with the utilities and affected states and tribes to develop a national
transportation plan for repository shipments that includes a reasonable shipment
schedule and site shipping priorities taking into consideration state and local needs for
an overall predictable schedule and sufficient advance notification of shipments to allow
adequate state and local jurisdictions to prepare adequately for these shipments.

15. If DOE plans to use State Route 127 as an access route for repository
shipments by truck, the Draft SEiS should carefully assess the risks and
potential impacts from using this route for shipments as well as its
potential use for heavy trucks needed for repository construction and
operation activities and rail line construction.

California officials have expressed concern that DOE will route spent fuel and high-level
waste shipments on California roads not designated for heavy truck traffic, such as State
Route 127 in southern California for spent fuel shipments from eastern states to the
proposed repository. SR 127 is the major access route to the Death Valley National
Park and is not approved for highway-route-controlled quantity shipments, such as spent
nuclear fuel. Concerns about the use of SR 127 for Yucca Mountain shipments include
its road conditions, periodic flash floods, seasonal peaks in tourists (Death Valley
National Park has approximately 800,000 to 1.25 million visitors each year), the scarcity
and remoteness of emergency responders in the region, and the impacts on the road
from increased heavy truck traffic.

However, there are limited southern access routes to Yucca Mountain. Concern in
California increased with DOE’s decision to reroute through California via SR-127 a
major portion of DOE’s nuclear waste shipments to and from the Nevada Test Site
(NTS) through California via SR 127. Beginning in January 2000, DOE began using SR-
127 for a major portion of thousands of low-level radioactive waste shipments to NTS.
Later DOE transported transuranic waste shipments on SR 127 from NTS to WIPP,
although there were shorter, more direct routes in Nevada. U.S. Senators Dianne
Feinstein and Barbara Boxer, the California Congressional chairs Sam Farr and Jerry
Lewis, as well as Inyo and San Bernardino Counties, and the Cities of Needles and
Barstow, strongly objected to rerouting these shipments from eastern states through
California over greater distances.

SR 127 was analyzed in the Draft EIS (2002) as part of an alternate route for repository
shipments. U.S. Department of Transportation regulations restrict DOE shipments to
interstate highways, bypasses or beltways or routes designated by a state or tribe.
SR127 was proposed by the State of Nevada as an alternate route and was included for
analysis in the Draft EIS (2002) as part of a sensitivity analysis of potential routes. The
sensitivity analysis concluded in the EIS that routes using SR-127 (Cases 2 and 3) as
comparing favorably to the base case. It appears that California’s concerns about the
use of SR 127 were not adequately incorporated in the EIS evaluation. If DOE
contemplates using SR 127 as an access route for spent fuel shipments by truck to the
repository, the revised DSEIS should carefully assess the potential risks and impacts,
including the impacts from heavy truck use along this route during repository
construction as well as the construction of the rail alignment to the Yucca site.

16. DOE should provide details for how it plans to achieve its objective of

transporting 90% of the shipments by rail in TADS and explain to what
extent truck shipments may be used, as opposed to rail, during the initial
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years of shipment pending construction, completion and operation of a rail
line to Yucca Mountain.

The DSEIS should describe how DOE will make-up its dedicated trains at reactor
shipment origin sites or nearby rail yards and how it will address infrastructure limitations
at reactor sites (e.g., sites which lack spent fuel repackaging facilities and equipment or
rail access, etc.) The possibility of shipment mostly by truck should be fully evaluated as
an alternative in the DSEIS including truck shipments to Yucca Mountain from all waste
generator sites over the life of the project in the event that a rail line is not constructed to
Yucca Mountain. DOE should describe the likely ratio of rail use to heavy-haul truck
use, describe the procedures and locations for the intermodal transfer of waste, needed
safety measures and routes, and assess the impacts. DOE should also describe the
possibility of a northern and southern approach to Yucca Mountain that would
accommodate seasonal weather or road/rail conditions. DOE should present a range of
TAD implementation scenarios and not rely solely on a “90% use of TADs”, since there
are uncertainties associated with use of TAD at each reactor site (for example, some
sites lack cask handling capabilities; more than 10% of the spent fuel may already be
packaged and sealed in dual-purpose canisters.)

The DSEIS should describe the safety record of rail transport of hazardous and
radioactive materials in the US.

INADEQUATE ANALYSIS OF POTENTIAL GROUNDWATER IMPACTS IN
CALIFORNIA

17. DOE has failed to analyze adequately the potential ground water and other
environmental impacts in California.

In 2000, thirteen California agencies, in a comprehensive review of the Draft EIS for the
repository, found serious deficiencies in DOE’s evaluation of groundwater and
transportation impacts in California. California agencies identified potential groundwater
impacts in the Death Valley region, impacts on wildlife, habitat and public parks, as well
as transportation impacts in California from the repository. DOE is fully obligated under
NEPA to provide a complete evaluation and disclosure of these impacts and provide
adequate notice to the communities potentially affected by the proposed project.

Groundwater flowing beneath Yucca Mountain discharges in springs to the south,
including Furnace Creek Springs in Death Valley, California. This is a potential pathway
for radioactive contaminants that may leak from the waste packages in the repository to
reach these springs in Death Valley. The DSEIS should better characterize regional
hydrogeology in the Amargosa and Death Valley areas to evaluate groundwater flow and
evaluate the potential impact from radionuclide contaminant migration toward aquifers in
California. Further, the Draft SEIS should propose mitigation measures, for example, a
monitoring program to detect potential radionuclide migration from the repository into
California aquifers.

The DSEIS summarizes Inyo County’s groundwater studies program and that a primary
focus of the County “has been the investigation of the source of water that discharges from
the various springs on the east side of Death Valley and whether there is a hydraulic
connection between those springs and the groundwater moving beneath Yucca Mountain.”
The County has concluded that they have strong scientific evidence through geochemical
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analysis that the Lower Carbonate Aquifer (LCA), which underlies the repository, has
several discharge points on the western side of the Funeral Mountains in the Furnace
Creek area of Death Valley National Park. The DSEIS and Inyo County’s research suggest
that groundwater discharged in the Death Valley National Park is mixed with other
groundwater sources from the Ash Meadows area and the Amargosa Desert.

DOE assumes that because the volcanic aquifers do not discharge into the Death Valley
National Park, that no impacts to the Park are anticipated. Inyo County disagrees and
believes that the Park will be potentially affected by contaminated discharge from the LCA,
and not the volcanic aquifers. DOE concedes that Inyo County, but not the Park, will be
impacted from contaminants in the volcanic aquifers. Radionuclides in the volcanic aquifers
will surface at Franklin Lake Playa and Alkali Flat, near Death Valley Junction, California.
However, the DOE predicts this will happen after any applicable compliance period.

Inyo County observed that “the most glaring omission in the DSEIS is that it contains no
meaningful assessment of potential impacts to the LCA.” The DSEIS makes no predictions,
based upon water infiltration and waste package corrosion rates, or groundwater migration
times, of the severity or timeframe for impacts to the LCA, or its discharges points in the
Park. Accordingly, the DSEIS contain no impact assessment for plant life, wildlife, wildlife
habitat or drinking water supplies in the Park that could potentially be impacted by migrating
radiouclides from the repository.

Although the 2002 Final Environmental Impact Statement for a Geologic Repository at
Yucca Mountain, Nevada (2002 FEIS) frequently references ongoing groundwater impact
studies, the Draft Repository SEIS contains little new information on studies conducted by
the DOE, the State of Nevada, or Nye and Inyo Counties. DOE notes that Death Valley
proper is the regional hydrological sink for surface and groundwater. However, the Yucca
Mountain regional hydrographic map on page 3-33 (Figure 3.9) in the “Affected
Environment” section fails to include California in terms of hydrographic areas, even though
maps on pages 3-28 (figure 3-7) and 3-30 (Figure 3-8) clearly show California and Death
Valley as part of the Death Valley regional groundwater flow system, receiving flow from
both the volcanic aquifers and the LCA.

We believe that Inyo County has a legitimate objective to ensure protection for current and
future water supplies and its living environment. Issues they have raised concerning
potential groundwater impacts in Inyo County should be evaluated, for example, does
groundwater pumping in the region for repository construction, operation and closure affect
potential groundwater migration from the repository site? Additional information is needed
on the impacts of groundwater pumping as well as the potential aquifer contamination and
the migration of contaminated groundwater from the Yucca site to eastern Death Valley. In
addition, monitoring wells (and high capacity extraction wells) should be strategically
located around the repository to detect any early “leaks” into any of the groundwater
aquifers. A series of monitoring wells (with high capacity extraction capabilities) should be
placed into the aquifers along the California border to track and extract any contamination
plumes should radionuclide migration and groundwater contamination occur.

Inyo County has concluded that an upper gradient exists in the LCA, which causes LCA
water to move upward into the volcanic aquifers because of a steep down gradient found in
the vicinity of Yucca Mountain. They note that the upper gradient is considered to be
ephemeral and very fragile and that the upper gradient could be degraded by regional
groundwater pumping, both from the LCA and volcanic aquifers. DOE maintains that the
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future effects of groundwater pumping are highly speculative, and need not be considered
in any NEPA analysis. Therefore, they do not propose any analysis of the impacts from
groundwater pumping in the region, nor any regulatory measures to maintain the upper
gradient. Inyo County strongly disagrees with this assertion and recommends that DOE
should consider present pumping rates and its impact on the upper gradient and
radionuclide migration. We agree with Inyo County’s conclusion that any NEPA analysis of
repository performance and radionuclide migration that does not take into account the
effects of groundwater pumping is incomplete and completely inadequate. Therefore, we
recommend that DOE evaluate the effects of groundwater pumping on repository
performance and potential radionuclide migration.

Groundwater is proposed to be used for repository construction and operation. DOE
would pump groundwater from wells in the Jackass Flats hydrographic area in Nevada.
Groundwater from that area flows into Amargosa Desert aquifers. The Draft SEIS notes
that because these aquifers are used for the regional water demand, the potential effects
of DOE groundwater use on this down gradient use is of particular concern (Draft SEIS,
p. S-24).

18. DOE should provide a clean-up or remediation plan for potential radionuclides
surfacing at Alkali Flat/Franklin Lake Playa

Inyo County noted that the 2002 FEIS states that water from beneath Yucca Mountain
surfaces at Alkali Flat and Franklin Lake Playa, and that 69,000 people could be exposed to
contaminated groundwater. The County believes it is the DOE’s responsibility to implement
a mitigation/remediation plan, and an evacuation plan should the repository suffer a
catastrophic failure. We agree.

CONCERNS ABOUT THE SUITABILITY OF THE YUCCA MOUNTAIN SITE AND
PROPOSED PROJECT FOR PERMANENT WASTE ISOLATION

19. The Revised DSEIS should address the high level of uncertainty regarding
the performance of the engineered and geologic barriers in isolating the
nuclear waste from the environment.

Site selection and the geologic barriers at the site are the most important characteristics
in determining the performance of a repository in permanently isolating the waste from
the environment. The International Atomic Energy Association (IAEA) in 2003
established siting criteria for high-level nuclear waste repositories which include long-
term tectonic stability, low-groundwater content and flow, stable geochemistry at depth,
including a reducing environment and equilibrium between rock and water, and that the
site is excavatable. The Yucca Mountain site violates two of the four IAEA siting criteria.
The site is tectonically active (has earthquakes and volcanoes) and has an oxidizing
geochemical environment, therefore, requiring more “engineering fixes” to isolate the
wastes from the environment. For example, a volcano at the southern tip of Yucca
Mountain is 80,000 years old and considered still active. Five Quaternary basaltic
volcanoes are located within 20 km of Yucca Mountain. Also the site provides an
“oxidizing environment” rather than a reducing geochemical environment, for the waste
packages. Oxidizing environments would corrode the metal casks holding the waste.
The US is the only country using an oxidizing environment for high-level waste storage,
which introduces large uncertainties in the performance of the repository.

21



The Yucca Mountain site is a complex site geologically with considerable uncertainty
regarding its ability to permanently isolate the waste from the environment. Scientists
including Dr. Allison Macfarlane, a Massachusetts Institute of Technology researcher,
question whether Yucca Mountain is a suitable site for geologic disposal, especially
when you extend the time out to1 million years. In addition, the rock at the site has
proven to be more porous than previously thought, raising major concerns about
contamination of groundwater. In recent years, scientists discovered that radioactive
contaminants from nuclear weapons tests in the 1950s at the Nevada Test Site had
migrated downward with rain water to more than 600 feet below ground at rates far
faster than predicted by DOE. This raises concern about the risk of corrosion of the
waste containers in which the waste would be stored, as well as the potential for much
more rapid spread of contaminated groundwater.

Because of flaws in the geology of the site, DOE has turned to what are called
“engineering fixes” to try to contain the waste. The DSEIS should address concerns
over earthquakes and groundwater movement on repository performance as well as the
high level of uncertainty regarding the performance of the proposed engineered and
geologic barriers in permanently isolating the nuclear waste.

20. DOE’s plan to install drip shields raises uncertainties that should be
addressed in the DSEIS.

DOE proposes to install titanium drip shields during a ten-year period after the NRC has
approved a license amendment to close the repository (approximately 90 years from the
time of first waste emplacement) or as many as 290 years. It is difficult to predict the
condition of the subsurface conditions 100 to 300 years from now, since once waste
packages are emplaced in the repository, access to portions of the repository may be
limited. Given uncertainties, DOE’s plan to install drip shields and their reliance on this
plan in their repository performance assessment is not supportable. DOE should
evaluate the advantages of installing drip shields as waste is emplaced, rather than
postponing it decades to hundreds of years later when access to the waste containers
and supplies of titanium may be limited.

21. The Final U.S. EPA Radiation Protection Standard has not been adopted.

The US Environmental Protection Agency’s (EPA) role is to determine how the Yucca
Mountain high-level waste facility must perform to protect public health and safety.
However, EPA has yet to issue a final radiation protection standard for the repository.
Congress directed EPA to develop public health and safety standards that would be
incorporated into the NRC’s licensing requirements for the Yucca Mountain facility. The
EPA issued a Draft Radiation Protection Standard (2005) for the repository but it has not
yet issued a final standard. Under the proposed new standard, estimated repository
performance for the first 10,000 years is a dose limit of 15 millirem per year. From
10,000 to one million years, EPA proposed a dose limit of 350 millirem per year. One
million years is consistent with the time period cited by the National Academy of
Sciences as providing a reasonable basis for projecting the performance of the disposal
system. EPAs proposal would require that DOE demonstrate that Yucca Mountain can
safely contain the wastes, even considering the effects of earthquakes, volcanic activity,
climate change, and container corrosion over one million years.

22



DOE does not believe it needs EPAs final radiation protection standard to develop or
submit its license application for the proposed repository. However, we believe that
DOE cannot demonstrate in the NEPA process whether it can meet a radiation
protection standard to protect public health and the environment if that standard has not
yet been issued in its final form. Therefore, the DSEIS should use the Final EPA
Radiation Protection Standard, rather than the Draft Standard, to evaluate the
performance of the repository.

POTENTIAL SOCIO-ECONOMIC AND WILDLIFE IMPACTS IN CALIFORNIA

22. DOE’s analysis of the potential socio-economic impacts from the proposed
repository is inadequate.

The potential economic losses from severe accidents and/or successful terrorist attacks
or sabotage against a repository shipment should be evaluated including cleanup and
recovery costs resulting from a release of radioactive materials.

DOE considers Inyo County outside of the “region of influence” for socio-economic
impact analysis under NEPA. We strongly disagree with this conclusion, as the
repository is approximately 15 miles from the California-Nevada border and Inyo County
line and the boundary for Death Valley National Park. The Park has approximately
800,000 to 1.25 million visitors each year, many of whom are foreign tourists. Inyo
County relies heavily on tourism revenues from the Park, as well as other regional
attractions. Inyo County is concerned about reduced tourism revenues, as well as
decreases in real and business properties resulting from repository operations and the
transportation of nuclear waste through the County. Therefore, Inyo County and
California should be considered within the “region of influence” for socio-economic
impact analysis because of the proximity to the repository site. Without meaningful
analysis in the DSEIS of potential socio-economic impacts to Inyo County, DOE’s NEPA
analyses for the project are incomplete. The DSEIS should evaluate the socio-economic
impacts to Inyo County from the proposed repository.

Finally, the DSEIS should describe and fully analyze the potential impacts from the
proposed repository, including transportation and groundwater impacts as well as
impacts on wildlife, natural habitat and public use parks in California.

Conclusion

The State of California in cooperation with applicable local jurisdictions reviewed U.S.
DOE'’s Draft Repository Supplemental Environmental Impact Statement and the Draft
Nevada Rail Corridor/Alignment Environmental Impact Statements. We concluded that
the environmental review of the proposed project is significantly lacking in its project
description, analysis of alternatives, and meeting the procedural and fundamental
requirements of NEPA.

DOE has not conducted a thorough analysis of potentially significant impacts to
California in several areas. We respectfully urge DOE to: (1) augment its NEPA
analyses in the areas we have identified, (2) recirculate for public review another revised
DSEIS and RA DEIS, and (3) expand the public notice and public meeting opportunity
for comment to include the major affected California communities that face potentially
significant impacts from the proposed project at Yucca Mountain. The revised EISs
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should address the deficiencies identified in the NEPA documents for the proposed
Yucca Mountain project including the potential transportation and groundwater impacts,
as well as impacts on wildlife, natural habitat and public use parks in California.
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_ _ EXECUTIVE SUMMARY
About 7:36 a.m., Pacific daylight time, on May 12, 1989, Southern

. ﬂPacific Transportation Company freight train 1-MJLBP-111, which consisted of
~a four-unit locomotive on the head end of the train, 69 hopper cars loaded

with trona, ‘and a two-unit helper locomotive on the rear of the train, -
derailed at milepost 486.8, in San Bernardino, California. The entire train
was destroyed as a result of the derailment. Seven homes located in the
adjacent neighborhood were totally destroyed and four others were extensively
damaged. Of the five crewmembers onboard the train, two on the head end of
the train were killed, one received serious injuries, and the two on the rear
end of the train received minor injuries. Of eight residents in their homes
at the time of the accident, two were killed and one received serious
injuries as a result of being trapped under debris for 15 hours. Local
officials evacuated homes in the surrounding area because of a concern that a
14-inch pipeline owned by the Calpev Pipe Line Company, which was
transporting gasoline and was located under the wreckage, may have been
damaged- during the accident sequence or was susceptible to being damaged
during ‘wreckage - clearing operations. ' Residents were allowed to return to
their homes within 24 hours of the derailment. '

About 8:05 a.m., on May 25, 1989, 13 days after the train derailment,
the 14-inch pipeline ruptured at the site of the derailment, released its
product, and ignited. As a result of the release and ignition of gasoline, 2
residents were killed, 3 received serious injuries, and 16 reported minor
injuries. Eleven homes in the adjacent neighborhood were destroyed, 3

- received moderate fire and smoke damage, and 3 received smoke -damage only.

In addition, 21 motor vehicles were destroyed. Residents within a four-block
area of the rupture were evacuated by local officials. .

| Total damages as a result of the train derailment and pipeline rupture

" exceeded $ 14 million, _ .

The major safety issues include:

Railroad

o~ the means by which the shipping weights were determined
for the shipment of the trona laden hopper cars;

0 the dispatching of locomotives without operabie dynamic
brakes on mountain gradients;

0 the informaticn received by the road engineer regarding
the weight of the train and the number of operable
dynamic brakes; '

0 the ﬁommunication between the road and helper engineers
regarding the operation of the train, and communication
~ with the dispatcher; :




0 the engineer’'s training program, which did not adequately '
: address emergency situations;

0 chhhges in opérating procedures made by Southern Pacific
after the accident; h

Pipeline

o Southern Pacific’s wreckage clearing operations in the
- area of Calnev’s pipeline alignment; .

o Calnev’s oversight surveillance of the train wreckage
clearing operations and truna removal. in the derailment
area; o

0 Calnev’s assessment of pipeline integrity prior to . ..
resuming - full pressure operation of the pipeline after -
the derailment; o . )

o  the effectiveness of-the'pipeline check valves used to
: minimize nroduct release;

o the adequacy of Federal reguiations to address the
inspection and maintenance of valves for liquid
pipelines. : '

The National Transportation Safety .Board determined that'the'probab1e
ceuse of the train derailment on May 12,1989, was the failure to determine

~ —= and communicate ~the —accurate trailing weight of - the—train, faitlure to -

communicate the status of the train’s dynamic brakes, and the Southern
Pacific operating rule that provided inadequate direction to the head-end
engineer on the allowable speed and brake pipe reduction down the 2.2-percent
grade.

- The National Transportation Safety Board determined that the probable
cause of the pipeline rupture on May 25, 1989, was the inadequate testing and
inspection of the pipeline following the derailment that failed to detect
damage to the pipe by earth-moving equipment. Contributing to the cause of
the pipeline rupture was the severity of the train derailment that resul*ed
in extensive wreckage and commodity removal operations. Contributing to the
severity of the damage resulting from substantial product release was
Calnev’s failure to inspect and test check valves to determine that they
functioned properly, particularly after the train deraiiment.

As a vesult of its investigation, the Safety Board issued safely
recommendations to the Southern Pacific Transportation Company, the Calnev
Pipe Line Company, the Federal Railroad Administration, the Association of
Anerican Railroads, the City of Zan Bernardino, the Research and Special
Programs Administration, the National Association of Counties, and the

“National League of Cities. The Safety Board also reiterated safety
" recommendations to the Research and Special Programs Administration and the
Federal Railroad Administration. : _
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NATIONAL TRANSPORTATION SAFETY BOARD
© MASHINGTON D.C. 20594
RAILROAD ACCIDENT REPORT

DERAILNENT OF SOUTHERN PACIFIC TRANSPORTATION COMPANY
 FREIGHT TRAIN ON MAY 12, 1989, AKD SUBSEQUENT
RUPTURE OF CALNEV PETROLEUK PIPELINE ON MAY 25, 1989
AT SAN BERNARDINO, CALIFORNIA

INVESTIGATION
Events Préceding-the Train Derailment

Loading of Hopper Cars.--The Lake Minerals Corporation, an Owens Lake,
California, company invoived in the mining and shipment of trona,! contracted
with the Southern Pacific Transportation Company (SP) to have a shipment of

_ trona transported from the Corporation’s - rail. facility in Rosamond,
California (see figure 1), to the Port of Los Angeles. The trona was then to
be loaded into a vessel -destined for:Colombia, South America. Lake Minerals’ ~°

~ customer had ordered 6,835 tons of trona. The contract with the SP specified
- that the railroad would’ provide :69 100-ton open-top hopper cars; Lake
‘Minerals’ payment to the SP was to be based on 100 tors per car. .

Because lake Minerals Corporation did not have rail facilities at its .
Owens Lake plant, the trora was shipped by truck from there to the rail
facility at Rosamond, where the trona was loaded into the open-top hopper
cars by a loading contractor hired by the Lake Minerals Corporation. The
Lake Minerals Corporation had shipped trona by rail to the Port of
Los Angeles on only one previous occasion.  The superintendent . of Lake
Minerals Corporation testified that on that first shipment the company had
averaged 88 .tons per_can"uhen_the_contract had also called for 100 tens per
car. He stated, "We ended up with-a significant shortage at the port and did
not have enough material to fill the vessel,” and "...we ended up with a
dead freight- charge.” For the second shipment, Lake Minerals Corporation
requested that the loadin~ contractor install a sensing device on the front-
end loader to measure the amount of material that was being loaded into the
cars. To test.the accuracy of the sensing device, a truck was Toaded with

" the trona. and weighed on the truck scale at the loading facility. The
device was checked for accuracy after about half the cars had been loaded.
The superintendent stated that he was satisfied that the device ‘accurately
weighed the loads. He further testified that "we were very concerned with
being as accurate as possible.” In addition to expressing concern that they
did not underestimate the amount of trona loaded, he stated, "At the Port f
facility tnere is no way to nandle the trona if we had excess material and 1

|
!

the vessel was loaded.  Me would have had to. dump it on the ground and haul
it back...and we wanted to avoid that at all costs." e

1 A raw material composed of sodium carbonate, sodium bicarbonate, and
water. ft is a source for soda ash, pure sodium carbonate, and is used in

the -anufacture.of'fertilizer}
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Because the rail facility at Rosamond would not acccmuadate 69 cars, on
May 5, May 6, and May 8, 1989, the SP moved 32, 15, and 22 loaded cars,
respectively, from Rosamond to a side trazk at Fleta (figure 1). After the
cars were loaded, yard clerks at Mojave "released" the cars by changing the
status of each car from an "empty" to 3 "1oad,"¢ in SP's computer system.
The computer process required, at the tim2 the status was changed, the antry
of an estimated weight of the preduct. Three different yard clerks, based on
their prior railroad experience, entered estimated weights into the car fiel
of the computer system cn three separate occasions--each time the groups of
cars were moved from the Rosamond facility to the side track at Fleta. (The
32 cars moved on May 5 were estimated at 50 tons each, the 15 cars moved on
May 6 were estimated at 75 tons each, and the 22 cars moved oa May 8 were
estimated at 60 toons gach.) The light (empty) weight of the car was
programmed into the system, and the system would automatically compute the
total weight of each car. According to their testimony, tha yard clerks, whe
_had no knowledge of the contenis of the contract between the SP and Lake
Minerals, believed that the veight they cstimated when the cars were released
would be autematically replaced in the computer system by the w2ights shown .
on the shipper’s bill of iading when that document was later receivea in Los °
Angeles and the shipper weights were entered into the computer. Testimony by '
_ the yard clerks further indicated that estimated weights supplied when cars
were released were routinely overridden by shippe weignts at later dates,
and that they had no reason to pelieve that it would not be done in this
instance. One of the yard clerks, who had worked in that capacity for
17 years with the SP and who estimated the weights of the 15 cars moved on
May 6, stated that it was jmportant to estimate as closely "as possible the
actual weights of the cars; however, he could not offer a precise reason for A
why it was important. There was no documertation available to the yard E
clerks that indicated the actual weight of trona (or any otder commodity) . o o
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— ik Preparing the Shipper's ~Bill— of. Lading.--On May 6, 1989,—the— - —

3 superintendent of Lake Minerals Corporation submitted a bill of lading for
the 69 cars loaded with trona to a shipping clerk at the SP’s yard office at
Mojave. The bill of lading (appendix C) indicated the total numbcr of cars
to be shipped, the destination of the cars, and the cer numbers. The weight
of the cars was not listed on the bill of lading, « .d there was no discussion
regarding the weight of the cars. The document was reviewed and signed by
both the shipping clerk and - the superintendent. The superintendent
testified that-it was an oversight that he did not provide the weights on the
bill of lading. He stated. "There was no question about the weights and it
was understood, as far as I knew, that they were 100 ton cars, they were
Joaded and we’d ordered 69 of them.” The shipping clerk testified that after.
the - superintendent of Lake Minerals Corporation left the office, he reaiized
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2 The purpose in wreleasing" or changirg the status of a car is to
release the customer (in this case Lake Minerals) from the per diem charge
for haolding empty cars.

3 Southern pacific’s computer sSystem is composed of varjous files
imcluding a car file and a waybill file. Additional dissussion occurs under
Method of Operation. :
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that the sP bi\\ing_ofﬂce in Los Angelcs would reauire that a weight be
“shown on  the shipper’'s pill of 1ading. He ctated that he attempted to
contact Lake Minerals. Corporation to inquire ahout the weights of the cars
but v.is.s_'unab'le _to__obtain the company’s ta1lephone number . m. hi
experi_ence.workmg for the railroad, he then estimated the weight of the
product 1o be 69 tons per car and wrote the figure of 120,000 pounds per car
on the pill of“\adin’g;(appendix C). He.testified, L ¢ figured these Cars
‘were 'Hg'hter' than cement cavs and 1 knew cement CAars were 75 tons, TR\A
estimated'weight'was 60 tons and 1 entered it." The shipping clerk did not
. {ndicate on the bill of lading that the weight 1isted was an estimated

- weight. pfter writing the figure of 120,000 poun s per ¢3 ne bill 0
1ading, sen ocument, a facsimile fax) machine, 0
Los Angele of € The shipoing clerk testifie nat he had never pefore

received a bill of lading that did not have the weights provided. There was

no 'documentation available to the shipping clerk that jndicated the actuai

weight of trona (or any other commodity) OF outlined the procedures to follow

when the shipper did not provide weights on the bill of lading. The

_ superintendent of Lake Minerals testified that he pelieved the weight of

. 200,000 pounds per car had been written on the pill of lading for the first
shipment of trona. '

~Upon receipt of the document in the LoOS Angeles office, biﬂing__"\erk
entered the pill of 1ading “jnformation jnto  SP'S computer systems
"infofd\ation" that would later be used to prepare the train {tonnage) profﬂe."
According-_to SP’'s director of system clerical operations, there are two
. methods’ available to the £illing clerk to enter bill of 1ading jnformation
into the computer when a unit train® is jnvolved. He testified, *One is
where the only tning that you show is the total shipment weight, the
cumulative weight of all cars and not the individual weights of each Car-
The second method of entry is where you make the jndividual weights for the
individual cars.’ Further gestimony jndicated that if the first wethod is
used, weight information will be entered into the waybill file but that any
weight 'prekus\y entered jnto the car filte will not be ypgraded. 1f the
second method is used, the weights estimated and previouﬂy entered into the
car f.ﬂe4>£--the cemputer_syst_em_by the yard clerks would be overridden by the -
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6, 1989, used the first method for enteri®?) the bill of 1ading
information. There was "o sndication on the wocument received by the
-pilling clerk in LoS Angeles that the figure of

estimated weight.

-

& a document provided ro the traincre that indicates., among ether
inior-ation, the tonnage of the train-

53 tn a unit train, all the cars 8re® carrying the same product; for
exampte, @ unit coal train. ’




noned a yard clerk

~ train aispatcher on duty at Los Angeles, (3]
at MojJave see figure 1) and‘ﬁnformed-hin of plans to0 operate a train to haul
""thé*ﬁ9“tar$'of;tronai‘rgn“FYeta to West . geles.
9:00 p.W. thatf¢véhidg;.a-traincrew consisting of -2 Jocomotive engineer, a
conductor, and_ 2 ' ] ] sp's yard office in
' _Bikéfoield; california: - At 9:15 p.B. while in the Bakersfield yard office,
_ . the . conductor telephoned the yard clerk at Mojave and was told about the
. cred’s assignment . to operata sp train MJLBP1-11 (designated Extra 7551 East)
»f - Mojave. o-haul 69 cars of trona. The crewmembers were transported in
‘a company van from pakersfield to Mojave where they arrived and entere the !
10:30 p.M. The crew picked up 2 ¢learance form, train
file (the latter document is qenerated by
file) - ‘
}
i
1
}
i

d tonnage pro
' -and based, in part, on jnformation in the car
ts.provided to the crew

pendix b)), ©
indicated th;t-the train cons ‘
' i tesiified that neither he nor
The dispatcher on

of 6,151 tons.

' ' y* about the paperwork received.
- 5300 p;m;'that day had arranged for the crew to take three locomctive units
from the Mojave yard to Fleta {3 ailes away) % uld couple onto the
69 cars assem ed in the siding. They were to then pick up ar additional
' t Palmdale TwO (figure to help in ascending the
Hiland. ' o _ _
o After'departing the office, the crew proceeded to the yard to check out
the three-unit locomotive consist. getween 11:00 -p-M. and 11:30 p.m.s the - .
4 informed him +hat lccomotive ynit SP 7551 :
testified that L

- conductor called the yard clerk an
v and could not be started. The engineer
mnit would not start but was

‘-Z;Z_percent_grade_to

- uas“'dead-in-consist _
the crew attempted to determine the reason the unit wo
The yard clerk instructed the crew to use another unit
unit consist. The yar

he yard next tr the three-
. ¢ dispatcher, who had come on duty ir
of the condition of gp 7551 and of the use of
sfied that he was concerned that

unSuccessfu\. :
(sP 8278) tba? was in t

Los Angeles 3 10:3 M,
sp 8278. The assis&gntﬁchigf dispatcher testified t
, - Jocomotive units the train could not take the 69 doadea
1), and SO he decided to alter the

uith.only'three'.
fa

_ hopper. cars than penis {see figure
i 7551 East that had been arranged by

plan to_supp1y
the dispatcher have the crew pick up an
additional 1ocomotive wo, the assistant chief dispatcher
1ocomotive'to move toward Mojave, t Extra 7551 fast
i e ascending grade to Hiland and through
the {ajon Pass. ! t chief dispatcher restified that he mace this
decision “his belief that the tonnage of Extra 7551 East was about
8,900 tons. his experience.uith the
product. He further testifi
prepared by the yard C©

jndicating 3 tra

estimated weight that w uld have been
jnformation was placed in the computer system.

gver whieh cp trains often operate.

hrough the mountaing

6 The route L 4



he determined the number of locomotive units that would be needed to move the
train up the grade based on the 8,500 tons. He testified also that he had
never previously recalculated the tonnage of a train to determine the number
of locomotives that would be needed. He stated that he further believed that
the crew had been provided -with an upgraded weight reflecting the figure of
8,900 tons. He did not. communicate with the crew ror did he use the computer
system, which was available-to him at liis desk in Los Angeles, to determine
the tonnage figure that had been provided to the crew. '

After conducting an inftial terminal air brake test,” the crew of Extra
7551 East departed Mojave yard (MP 381.3) at 12:15 a.m., on May 12, en route
to Fleta (MP 384.4) with a locomotive consisting of units SP 8278, S§P 7551,
SP 7549, and SP 9340 configured in that order from east to west. (The
engineer testified that because he was not told to do anything with unit
$P 7551, he kept it in the consist.) The engineer was operating from the
lead unit, SP 8278, en route to Fleta.® Because maintenance-of-way equipment
was occupying the east end of the siding at Fleta, the dispatcher instructed
the crew to continue eastward to Ansel (MP 390.4) and enter a side track at
that location to clear the main track for traffic. According to the
engineer, Extra 7551 East arrived at Ansel at 12:40 a.m., waited for the main
track traffic to pass, and departed Ansel at 1:15 a.m. to return tc Fieta.
On the return trip to Fleta, SP 9340 was the lead unit in the consist, and
~ the engineer operated from that unit.  Because the maintenance-of-way
equipment was still occupying the east end of the siding at Fleta, the crew
was unable to position their locomotive units on the east end of the train to
continue their eastbound trip. It was necessary, therefore, for the crew Lo -
enter the west end of the siding (see figure 2), couple their units to that
end of the 69 hopper cars, return westbound to Mojave yard, reposition their
locomotives units at that location, and then continue their eastbound train
movement. The enginear testified that before departing Fleta, the train line
pressure was charged but an air brake test was not conducted. The engineer
stated that while operating from unit SP 9340 on the veturn trip to Mojave,
the dynamic brakes® were intermittent: "It would lcad and then the dynamics

would drop out on the unit." (Additicnal discussion occurs. under Mechanical

Information.) The-engineer-testified that after the locemotive consist was
‘repositioned and coupled to the cars in Mojave yard, a test for Teakage of
- the train line pressure and an initial terminal air brake test were
performed. According to the engineer, none of the crewmembers expressed
concern about the tests. After waiting for an inbound train to clear the
main track, Extra 7551 East departed Mojave at about 3:35 a.m. with the
engineer operating the train from the iead unit, SP 8278. The conductor was

7 The 5S¢ air brake rules require that the trasin air hrakes be tested
before the train departs its initial terminal.

8 train designation is based on the nusber of the lLead locomoctive umit.
Even though unit SP 8278 was the lead unit in the locomotive consist, t{he
train designation remained Extra 7551 East.

9 Dynamic braking is an electrical wmeans used to convert some of the
energy of a moving locomoctive into an effective retarding force.
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gzated in the cab across from the engineer; the brakeman was seated in the
_cab of the third unit, SP 7549. According to the engineer, the brakeman ¥as
seated in the third unit to keep warm because the second unit, SP 7551, was
not operating. The engineer stated that the dynamic brakes on Sp 8278 were
sworking," and that when he asked the trakeman about the condition of the
dynamic-.brakes “on. SP 7549, the brakeman replied, “It's rewing.” o The
engineer further stated that he did not conduct a visual observation'® of
sp 7549 to determine if its dynamic brakes were operative, Extra 7551 East
: proceeded-to Oban, and the dispatcher instructed the crew to move into the
siding at that location to await a westbound train that was beind assisted by
a helper units the helper unit would be cut off and used to assist Extra 7551
fast over the Cajon ¥ °3.

o w_ﬂg]mj‘—mﬁ.--l\t 1:30 a.m., on May 12, 1989, an SP Crew,
* consisting of -2 locomotive engineer and brakeman, reported for duty at Mest
Colton yard. The crew was transported in a company van from the West Colton
yard to rike (MP-481) (see figure 1), arriving at that location at about
2:30 a.m. Ihe cred took .charge of a two-unit Jocomotive comsist, SP 7443
(facing west) and SP 8317 (facing gast), that was to be used im helper
service (assisting trains- traversing Cajon Pass). The crew (hereinafter

referred to as-the helper engineer and the helper brakeman) Was instructed by -.

the train dispatcher to operate from Dike to paimdale Two (MP 417.3) and then
~to assist @ westbound train, Extra 8240 West, between palndale Two and Qban
“(MP399.9). "The helper engineer had been informed. by the engineer whom he

~"had.relieved that the dynamic brakes on unit SP ‘8317 were inoperative. The

movement from paimdale Two to Oban was uneventful, and the crewsembers had no
~concern about the operation of the train. At about 5:06 a.m., ‘the dispatcher
instructed the helper engineer to couple the helper 1ocomotive onto the rear
of an- eastbound train, Extra 7551 East, that was waiting in 2 siding at that
location for helper service through *he Cajoa Pass.

. The helper engineer testified that he did not receive any jnformation -
~ from either the head-end engineer O the dispatcher vegarding the tonnage of
Extra 7551 East nor did he request that information.  There wis no SP
requirement that he be furnished_thatajnfomat-ion. He stated that he did
not normally operate over this territory and, therefore, did not know if it
was customary to receive that information. He stated further that for ihe
territory over which he normally operated, he usually received that
jnformation, and that if he did not, he would request it.

Movement _of Extra 75 ast From Oban to ‘Hiland.--After the helper
. engineer radioed “the  head-end engineer and_informed him thal tbe helper
locomotive was coupled onto the rear of Extra. 7551 East, an airbrake test was
performed; neither engineer noted any deficiencies in the operatien of the
brakes during the test. Upon receiving a clear signal, Extra 7551 East

departed the siding at Oban. At -about 5:30 a.m., the helper engineer

- —

10 The method for positively determining if dynamic brakes are operating
is by obgerving the amperage reading in each locomotive unix. See yechanic-l
information for additianal digcussion. :
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{nformed the head-end engineer, by radio, that the trailing units had cleared
-the siding. . _

.. eighth throttle notch. (full

_ -head-end engineer and the conductor were still on the lead unit, SP 8278, and.

_the head-end “brakeman "regained on the third unit, SP 7549. Tne helper

. engineer and the . helper brakesan were Tocated in the trailing unit, SP 7443,

" of.the helper consist. The helper engineer stated that the trip from Oban to
‘Hiland (@;463) was _uneventfu\. _ '

The helper en%jneer testified that his locomotive was in the
“throttle) pefore entering ontd the mainiine.

“The Train Derailment =

Testimony indicates that there was no commnication between the head-end

- engineer - and the helper engineer. from the time Extra 7551 East left the
. siding at Oban until about 7:03 a.m. when the head-end engineer was cresting
- ‘the hill at Hiland. The head-end engineer stated that he crested the hill at

Hiland (MP 463) at ‘25 mph or 5 mph below the speed he believad was allowed

_ based .on the information he had about the train--6,151 trailing tonnage and

four units (two head-end units and the two helper units) with full dynamic

brakes_and one. head-end unit with intermittent dynamic brakes. As bz crested
‘the hill, the head-end engineer began using his dynamic brakes and initiated
a 6-1b. reduction of the air brake pipe pressure. He then asked the helper
___,_gng_ine_er__‘_i_f::.“.‘.*.- y_.ad___-_'_',,_.an _of your dynamics...." . “The helper engineer
..reSponded,:_.'_‘Yeah,. 1'm in full.” .. The head-end engineer testified that based
< -on_ the “helper engineer’s. response he believed that both heiper units had

' .operative'dynanic brakes and had_no reason to believe otherwise. He had not
- been jnformed by either the dispatcher or helper engineer that one of the

helper units had inoperative dynamic brakes, and he did not inquire about the

~"condition -of the dynamic prakes on the trailing units. The helper engineer
_‘stated that he did not believe it was pecessary for him to alert the head-end

engineer of the status of the dynamic brakes oa the helper unit because be
(the ‘helper "engineer) believed the dispatcher would have already made that
jnformation known to the head-end engineer.. The assistant chief dispatcher,

d for the helper unit to assist Extra 7551 tast, testified, "

- think-the normal- procedure would be farﬁ_the_.helpen;engineer to velay that

"_'i'nfomationi to the road engineer, certainly not the train dispatcher.®

had 1no requirement that. the dispatcher record or disseminate this
jnformation. :

As the train continued gescending ‘the hill, the speed of the train

~ increased to about 30 mph and the head-end engineer increased the brake pipe
‘pressure’ reduction to: 10 psi. According to the head-end engineer, the speed
‘of the train held at 30 wmph .f_or a short time and 'then began to increase.

" he reduced the brake pipe pressure, the train's speed would slow si ightly aad

then it would begin to jncrease again. By the time he reached Canyom, he had

reduced the brake pipe pressure total of 18 psi, “put the train was
. traveling at a speed of 31 aph and accelerating. The head-end enginesr
. stated to Safety goard investigators, “As you're coming down Canyon (wp 4691,

there are a few places there where it {the train] will run on Yyou, meaning

- that it’s less curvy...you no longer had that resistance of the curves so the

train will pick up 3 little speed, put 1 was compensating fine.® As the




‘train ertered straight track, around Mp 477, the speed of the train
 increased,. and - the engineer began {ncreasing the brake pipe pressure
. reduction. He stated, "1 kept waiting for it [the train) to settle down....1I

. was already up to 20 pounds. Now I knew that was probably enough when that-
o train should start bogging [slowing] down.®  According to the heac-end

. engineer,: he ‘then weat to a full service reduction (26 psi). He stated
. further, "When 1 made a full service and it wasn't slowing down, we realized

: -__-t_hat...this train wasn’t going to stop.’ About 7:30 a.m., pased on the
~yeadout of the event recorder, as the train speed veached 45 mph, the helper

_engineer, without comminicating with the head-end engineer, placed the train
brakes 1in emergency.- A-cording to the helper engineer, he did not
communicate to the head-end engineer that he was going to place the train
brakes in emergency because vat that point there might have been something
wrong up there and the speed we were going, corrective action had to be taken
‘and SOON...." He further stated that he did not believe that communication
prior to that time was necessary because by observing the brake pipe gauge on
the rear end, he could tell that the head-end engineer was attempting to take
corrective action. " According to the nead-end engineer, after the helper
engineer placed the train brakes into emergency, he placed his prake valve in
 emergency. and the train. then began to *surge.” According to SP, its
‘Jocomotives ave designed SO that. when the train brakes. are..placed in

.. emergency, the dynasic brakes are pneumatically blocked out; both engineers. -

" testified that they were aware of this feature. The head-end engineer stated
‘that wher the syain brakes were placed in emevgency he believed there were no
_ longer any options available for controlling the speed of the train.

o A motorist who routinely travels on 2 highway that parallels the
railroad tracks for some distance and normally sees trains at that time of
the worning testified that she obcerved °...one train...going 3 1ot faster
than some that I had normally seed pefore.” The motorist, who estimated that
‘the highway was about 1/4 to 1/2 pile from the tracks, also testified that
the train was engulfed'in what she assumed to be smoke, which she described
~as light plue in color. The helper brakeman testified that after the helper
. engineer placed - the brakes in emergency, -he observed .smoke. coming from
underneath the train. The head-end engineer also testified that when he
looked back over his train, he saw 2 "1ot of smoke coming from the train.”

. The speed of Extra 7551 East continued to increase S the train
descended the hill.. The head-end engineer stated that when he realized the
© train was not slowing, he 1nstruct.ed the conductor to "get on the phone and

-+ tell them we. got a vunaway train." According to & transcript of the

.'dispatcher'_ s radio 109, at 7-33:21, an attempt was made to contact the Saugus
dispatcher but was not successful. At 7.33:48, the conductor contacted the
assistant jeneral yard master at West Colton and informed him, "We have a
slight problea. 1 don’t know if we can get this train stopped. We're coming
out of Dike [mP 4_81].' The helper engineer testified that when he overheard

- the radio transmission to the Mest Colton yard, he did not believe that the

- message conveyed the seriousness of the problem and that “1 got on there and

1 called Mayday Mayday to clear the radio waves.” He further stated that
pecause Lhe train speed was rapidly jncreasing, he positioned himself on the
“floor behind the control stand with his back and head braced against the back

~ panel and his feet braced against the control stand. He stated that he had
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speeds and was attempting to call

“the radio in
" somebodys. and;_‘that..he--ﬁrembws,- "_caning_out_,--.the speed when we hit ninety.”
per ‘kenal'\{‘.-s_t‘ated“\that-_- he remained -in his seat. -The transcript O
-'-.th'je."_di'spﬂt.q:l_\e}_;;'v_s;L;._V;_adio’\i,,\,og?;i‘ cates that at 7:37:09 the following message
. was. transmitted: “*Nayda _l“;l‘layday!-.i.'ISSl, West Colton-AGYM [assistant general
'y'ard‘uaster]-;iiye‘-_rg"doin '-spruﬂes--‘:per-.hour-, nine zero, out of controi, won't
‘_,f.be“ablg';’.tqi-';t_ob;&tﬂ]_.'_ue- Mt‘-'l‘.o]t,qn'.-‘ _-‘[he_-head-end'_engineer stated that after
'..-'_the',cbnduqtot‘;c,ﬂled'.\i_es_t'Couon_," “there vas__nothing[__l__eft to do." He further
_'stated-_tl)'a_tj":h'gj-_al__\d%t‘l_\e-_'condu'ctor -remained in their seats and ‘that he believed
--_:t,he_spe_'ed'-;-_of;_;,-,the_-utrai_n'.rg‘ached‘:u.‘.oo mph. He -stated,. *TLe speedometer only
Vi “way.past that....1t was as faras it could go."

his hand, was calling out the

but it was way

- went t0,80, UL 1% ¥
'f 1ﬁFﬂﬂﬁﬁmﬁmnuwnMQMﬁbmmﬁmmm
' outside of the curve; ‘many of the

tire train derailed to the

curve, the:en _ ide © _
' ighborhood of houses 'adja;eqt-to;t,he railroad right-of-

- cars crashed-into a neig

[ way {Figure >3 and 4). . IR
o “fhe “dispatcher’s  radio log- indicated that 2 cail from
. .stating that _._'--the_fuho'ie_ ‘train was.on the ground _was.__t_-_ecei_ved at 7:37:55. The
.~ heiper. j{engine’_er._‘te;tified:_ that - he made “the -_‘r_adio._tr__ansmission-- after the
e derai\ugnt-fﬁ;and =that because ‘he_ had: received no -communication’ from the head.
" endy -hed r "ted:~-the-..he1per-.brakenan. to go tq'._".the..‘fmnt..u_f..‘.the_tr_ain. S

Extra 7551 East

truc

.30 d.5., two San Bern: rdino police detectives, who were
;'_..von‘_;:_:".-li'ghl_and . Avenue -approaching “California Street,
' peared to .be‘_a_.]_arge.\_f\ash of 1ight and 2 large
me -from_the area of ‘Highland ‘Avenue. and west of Macy Street.
st y Highland Avenue, and “as they -drove ‘past Macy

served that an: SP-train had. derailed and had ‘crashed into
- \Ouses: onj._Dil:ffy'fsstre'etf;”_-._-.__One' of the detectives used his police radio
:,Tto;;adviseg;his_;disnatcherLPOf:ﬁthe isituatipngfanq.;tO_;request emergency
) '.personne]-.a"f‘j,.Th__e'y ~parked their vehicle on “the north side of Highland Avenue
- aﬁd_'-rah'.-""’p;thekraﬂroa‘d__i_leve_ 11 to ‘evaluate the damage. Several other people
+. = had alsoistop ﬂfheiﬁiVthcles:and ran:upfthe-leveeffﬁr;f':rf’”* S

topped:
_a]_ifbrr'\i;-_‘.l.v_ﬁasf;_pomp’any _employee.'stated ‘that he and ancther
yyee; were. about 100 yards west: of Highland Avenue when they
e train’ ',"i]-__,f;?t'%_d‘ high rate ‘of speed.. He further stated that he
_ an i to: the . site . of - the =_'_‘_.'de_rai__'l_ment=‘ “and, - along with other
E ified peof apg)ﬁe¢3jme;gngineernyhoﬁwas“attempting to pull himself
““out ‘of . the¥lead OCOmbt-ivg;ﬁ-pni_t,;3"f-._Accordi_ng@%3.9 ‘the gas company employee, the
neer 1100 for-his “"partner” :"(whdi]wasH]ater ‘identified as the
~he tound T ame lead Jocomwotive unit.
- - hfter, *'they.;he]ﬁec_l;,,) ay:the. engf v ‘vear yard of 2304
o éﬂf’git'_”&héf:arriﬂ_‘l of “emergency P the gas company
C '-'ew\oyegs,}hega\njjsho'\'Ie'Iing_di_rt— around one of the locomotives in an attempt to
o pre\'rentlé_f'._the‘g"_sp‘i]]-'ed--_:d-ies‘e'l fuel” from spreading.. - They then began shutting

peer next to-a fe

__i_|6’."_fﬂlrbud-'t'r_"gcks_"_arje-eonstructed-nop a 28- to
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to one of the gas company employees, there were no fires associated with the
spilled fuel oil or the broken gas lines.

off gas lines to the houses that were damaged in the derailment. According

Emergency -Response to Train Derailment

The' San- Bernardino County’s 911 emergency number was called about
7:41 a.m, by a resident who reported that a train was orf the tracks and into
some houses. - : ‘ :

.The San Bernardino battalion chief’s unit was the first fire department !
unit to arrive at the -derailment site about 7:48 a.m. The battalion chief
stated that in addition to observing the derailed freight train and damaged
houses, he noted that a white powdery substance that had been dumped by the
train when' it derailed was piled over the entire wreckage site. He stated
further that he requested a hazardous materials unit to respond to the scene ‘
because of the iinknown product being carried by the train, the leaking diesel !
fuel from the overturned locomotives--even though there was no evidence of
fire--and the possibility of pipeline involvement.i2  The battalion chief

- stated that he was aware that a pipeline was in the area of the derailment ;
but was uncertain of its location at that time. o -

i
- Police units began arriving alse about 7:48 a.m. and began- setting up - |
road- blocks, evacuating occupied "houses, and handiing ‘crowd contrel. An .§
estimated 63 persons .were ultimately evacuated from 27 - houses in the ‘
immediate area of the derailment. As otner fire companies arrived, they were
‘placed- in strategic locations around the accident site. About 7:55 a.m., i
fire department personnel began a house-to-house search for survivors. About
11 houses had been impacted by the derailing train. At that time, a canvass
of the neighborhood and residents found that no one was reported as missing.
About 8:01 a.m., however, a parent reported that two children who resided at
v 2348 Duffy Street were missing. A second search began and about 8:25 a.m.,
k- $— —the first child was found dead; about_10:15 a.m,, the second child was also
found dead. - o “‘_

L Meanwhile, about 8:05 a.m., the San Bernardino deputy fire chief arrived ;
bk on scene, was advised of the situation by the battalion chief, and then
¢ ‘assumed control of the emergency as incident commander. He stated that he
approached representatives of Calnev and SP, who had arrived on scene between
8:30 a.m. and 9:00 a.m., and informed them that he was the incident commander
in charge.  He stated further that by the time: he had arrived, the city’s
Joint response and mutual aid plan had been impTemented as a result of the
battalion chief’s initial request for additional assistance. The incident ;
commander subsequently established a comnand post at the corner of Donald and. !
Duffy Streets. The deputy fire chief testified that al) subsequent actions :

by Calnev and SP were coordimated with him. He further testified that i
because the product that was scattered over the derailment sité had been :
1

transported in open top hopper cars, he did not believe it was a “serious !

12 A 14-inch Lliquid petroleunm pipeline, operéted by Calnev Pipe Line p
Company, was buried in the $P's right-of-way. ST
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hazardous material.” He was informed iaitially by SP perconnei that the
product was potash; later in the day he received a data sheet from the Office
of Emergency Services (Ur3) that identifiad the preduct as sudium carbonate. .

- About 10:40 a.m., the search team was notified that a third person was
reported missing at 2326 Duffy Street. Because of the totzl destruction of
the house and the unstable condition of the train cars that were piled up in
the area, -search and rescue efforts for the missing person at that locatien
were .delayed until heavy equipment could be brought in to move some of the
‘damaged structure and train cars.

Representatives ¥rom the California QES, which was notified of the
accident at 7:45 a.m., through the San Bernardino County Communications
Center, arrived on scene about 9:15 a.m., reported to the commard post and
offered assistance. About 10:15 a.m., OES arranged for two scenting dogs
and their trainers to be flown from the San Francisco Bay area. The dogs _nd i
their trainers arrivad about J:5% p.m., and the trainers were briefed by the :
incident commander about the ongoing search and rescue efforts.

Meanwhile, about 2:00 p.m., SP began to set up blocks and tackle to
facilitate removal of frain debris with a crane. These efforts were halied
by the incident commander about 3:00 p.m., before debris removal began, .
because the incident comuander and the OES believed that such efforts might L
encanger rescue operations. The incident commander decided, and SP and :
Calnev representatives ‘coencurred, that nothing would be moved until the dogs
had completed a search of the area.

The dogs alerted rescuers at various times when they sniffed the
vicinity of the house at 2326 Duffy Street between 4:20 p.n. and 9:00 p.m.
Shortly after 9:00 p.m.,  the rescue workers Tocated a hand projecting
through the debris at 2326 Duffy Street. The surrcunding area was
immediately stabilized. An opening was cleared by paramedics, who sent down :
-~ —oxygen and took-vital signs of the trapped person. - With the help of power— — | —
tools, - the resident was eventually freed from the debris zhout 10:34 p.m., '
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& 2hout 15 hours after the derailment. :
:E About 11:20 p.m., a rescuer was alerted by a deg in the vicinity of the
. third head-end Tlocomotive unit. After removal of debris, the head-end

brakeman was found dead in that unit about 3:03 a.m., May 13. The dcgs
L. s5d until about midnight, examining all -affected residences and portions

" the train. By early morning on Saturday, May 13, the incident commander
fetermined that all areas.hkad been adequately searched, there wers no further

'Q reoorts of missing persons, and, consequently, search amd rescue efforts
3 w€ere terminated. . : :

Shortly after noon on May 13, before wreckage remeval operations began,
" SP bulldozers and hundreds of sandbags were used to buiid 2 dam at the
i lowest end of the accident site- to help contain gasoline should +the
& pipeline become compromised.

The San Berrardino Chapter of the American Red Cross-Znitially learned
of the tr-In derailment on commercial radio about 8:43 a.m. At that time,
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representatives of the Red Cross responded to the scene where they met with
the incident commander and were directed to prepare a shelter for 50 to 100
persons. The Red Cross Disaster Coordinator then contacted the Red Cross
chepter office and vrequested additional personnel and logistical support. A
temporary shelfer was prepared at the local Job Corps building, a mobile
canteen/kitchen was established at the accident site, and damage assessment
teams were sent to the scene.. The Executive Director for the San Bernardine
Chapter of the Red Cross stated- that they were equipped to handle the
emergency and that they received logistical support from the Los Angeles and
the Riverside Chapters in the form of a van, a canteen, and food supplies.

Wrec:are S‘earance/Pipelihe Surveillance Operations
Foi:yainy the Train Derailment

M.y 12, 1589.--When Calnev’s manager of engineering received information
vanarGirg vhe train derailment, he radioed Calrev’s Colten terminal, about
6 {7 witas from the derailment site, and instructed personnel at that
locaticn te shut down the 14-inch pipeline immediately. At 8:30 a.m.,
pumping operations were stopped, leaving a residual pressure of 1,128 psig at
Colton.  The manager of engineering then notified Calnev’s manager of
operations and the maintenance superintendent of the train derailment; all
three individuals proceeded to the accident site to view the derailment and
determine the potential impact to the pipeline. According to the manager of

operations, when they.arrived at the derailment site, it was obvious the

pipeline could have been damaged because the pipeline was under a portion f
the - wreckage, . "...most -notably a Tlocomotive that came to rest inverted

directly over the pipeline™ (figure 4). According to the manager of

operations, their concern was that if the locomotive had remained intact, it
could possibly have protruded into the ground 8 to 10 feet, and they were
unsure at that time of the precise depth of the pipeline at that location.
According to Calnev personnel, the derailment prevented Calnev from accessing
the pipeline and porforming any inspections of the pipeline in that location
at that time. Calnev’s activities during ihe morning of May 12, according to
the maintenance superintendent, were confinzd to remaining on site to make
sure that no actions occurred on the part of the railroad or other agencies
that could further endanger the pipeline. However, Calnev wanted to reduce
further the pressure in the pipeline in the area of the derailment.
According to the maintenance superintendent, "What we ideally were going to
accomplish was to remove all of the product from the pipeline under the
derailment area. As events proceeded, it was determined that that was
unfeasible.” '

At 11:30 a.m., a foreman for Arizona Pipeline Company,!3 permanently
assigned to work on Calnev projects, arrived on site to assist Calnev
personnel in reducing the pressure in the pipeline. The initial plan was to
excavate the pipeline at a location 500 to 800 feet south of Highland Avenue
(south of the deraiiment site), install a fitting for the purpose of tapping

_13 A contract combany {rather than a pipeline operating company, such as
Calnev) that specializes in the installation, maintenance, and repair of

underground Llines.
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a hole intc the pipeline, and withdraw product at that location. According
to the Calnev maintenance superintendent, they were aware, by referring to
Company pipeline maps, that a check valve was installed in the pipeline
immediately north (upstream) of the derailment site at pipeline milepost
(MP) 6.9'% (figure 5). Calnev officials stated that they believed that
removal of product from the pipeline at the location south of Highland Avenue
would cause the check valve to seat (close) thereby isolating the pipeline
north of the check valve from the pipeline in the derailment area. - Further
removal of product would then reduce the pressure in the pipeline in the
derailment area. After excavating at the location south of Highland Avenue,
Calnev officials determined that the location was not suitable for tapping
the pipe because the pipe was buried in the ground at a depth of 14 feet and
was inside a steel casing. Calney officials then moved their activities to
the Colton terminal where a 2-inch fitting with a 1 1/4-inch opening was
installed on the 14-inch pipeline, and they subsequently began withdrawing
product from the pipeline at that Tocation.

Acéording to Calnev’s maintenance superintendent, after about 120
barrels of product were removed from the pipeline (and loaded inte a8 vacuum
truck), the pressure was reduced about 60 psig at the Colton puzp station

(MP 0.0) and at Cajon Pass (MP 25.7).5 Because the pipeline pressure had .

been reduced by an equal amount on both sides of the check valve at MP 6.9,
Calnev personnel determined that they had rot. been successful in seating
(closing) the check valve at that locat:on and, consequently, had not been
successful in isolating the pipeline in the area of the derailment. The
equal reduction in pressure also indicated that the .check valves at MP 14.9
and MP 19.2 had not seated. SR C

Believing that they had been unabie to withdraw product at a rate
adequate to induce product backflow sufficient to fully seat the check
valves, Calnev personnel installed a threaded fitting through the new opening
and connected it with high pressure hoses in an attempt to withdraw product
at a faster rate. According to. Calnev personnel, a second vacuum truck load
of product (120 barrels) was then withdrawn and comparable resulis were
observed--an equal reduction in pressure on both sides of the check valve at
MP 6.9. As a result, -€alnev knew-that the check valve at MP 6.9 was not
closing. Calnev’s maintenance superintendent stated that he then recommended
that additional pressure reduction could be achieved by clesino the bleck
vaive at the Cajon Pass pump station. After the block valve was closed, a
third vacuum truck load of product (120 barrels) was withdrawn from the
pipeline and a 200-psig reduction in pressure was achieved. - Once again,
however, the pressure readings at the Cajon station and at the Colton station

14 Milepest numbers for the pipeline do not correlate with the milepost

numbers for the railroad.

15 The sta{ic.pne&sqre in the pipeline varies with the elevation of Tthe
line, Therefore, the pressure reduction, rather than the pressure reading,
was the eritical observaztion at the two locatians.
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Figure 5.--Elevation of Calnev pipeline.
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.. indicated thal the pressure had been reduced by equal amounts, which

- indicated to Calnev:personnel that the check valves still had not seated.
. The 200-psig reduction also indicated that the remaining pressure on the line

‘was due to-the weight. of the liquid and, as the maintenance superintendent

: v stated, “that  additional efforts would-be. only minimally successful in

reducing the pressure at the Highland Avenue location [derailment site],"

- because. backflow sufficient to seat a l4-inch check valve clapper could not
-be induced by withdrawing product through a 1 1/4-inch opening. As a result,

Calnev suspended activities to reduce further the pressure on the pipeline,

~‘which at 10:00 a.m. on May 12, was 800 psig at Colton, or about 50 percent of

the maximum operating pressure established by Calnev. - Accordina to Calnev’s
manager of operations, Calnev did not at that time consider the possibility
that the check valves were malfunctioning, but believed that the check valves
did not -close  because of " the inadequacy “of. the method used to induce

" backflow.

Meanwhile, SP’s division mechanical officer and other SP personnel had
arrived on site and in consultation with Calnev and the incident commander
began discussing plans for removal of the railroad equipment. According to
the division mechanical officer, "the plan was to remove the cars and in no
way affect the pipeline.” The plan included cutting a breach (road) in the
railroad levee through which the railroad equipment would be moved to the

. .other side of the_track. _According to the San Bernardino Fire Department and
~Calnev, SP was advised that when the cars were to be removed, all cars were

~to- be lifted and not dragged over the pipeline. Calnev’s wmanager of
. operations testified that he was aware of an accident in_Montclair,

.-California, in tha Tlatter part of 1988, during which wreckage removal

operations possibly caused damage to a pipeline and that he wanted to avoid a

" repeat of ‘such an incident. — According to Calmev’s manager of operations, he

did not discuss with the Fire Department or SP at that time what actions
Calnev would take to. inspect its pipeline after the cars were removed.
Search and rescue operztions continued until late in the evening on May 12,

“" "and - efforts to begin removal of the wreckage were delayed until the
. following day. \ e

" May 13, 1989.--On’ the ‘morning of May 13, SP removed 50 to 75 feet of

) "_ tréck in preparation for ‘making the breach (road) through the railroad levee

. that would be used for removing the railroad wreckage from the east side of

'1':the track to the west side.- According to SP’s division mechanical officer,

the site of the breach was determined by a break in the distribution of

-, . wrecked cars on the east .side of the track (figure 4). Once the breach had

< been made, two 225-ton zranes- and several bulldozers and front-end loaders.
< - came through the breach from the west side of tke track, crossed over the
- pipeline, and were positioned at various points. around the wreckage (figures

6 and 7). SP’s division mechanical officer testified that a lot of the trona

" " that had spilled from the train was used to cover the ground and that with
. the trona and the fill removed from the levee, there was about 6 to 7 feet of

= ' .cover  over the normal -level of the ground in the area through which the
¢ ‘equipment was moved. At the time the breach in the levee was made, the exact
.. depth of the pipeline below natural grade had not been determined. . During
.  the -morning of May 12, Calnev personnel used a line Tocator and yellow paint
- to mark the location of the pipeline throughout the derailment area. Later
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Figuré'_: 7.7.7£qq'j|§ignt _d_sec_l during wreckage removal.

that morning, with abackhoeand shovels, Calhev . personnel dug two holes on
either side of the. locomotive engine that came to rest inverted ower the

“pipeline and detemined'th_a_ti;-__tl_lg depth of the '_pip_eline_in that area was

be_tween 7 and 8 feet. - =

According to the testimony of Calnev’s:maintenance superintendent and

" SP’s division wechanical ‘officer, in removing the cars. the cranes would pick

the cars -up- and swing them. around to the breach-in the levee. From that
location, front-end loaders would then carry the cars to the west side of the
track (figures' 8 and 9). Testimony further "indicated that equipment
continuously operated through the haul road over the pipeline and that it was
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Figure ?."--Equipment used to move cars to west side of track.

necessary- on ma'ny__‘.r'occasions to re-mark the location Bf the pibeline .with
yellow paint." - As Calnev's maintenance -superintendent testified,
“...trona...was a very light, loosely compacted material...once you made a

mark on it; it would take a very small amount of activity by h i
to totally erase that mark.” . s ¥ By fieavy equipnent

-SP'S _feﬁova] -of the wrecked cars, -th.ch .were spread over a large area‘
and stacked two and three cars high at some locations, continued th:%ughout
the day. A Calnev representative was on-site to monitor the operations and
to keep S¢ personnel aware of the location of the pipeline. The incident
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commander kept fire engines and foam units on alert status with lines charged
whenever a piece of wreckage was moved from a critical location over the
pipeline. Calnev’s maintenance superintendent testified that it was his
understanding that removal of the wreckage would proceed during daylight
hours only. When SP continued their activities after dark, Calnev’s
maintenance superintendent notified his supervisor who then returned to the
site. After the situation was discussed with the incident commander and SP
personnel, it was -agreed that operations would be discontinued. Activities
were haited about 11:00 p.m. that evening. The incident cosmander stated
that he believed the cooperation exhibited by both Calnev ard SP was
exceptional. )

: : ---Removal of the rail cars resumed about 6:00 a.m. and
continued throughout the day. Again, a Calnev representative was on site to
monitor the operations and keep SP personnel aware of the location of the
pipeline. According to SP’s division mechanical officer, the cars were
removed "...in the manner in which they had been stacked...using two hooks
with one crane. We picked them all straight up and then moved them out.® He
further testified that none of the cars were dropped in this process. He
observed that debris including car components, axles, and pieces of rail
remained in the area after the cars were resoved; the visible debris was
then also removed from the site. According to Calnev’'s maintenance
superintendent, it appeared that the debris had not penetrated the natural
ground cover. SP’s division mechanical officer testified that no contact

. with the pipeline was observed during removal of the debris and "there was no
rail sticking in the ground." Equipment operators werking during the
clearing of the train cars stated that many pieces of heavy construction and

~ excavation equipment, including front-end loaders, cranes, and bulldozers
worked simultaneously throughout the derailment area.

: ---When activity resumed on the morning of May 15, SP
began miking preparations to move the locomotives; all rail cars had been
removed from the east side of the track. Calnev’s maintenance superintendent
noted that the trona was scattered in varying depths throughout the._area and .
over the pipeline to a point near, but not reaching, the engine (unit

~ SP 7549) that lay inverted over the pipeline near the toe of the railrcad
embankment. To remove the locomotive units from the east side to the west
side, SP persotnel used two cranes to lift each unit and place it in the
breach where one of the cranes, with the help of a front-end loader, carried
the unit to the open field on the west side of the tracks. Fach time a
locomotive unit was moved, it was necessary for one of the cranes to cross
through the haul road over the pipeline. Calnev personnel agreed.that the
crane could cross over the pipeline in this location. Calnev’s maintenance
superintendent testified, "I did not see any activity which I believed
damaged the pipeline. Any time you are using large pieces of excavating type
equipment near a pipeline, you certainly have the potential for danger."
According to SP's division mechanical officer, who was_in charge of the
wreckage removal, he did not perform or know of any calculations that were
performed to determine the stress imposed on the pipeline due to the weight
of the cranes and the cars that were carried across it. '
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When the locomotive that came to rest inverted over the pipeline was
removed by SP, Calnev personnel observed that the entire top of the
locomotive had hezen sheared off and that it had been resting at grade level.
There was nothing visible protruding into the grourd. Calnev, however,
decided to excavate the portion of the pipeline that had been unde.. the
locomotive. Using a backhce equipped with a 24-inch bucket, Calnev personnel
excavated an arca approximately 80 feet in length parallel to and about
2 feet east of the pipe to a depth about 4 inches lower than the depth of the
pipe in the area. Pipe depth was reported to have been about 8 feet at the

- souther) end of the excavated area and 6 1/2 ta 7 feet at the northern end.

- Accord®.g to Calnev personnel, the soil surrounding the pipe was removed by
hand so that the pipe was exposed from the 6 o’‘clock position to the
2 o’clock position facing south (see figure 4, excavation # 1). Calnev’s
manager of operations testified that he personally entered the excavation,
inspected the pipe, and found no damage to the coating or to the pipe.

Calnev officials then decided to excavate in an area north of the breach
where, according to Calnev’s manager of operations, "...bulldozers had been
repeatedly going off the end of the haul road" -(figure 4, excavation # 2).
3 According to -the Arizona Pipe Line Company foreman, who performed the

b excavation, about 1 foot of pipe length was exposed from the 1 o’clock to
. 3 o’clock position looking north. When asked if any damage to the coating or
£ ' pipe was noted, the foreman replied, "Couldn’t really tell by a visual look,
B and we didn’t bother exposing anymore due to our objective was to determine
depth and alignment of the pipeline at that time.” The depth of the pipe at
this location was determined to be about 7 feet. With respect to the depth
of the pipe, Calnev’s manager of operations testified, "...it was sufficient
to where I was no longer concerned about any damage from the bulldozer
activity.”

i : By late afternoon on May 15, the wreckage had been removed and SP began
i to demolish the houses that had been damaged during the derailment. §P
{ planned to close the breach that evening, relay their tracks, and begin
— removing_the trona on the following day, May 16. = According to Calnev
officials, it was at this point that they began to formulate the next step of
their inspection plan. Calnev understood that if SP began removing the
trona on Tuesday, inspection of the pipeline would be delayed until the trona
removal was completed. According to Calnev’s manager of operations, “"At that
point, we were still unsure of the integrity of the pipeline. It was still
i in a stable situation. It had not lost any pressure nor were there any signs
; of leakage. But yet we could not verify the integrity of the pipeline before
P then.” Calnev’s plan was to move in additional equipment, remove all of the
: trona over the pipeline down to native soil, and excavate and inspect the
pipeline at any location where debris was found and appeared to have
penetrated the native soil. According to Calnev officials, by removing the
trona from over the pipeline, SP personnel would not have to work directly
over the pipeline when they began hauling away the trona on the following
day. According to Calnev’s manager of operations, this plan was discussed
with SP officials and the incident commander, and no recommendations or
modifications to the plan were suggested.
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"Using a John Deere 690B excavator and working from south to north,
Calnev began making a path about 8 feet wide through the trona beginning at a
point near. where the locomotive came to rest inverted over the pipeline
(figure 4). Accerding to Calnev’s maintenance superintendent, the excavator
was followed by a front-end loader to complete the vemoval of the trona. He
further testified that a.few inches of natural soil was removed and that as
much as 12 to 16 inches may have been removed at any one point, but that he
still believed that he had plenty of cover over the pipeline.

In making the 8-foot-wide path, Calnev piled the trona that was removed
from over the pipeline to the cast of the pipeline at a distance, estimated
by Calnev’s manager cf operations, to have been 2 to 4 feet.. He testified,
however, that "we found that the trench [path] did not place the pipeline
right -in the middle. There was an area where the pipeline kind of hugged the
side of the trench [path], so it [pile of trona] could have been as close as
2 feet in that area.” .

- Calnev’s maintenance superintendent, who supervised the trona removal
activity from about 8:00 p.m., on May 15, to about 4:00 a.m., on May 16, |
.testified :that several pieces of debris, including portions of truck
assemblies [from a train car] and two pieces of rail--one about 3 feet in
length-and one about 10 feet in length--were found during removal of the
trona. He further testified that while he was supervising the removal of the
trona, two excavations of the pipeline were performed where debris had been
found at natural grade level. He stated that he could not be specific about
the locations but estimated that the first excavation was near the north edge
ef lot 77 and that the second excavation was between lot 77 and lot 76
(figure 4, excavations # 3 and 4). For both excavations, the depth and the
alignment of the pipe were determined by digging with hand shovels. A Case
580C backhoe was then used to excavate on the east side (Duffy street side)
of the pipeline. According to the maintenance superintendent, no damage to
the coating or the pipe was observed. :

. SP.personnel had positioned lights on the railroad levee. According to
Calnov’s maintenance superintandent, even though the lighting cast shadows
in the excavated area from west to east, lighting was not an issue in
determining whether the pipeline had been damaged or in evaluating the depth
of cover over the line. He stated, "I was comfortable with the level of
lighting,:and I spent a considerable amount of time in the trench closely
observing -the excavation." He also testified that it would have been
possible to detect the difference between hitting debris with the backhoe and
hitting the pipeline with the backhoe. "...it was never a concern of mine
that we were going to hit the pipeline with the backhoe because we were
monitoring the depth of cover over the pipeline. We were not excavating in
an area such that we would be getting close enough to the pipeline to hit
it.”
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In addition to the two excavations, the pipeline was potholed'® at
several other locations. At one location where the pipeline was potholed, a
truck assembly [rail car] was found to have penetrated the natural soil.
Calnev’s maintenance superintendent marked this location and later advised
Calnev’s manager of operations of the reed to perform a more thorough
inznection of the pipeline at that Tocation. By 4:00 a.m., on May 16, the
path - through the trona had extended north 300 to 400 feet to a point where s
the b-each in the levee had been made. ;

The -depaty fire chief testified that when he terminated his role as
incident commander around 10:00 p.m. on May 15, Calnev’s manager of
operations assured him that the pipeline was safe to operate. '

Calnev’s manager- of operations, who relieved the maintenance
superintendent about 4:00 a.m. on May 16, supervised the remainder of the r
trona removal from over the pipeline. A foreman for Arizona Pipe Line %
Company arrived on site about 6:00 a.m. and relieved the backhoa operator who
had worked through the night. According to Calnev’s manager of operations,
two additional excavations of the pipeline were performed; he estimated the

_first excavation to be near the middle of lot 76 (figure 4, excavation #5),

where the maintenance superintendent earlier had found a truck assembly, and
a the second location to -Ce near the northern edge of lot 75 (figure 4,
A excavation #6).. At both locations, the excavation was performed on the west
side of the pipeline, a 20- to 25-foot section of the pipe was exposed from
the 6 o’clock position to the 2 o'clock position looking north, and no damage
to either the coating or the pipe was observed by Calnev personnel. The
depth of pipe was determined to have been about 4 feei at the first location
and 5 feet at the second location.

e e e ey

3 According to the testimony of Calnev officials and the backhoe
operators, all the excavations were immediately backfilled after the coating
and pipe were inspected for damage. Further testimony indicated that about -

- ~— .-b inches of debris-free native soil would be used to manually ccver the .
pipeline before the backhoe was used to fill the remaincer of the
excavations, and that compaction of the soil was accomplished by "wheel-
rolling” rather than by use of the backhoe bucket.
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l Beginning about 10:30 a.m. on May 16, Calnev began performing soft dig 5
excavations'” of the pipeline about every 50 feet throughout the derailment :

area. At each location, an 8-foot-tall stake marked at 1-foot intervals was

placed on top of the pipe, the top of the stake was surveyed to determine its
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16 According to the Arizona Pipe Line Company employee operating the
backboe, altl potholes were dug manually usiﬁg shovels. According to Calnev’s
waintenance superintendent, "The oprimary function of a pothole is to
determine the depth and location of the pipeline. An excavation would be a
Larger hole, a more complete excavation where you are "actually attempting to
visually ascertain the condition of the pipeline.v :

17 » process by which vac'ﬁuu-type excavation equipment makes about a.
1-foot-diometer hole from ground level to the top of the pipeline.
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elevation, and the hole was backfilled. Calnev personn21 testified that zs a
result of these soft dig excavations, the pipe was exposed from the
10 o’clock positiun to the 2 o’clock position at each soft dig excavation and
that before the holes were backfilled, the pipe was inspected fcr damage; no
damage was observed at any of these locations. According to Calnev, the
purpose of the stakes was to provide information to SP regarding the location
and depth of the pipeline when SP began removing the trona from the
derailmenr. site. SP was advised by Calnev to preserve the stakes until all
grading of the area was completed. Calnev’s manager of operations observed,
based on the placement of the stakes, that the pipeline depth below natural
ground varied from 4 to 8 feet through the derailment area.

) Calnev’s manager of operations testified, "On Tuesday, the 16th, we .d
by then accomplished full trenching [8-foot-wide path] over the top of the
pipeline in the affected area. We had removed or had caused to remove any
debris that we had found. We had investigated every area that debris had
penetrated the native soil. ...Based on that assessment...my opinion was
that the pipe had not been damaged by the train derailment.” Clearance was

~ given at 11:28 a.m. -by Calnev for the restart of the pipeline; operations

wer2 resumed about noon on Tuesday, May 16. The pressure was initially
increased to about 1,200 psig, at which .point, according to Calnev’s manager

- .of operations, the dispatcher on duty watched for signs of loss of pressure

in the system. The pressure held constant for about 15 minuter ifter which
the pipeline was brought up to normal operating pressure {aboul 1,600 psig)
and regular operations were resumed.

‘The Safety Board received conflicting testimony regarding a request to
expose completely the pipeline prior to resuming operations. The incident
commander (San Bernardino deputy fire chief) testified he requested that
Catnev fully expose the pipeline in the derailment area. According to
Calnev’s manager of operations, such a request was not made by either the
San Bernardino fire department or the SP. He did state that severz] options
had—been- considered, including the use of__an_ internal electromagnetic
dinspection instrument for detecting defects in the pipe wall and a
hydrostatic test of the pipeline. He stated further that it would not have
been practical to run the inspection instrument through the 1ine because
"...the line would have had to have been brought up to full operating
pressure and operated in that state for about § days to push [the
instrument] through to the other-end.” He elaborated that because of the
mountains between Colton and Las Vegas [the end of the line], it would be
necessary to operate at full pressure just to get the instrument over the
nountains. Calnev’s manager of operations also stated that, "[A] hydrostatic
test would have been performed had there been some doubt as to the integrity
of the pipeline. We found no reason to doubt the integrity of the pipeline
upon completion of our inspection and did not perform a hydrostatic test."

SP contracted with the International Techhology Corporation (IT) to have
the trona removed from the derailment site; removal of the trona began
during the afternoon of May 16. According to the project manager for IT,
cleanup of the trona began in the area closest to Duffy Street and then
continued through the derailment area from south to north. Equipment
operators testified that to remove the trona that had been piled east of the

-

L,
¥l
LS

B Ty
o b e

o
i

P
¥

B R NI r ML
sl

)
-]
3
i,

SRR s A

Rt B TE R T ORGSR,

B o AL ek S e

N
i

nadad L B iy v

Sy S A G e




i I I

;
y
¥
3

30

with the bucket of the loader and drag the material back toward Duffy Street
where the trona could then be Toaded into trucks. Accordirg to the IT
project manager, the front-end loader worked perpendicular to the cipelire
during this operation. :

At 4:00 p.m. on May 16, SP opened its line to resume train movements
through the area. -

May 17, 18, and 19, 1989.--Removal of the trona continued throughout the

day on May 17 and I8. Because trcna cortrasts with the celor of the native
soil, operators of the equipment were told by IT to visually inspect the area
to assure that they had removed all of the trona and about the top 2 inches
of native soil. On May 18, a track-mounted (crawler type) excavator was
brought to the site to begin removing the trona from the railroad embankment.
The excavator was positioned east of the pipeline with the tracks parallel to
the pipeline. A smooth steel grading blade was welded to the teeth on the
bucket of the excavator. The blade enabled the operator to drzg trona that
was covering the railroad embankment without removing excessive amounts of
material and to 1leave behind a smoothly graded surface. Testiueny by
equipment operators in the area at this time indicated that the operator of

the excavator would drag the trona down the side of the railrozd embankment

and across.the pipeline to the east side where front-end Toaders would pick
up the trona and Tload the trucks. However, according to IT’s project
manager, the operator of the excavator would drag the trena down the
embankment and build a stockpile of trona on the west side of the pipeline.
At that point, a front-end loader would come in, keeping the tires on the
east side of the pipeline, scoop up the material, and then back up to a point
where the material could be loaded into trucks. Testimony by equipment
operators further indicated that the smooth-edged blzde welded to the teeth
on the bucket of the excavator broke off several times ang that the equipment
continued to be operated without the smooth-edged _blade. According to IT’s
project manager, the excavator made two "passes” on the emdankmsnt, one pass
from south to north and one from north to south.

By early afternoon on May 19, 1989, all the trona had beeg removed and
the fencing of the area that began during the morning was completad. The
last piece of equipment used for the cleanup operaticns, a motor grader, was
brought to the site to smooth out the surface and to remove tire tracks.
After this operation was completed at 6:00 p.m., Tocks were placed on tha two
20-foot-wide gates that were installed with “he fence, and the area was
secured. According to SP’s contractor, no equipment was used in the area
after May 19, 1989. o

IT’s project manager testified that when he left the site on May 19, he
believed that there were 2 to 3 feet of ground cover over the pipeline.. When
asked, "Could it have been your work that removed that cover from the 4 to
8-foot level down to the ? to 3-foot level?" He roplied, "Yes.®

According to Calnev, a Calnev representative was or site through May 19,
during the removai of the trona, to observe the operations, to point out
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potentially dangerous situations to the railroad and its contractor, and to
make certain that the stakes that had earlier been located over the pipeline
remained in place. No concern was voiced by Calnev during the removal
process,

Events Preceding the Pipeline Rupture

Calnev’s dispatch center at the Colton Pump Station is equipped with a
monitoring system that scans and records, among other system parameters,
pipeline pressures. When normal operations resumed on May 16, the pipeline
pressure had increased to 1,667 psig. Between May 16 and May 23, the
pipeline was operated at pressures ranging between 1,690 and 1,060 psig
(normal operating ranges established by Calnev) and was subjected to various
pressure changes during this time. Operations during the next couple of days
showed only smooth pressure transitions until about 8:05 a.m.!® on May 25,
1989.

Pipeline Rupture

Pipeline Operations on May 25, 1989.--During the early hours of May 25,

1989, the three 1,000-horsepower (hp) mainline pumps at the Colton Terminal
were operating at maximum output (2,300 to 2,400 barrels per hour), and the
pressure on the pipeline was relatively constant at 1,620 psig.  About
4:03 a.m., with the completion of a product dalivery at Daggett (see figure
1), a gradual increase in pressure to 1,680 psig occurred over an interval of
about 17 minutes at which time the pressure decreased within 5 minutes to
1,669 psig.  The pressure then remained relatively constant until 8:05 a.m,

At 8:05:25, based on a readout of the information recorded by the
monitoring system, a low suction pressure (15.188 psig) alarm'® and a Tow
discharge pressure (257.644 psig) alarm were received in the dispatch center
at Colton Pump Station on Calnev’s computer system. At 8:05:38, the three
1,000-hp mainline pumps were shut down by the computer system. At 8:05:39,
the dispatcher acknowledged?® the alarms. According to testimony of the
dispatcher on duty at the time, when changes in operating conditions occur;

(1) an audible alarm will be sounded, {2} the-word. "alarm" will appear and

flash at the top of the dispatcher’s comouter . terminal screen, and
(3) information regarding the specific condition (in this case, "low suction
pressure" and "lTow discharge pressure”) will be highlighted in a particular

18 The monitoring system st the Colton Terminal scans various pipeline
parameters, including pipeline pressure, 2t 13-second intervals, Thus, an
event (in this case, a pressure reading) may have occurred up te 13 seconds
earlier than the recorded time (and the time cited in the discussion). '

.19 According to Calnev and OPS oflf:ials, the word %“alarm® in the
pipeline industry is not used to denote an emergency situation, but rather a
change in operating conditions.

20 The dispatcher acknowledges the alarm by pressing a key on his
computer terminal keyboard.
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color and continue to flash until acknowledged by the dispatcher. Testimony
further indicated that if more thar one condition occurs on the same page
[screen], the word "alarm® and the audible alarm are terminated by one stroko
on the computer keyboard. :

The dispatcher testified that he noticed on his terminal screen flashing
Tights indicating that the pumps were shutting down and that he had a "low
suction pressure® color alarm (blue). He did not notice the "low discharge
pressure” color alarm (blue) on the same page. The dispatcher stated that he
believed that the pumps had shut down as a result of a Jow liquid level in
the storage tank from which he was pumping. He was aware that a similar
situation had been experienced by the dispatcher whom he relieved, and the
pumps were eventually restarted. According to the dispatcher, the normal
procedure for the condition of a low liquid level in a storage tank is to
restart the pumps after the suction pressure again returns to normal.
According -to the dispatcher, normal suction pressure is between 26 and
50 psig. The suction pressure rose to 37.1429 psig, and at 8:06:02, the
dispatcher commanded the restart of the 100-hp booster pump. At 8:06:11, the
command was acknowledged by the computer. At 8:06:22, the computer reported
the status of the booster pump?! as "off." _

At 8:06:53, the dispatcher again commanded the computer to start the
booster pump, and at 8:06:57, the command was acknowledged.  Operating
parameters were automatically checked and found satisfactory, and the system
attempted to restart mainline pumps Nos. 2 and 3. At 8:07:09, the computer
acknowledged the command. At 8:07:10, another low suction pressure
(17.2932 psig) alarm was given to the dispatcher who knowledged the alarm,
and at 8:07:22, mainline pump No. 2 registered status "off," as did mainline
pump No. 3 at 8:07:23. Also, at 8:07:23, the suction pressure was
46.1654 psig and at 8:07:55, the booster pump reported status "off."

At 8:08:10, the dispatcher acknowledged the shutdown alarms and again
comnanded the start of the booster pump. At 8:08:13, the booster pump
acknowledged the command and at 8:08:19, pump No. 3 acknowledged the command.

“At 8:08:20, a low suction pressure (20,9023 psig) alarm was provided to the
dispatcher. Pump No. 3 reported status “off" at '8:08:32, at which time

suction pressure was recorded as 90.9774. At 8:09:15, the booster pump
reported status “off." At 8:09:18, the shutdown was acknowledged by the
dispatcher. The dispatcher stated that because he was not successful in
restarting the pumps, he left his station to request assistance from another
dispatcher who was on duty as a supervisor at the time and located down a
hallway from the dispatch center. The supervisor acknowledged the request.

While returning to his dispatch area, the dispatcher encountered the
senior systems specialist and asked him if he knew of any reason why the
pumps would not come back on. The dispatcher stated that the systems
specialist advised him to "pinch down" on the station control valve to bring

21, scall capacity puap activated first to bring the pressure up slowtly

to prevent surging when the mainline PUmps are pctivated.
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the puaps -on slowly. The dispatcher stated that as he was doing this, they
received a phone call from the San Bernardino County Communication Center
asking if Calnev’s pipeline was involved in a fire. The systems specialist
then observed through a station window a cloud of smoke in the direction of
the pipeline route through San Bernardino, advised the caller that it Tikely
was Calnev’s pipeline, and then instructed the dispatcher to leave the pumps
down. ‘

After notifying Calnev locations currently taking delivery of products
at Las Vegas, Nevada, that the pipeline was being shut down, the dispatcher
began remotely closing valves to isolate the pumps and the storage tanks from
the pipeline. 1In additionm to closing the valves at the terminal, he shut
down the Baker booster pump statiorn at MP 146.2. After the pressure sensor
indicated zero Psig pressure at the summit of Cajon Pass, the dispatcher
remotely-closed -the valve at California aqueduct (MP 35.4) which is located
on the north side of Cajon Pass. He also stated that notificatton was made
to personnel -who had to close other valves @anually. The first downstrean
valve that had to be closed manually was. located at Mp 25.7; the maintenance
supervisor reported that this valve was closed at 9:00 a.m. -

Witnesses’ Observations.--A resident at 2395 W. Adams Street stated that

she was in her backyard between 7:45 2.m. and 8:00 a.m. and noticed a "white -

colered rain" falling on the house behind hers on Duffy Street. She further
stated that after she went back inside her house, she heard an explosion and
“then her windows blew in® and the ‘entire-house was on fire. Another

8:00 a.m. on May 25, heard a train go by, and about § to 10 minutes later

heard a *rumble.” He stated that he then looked up and saw 2 “cloud of flame
about four houses wide come over the houses...the flame was about 10 feet
higher than'the'rooftops'-(figure-10).; Several witnesses stated that they
saw a white vapor and then heard a loud explosion; this was followed by black
smoke and intense heat and flames. A resident at 2385 Mesa Street recalled
that a friend, who had arrived at her residence to transport her children
to school, "pointed to a spray vapor shocting up into the "sky," that was
coming from the direction of where the train had derailed. A motorist, who
was filling his automobile with gasoline near—Macy—Street and . Highland
Avenue, stated that'he:heard'a'frumb]e;f then saw what appeared to be a
"geyser® - of liquid shooting up in the Air near the site of the train
derailment. - He stated further that within a few moments "it exploded.® In
addition to. the resident on San Benito Street, several residents recalled
hearing a train pass by 5 to 10 minutes before the explosion; residents aiso

- recalled smelling gas before the explozion. Two resicdents, one at 2327 Duffy

Street-and one at 2315 Duffy Street, were fatally burned as a result of the
explosion and fire. . S S

Emergency Responsa to Pipeline Rﬂptuf§'  _
" On May 25, 1989, at about 8:00 é.n;,aa'firefiéhter leaving his assigned

~fire station on Highland Avenue noticed a large column of black smoke in line

with Highland Avenue, about 2 miles from his lTocation. He returned to the
fire station and notified the battalion chief. _ -
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The battalion <chief, in turn, notified his dispatch office about
8:08 a.m. and requested fire departzent personnel and equipment to respond to
Highland and Duffy Streets. En route to the site, the battalion chief
observed flames and black smoke rising straight up in the air with no
apparent wind. He arrived on-scene about 8:13 a.m. Mutual aid agreements
were activated when the dispatch center was notified of the accident. As
emergency response units and fire department personnel and equipment froa
adjacent jurisdictions arrived on scene, the battalion chief positioned thes

around the involved area. He had surveyed the accident area and determined

that seven houses were fully engulfed in fire and that two houses were
partially on fire. Being concerned with the downed power lines and the
possibility of ruptured residential gas lines, the battalion chief requested
the utility companies to shut down their respective lines. He also requested
the water department to assist in building dikes to prevent the product from
flowing into surrounding areas. The battalion chief ordered an evacuation of
residents in the area; police personnel eventually evacuated about 170
persons in a four-block area. ‘According to the deputy fire chief, because of
fuel remaining on the ground, some residents were unable to return
permanently to the area until August 6, 1989.

At 8:30 a.m., the deputy fire chief, who had been the incident commander
during the response to the train derailment, arrived on scene and assumed the
role of incident commander for this accident. By the time he arrived, fire-
fighting operations and treatment and transportation of the injured to local
hospitals had begun. At 10:05 a.m., a command post was set up at 2359 Mesa

Street. According to testimony of the deputy fire chief, the mutual aid -

emergency response plan was implemented as planned. Although the deputy fire
chief’s role as incident commander ended on May 28, fire department personnel
and equipment remained on scene as a safety measure until May 31, 1989.

Pipeline Surveillance Operations |

After Calnev’s maintenance superintendent observed the fire from his
office window shortly after 8:00 a.m., he immediately notified the manager of
operations who, along with other company personnel, proceeded to the accident
site. - Upon arrival at the accident site, the manager of operations

introduced himself to the incident coammander and was directed by the incident -

commander to fly with a police officer in a helicopter to observe the fire.
Calnev’s manager of operations stated that while in the air, he observed a
large stream of flaming liquid exiting the ground eastward at an angle of
about 60 degrees from the horizontal. He stated that he observed substantial
fire damage in the direction of the burning stream of liquid, a small pool of
liquid burning around the rupture, and a small grass fire burning south of
Highland Avenue. The manager of operations stated that he then advised the
incident commander to allow the fire to burn itself out. According to the
jncident commancer, the fire burned sut by 3:30 p.m. on May 25.

According to Calnev’s manager of operations, when the fire was out, the
rupture site was inspected and the damaged pipe examined (the damage is
described in the section "Damage,” "Damage to the Pipeiine”). At least four
pieces of railroad debris--a brake arm, an approximately 8-inch section of
I-beam from a locomotive, a piece of metal cowling from a locomotive, and a
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short section of rail--were found near the rupture. The brake arm and the
rail section were about 2 to 3 feet in length. The brake arm was found
8 inches above the pipeline and the other parts were within 2 feet of the
pipeline. - Testimony by Calnev’s manager of 'operations and by equipment
operators who had worked at the site following the derailment indicates that
the depth of cover they observed over the pipeline at its point of repture
was from 2 to 2 1/2 feet, whereas the depth of cover they had observed after
completing work, following the train derailment, was from 4 1/2 to 6 feet.
Caloev’s manager of operations testified that the location of the rupture was
very near if not at the exact location where the excavation #5 had been
performed across from the middle of lot 76 (figure 4).

According to Calnev’s manager of operations, Calnev’s plan to repair the
pipeline .after the rupture and place it back in service evolved over many
days "...during which many discussions were held with many interested parties
as to how best to return that pipeline to service [and] make the repairs
necessary.”. Calnev’s maintenance superintendent testified that whem the
pipeline rupture occurred, he notified the National Response Center, the
California Office of Emergency Services, the California State Fire Marshal’s
Office, and the Underground Service Alert System. Representatives from these
agencies, as well as an engineer from the U.S. Office of Pipeline Safety
(0PS), responded to the accident site.

On May 26, 1989, OPS issued a Hazardous Facility Order, CPF No. 5987-H
to Calnev (appendix E).”  This Order included preliminary findings, among

others, that the pipeline within the area of the derailment had not been

completely exposed and visually examined for damage, that the structural
integrity of the portion of the pipeline potentially affected by the
derailment had not been ascertained by Calnev, and that Calnev had not
determined if there had been damage to the pipe coating as a result of the
cleanup operations. OPS required Calnev to expose the pipeline around its
circunference for the length of pipe between a point 50 feet north of the
casing beneath Highland Avenue and the south end of the levee adjacent to the
check valve. at MP 6.9, to conduct a thorough visual inspection of the exposed
pipe to locate any damage to the pipe or to its coating and make appropriate
repairs, and in -accordance with applicable requirements—of-49 CFRPart 195,
to hydrostatically test to 1.25 times its maximum operating pressure the pipe
located between a point 100 yards south of the check valve on the downstream
side of the derailment impact area and a point 200 yards upstream of the road
crossing at Highland Avenue. :

On May 30, 1989, based on its preliminary findings, OPS found that “if
placed. into service under the same circumstances as existed after the
rupture, that portion of Respondent’s [Calnev’s] pipeline subject to the
required corrective actions prescribed [on May 26, 1989] would be hazardous
to life and property.” Consequently, as a result of conversations with
Calnev, the OPS Order was amended to require excavation of the pipeline
located between a point 10 feet north (downstream) of the casing beneath
Highland Avenue and the south (upstream) rise of the Muscoy levee, that the
excavated pipe be visually inspected to determine any damage to the pipe or
its coating, that the pipe be replaced with new pipe, that a block valve be

installed between the check valve and the Muscoy Levee, that the new pipe be
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tested as previousiy required of the existing pipe, and that all activities
be performed in accordance with applicable requirements of 49 CFR Part 195.

~ The revised Order also stipulated that OPS would review and approve Calnev’s

hydrostatic testing and inspection prograa, that OPS would monitor the test,
and that the pipeline could not be returned to service until OPS had
determined that all required actions had been successfully completed.

. By letter of June 6, 1989, Calnev requested relief from the requirements
of the Order because it discovered that a bend in the pipe made it
ispractical to tie into the new pipe 10 feet north of the Highland Avenue
casing, the location required by the amended Order. As there was no apparent
damage to the pipe at that location and because the 1line would be
hydrostatically tested before returning it to service, on June 6, 1989, the
OPS again amended the Order to allow the tie-in to be made at a locatioa
determined acceptable by Calmev and concurred with by a representative of
the OPS so long as the tie-in was made between the point 10 feet north of the
Highland Avenue casing and 2 point about 35 to 40 feet north of the casing.

About 600 feet of the pipeline through the arez of the previous
derailment was removed and replaced. The pipeline was refilled with product
on June 9, 1989. More than 9,400 barrels of product were required to refill
the pipeline. A mile of pipeline of the size installed will hold 917.6%
barrels of product, based on information provided by Calnev.

" Injuries

____Jrain Derailment Pipeline Rupture _ |
Injuries Extra 7551 East Residents Residgnts Firefighters Others?¢ Total
0 0 6

. Fatal 2 2
Serious 1 1 3 0 i 6
Minor 2 .0 16 1 4 23
None - — —= - - 2
Total 7 3 21 1 5 37
Damages — -

Train Derailwent.--Five locomotive units and the entire consist of 69
hoppers cars were completely destroyed as a result of the derailment; the
rear-end locomotive was extensively damaged. About 68( feet of track were
destroyed by the derailing locomotive units and cars.

Following the derailment, a building inspector from the City of
San Bernardino Department of Building and Safety inspected the houses that
incurred damages as a result of the derailment. The inspector’s assessmeat
of damages is listed in Appendix F. The inspector recommended that dwelliegs
at 2314 Duffy Street through 2382 Duffy Street be demolished immediatsly
(fFigure 11). : '

22 ypesze persons were involved in o tratfic accident while atteupting to
avoid the fire caused by the pipeline explosion.
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_ pipeline Rupture. --Eleven houses and 21 motor vehicles were destroyed by

fire from the pipeline.rupture ‘and fire (figures 11 and 12). . Four houses
received moderate fire “and swoke “damage, and three-houses® received smoke
: da-age only. | lists the residences and the danages 1ncurred

o The costs incm'red-frﬂ the train deraillent and the pipeline rupture,
as reported by SP, _follutl_ : L ‘ _

- Hreckag Clearing R ' L
hding R S - 242,830.00 - ...
_Houses ' :

oo
Rupture (1) '

otal s 12 A14,291.00

- ‘* 'I‘he dollar ftgure is based upon coq)arable locomotives available
T .‘_today for replaceuent. ‘“'—._ e

) .Comdity e 300 000 00 o e :
Environmental S ngg_.m o o T
Total o -$:1,860,000. 00_'-"‘:_‘--'"' ST

.Total reported costs fm the train derailnent and the papeline rupture
su,zu 291 oo._-_ 5_ Lo : _

about ‘MP . 6. 9.. A 25 foot, 1.7/8- -inch-section-- (301 -7/8 -inches) of the pipe
*that -included the rupture area was cut from: the pipeline to make a temporary

repair.  The 25-foot section was: removed about 5:00. p.D. on Hay 26. 1989, and
‘vas replaced with a section of.sound pipe._._-_ :

’Afte‘r‘ the 25-foot ‘section-of: pi'pe containingi;the-rupture was: removed it
'was “torch cut: into 5 slallercsections. Beginning at the south end,” the ﬁrst

"section was -44 . 7/8 inches -long-and- ‘contained . no areas of daage. The next -

41-inch .section contained two longitudinal,. parallel areas of damage. The
next. 44.1/2- Zinch ‘section contained the vupture_::These.last two sections of
pipe ‘were taken.to-the Safety : Board’s laboratory ‘§n.Mashington, D.C., for
testing - (figures 13 and 14). . (Additional- .information. is provided under
 "Tests: and ‘Research.”) - The: next section was 6 inches long and contained no
- damage. . The -1ast:section was 165 1/2 inches long and -contained:damage to
the coating along the side of the pipe at the 3 .0 clock position (looking
north).: ol p ;
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. The rupture was about 29 inches long and, with respect to the
circumference, was located about 5 inches to the east of the top of the pipe
as installed (about the 1:30 o’clock position looking north). The electric
resistance welded seam was located about at the top of the Dpipe.
Examination of the area indicated that there was plastic deformation
(bulging of the pipe) associated with the rupture and that the rupture
produced a "fish mouth" type opening. of about 4.2 inches at its widest point
(see figure 14). There was no apparent visual evidence of pipe material or
manufacturing deficiencies. ' : - -

Plastic dofcrmation (denting) was present in the area of the rupture.
The primary "dent" extended approximately 27 inches longitudinally along the
top portion of the pipe; the dent angled slightly from the longitudinal axis
of the pipe. The primary dent began at a point 20 inches northwest of the
rupture point and extended to a point’ 7 inches southwest of the rupture
point. The primary dent was about 1 3/8 inches wide at its widest point and

The primary dent produced a protrusion (bulge) on the inside surface
of the pipe and localized wall thinning. The minimum wall thickness, as
measured in this area at the accident site, was 0,249 inches and was located
about 4 inches from the point of rupture, Additional wall thinning was near
-the point of rupture ("Tests and Research,*" "Metallurgical Testing")

Nearly parallel to and below the primary dent was a mark/scratch on the
pipe that extended from about the same downstream location as the primary
dent to about the point of rupture.

A second pair of marks on the pipe was located upstream (south) about
36 inches south of the point of rupture. The pipe had been damaged (gouged)
in an area about 5 inches below (east) the top of the pipe. The Tonger mark
was about 36 inches long and located closer to the top of the pipe; a 2 1/2-
inch-wide section of the coating had been removed revealing a 1 1/2-inch-wide
mark on the metal. The second mark began slightly north of the first; the
maximum width of damage to the coating was about 2 inches and the length of
damage was about one half that of the upper mark.

About 120 inches north of the Foint of rupture, some damage to the
coating on the east side of the Pipe was observed. Coating in widths
varying from 4 to 7 inches had been_removed_from_the pipe at the 3 o’clock
position (looking north). No damage was apparent to the pipe metal.

At a location 188 feet north of the end of the Highland Road casing, two

areas of damage to the pipe were found at the time the pipe was being removed
for replacement. The section of Pipe containing these two areas of damage

Track and Signal Information

Track.--The train derailment occurred on the single mainline track in

San Bernardino, California, near railroad MP 486.8. Approaching the.

B S S KR b




~

RSt o i DR L SN i wid ol b it it oo g L ST L B LN

43

derailment site frem the west, the track grade descended between 2.0 and
2.2 percent for 22 miles before it transitisnad to a 0.0-percent grade at the
derailment site. In the 22 miles of descending grade, there were 56 curves
which varied in degree of curvature from a maximum of 6 degrees to a minimum
of 30 minutes. A :

The track was constructed of 119-pound continuous welded rail {CWR) on
tangent track and 136-pound CWR on most of the curves. The 4-degree curve at
the derailment site was laid with new 136-pound CWR in 1986. The rails -
rested on double shouldered tie plates and 9-foot hardwood crossties and
were restrained with two rail-holding spikes on the gage side of the rail,
one rail-holding spike on the field side ¢f the rail, and one plate-holding
spike on each side of the rail. The rail was box-anchored every other tie.
The ties were laid in a ballast of crushed rock. :

- The 4-degree right-hand curve (based on the direction of movement of
Extra 7551 East) at the derailment site was constructed on a fill (levee)
with a maximum height.of about 21 feet. The curve was 2,474 feet in length, -
including a 376-foot spiral on each end, and had a 1-inch superelevation.

According to SP Timetable No. 2, the authorized maximum timetable speed
for the curve was 30 mph. The Federal Railroad Administration allows a
maximum operating speed of 38 mph for a 4-degree curve with a 1-inch
superelevation. ' ’

.About 680 feet of track were destroyed during the derailment. Because
of the extensive track damage, there were no distinguishable marks to
indicate the point of derailment. :

Signals.--Trains on the single mainline track are governed by a traffic
control system using colored lights on wayside signals. An inspection of the
signal equipment in the area of the derailment was conducted on May 13, 1989,
The inspection-revealed no problems with the signal system.__._

Train Information

At the time of the accident, Extra 7551 East consisted of, from front to
rear, 4 road locomotive units (SP 8278, SP 7551, S? 7549, and SP 9340), 69
open-top hopper cars loaded with trona, and 2 helper locomotive units (SP
8317 and SP 7443). : . . _ -

Locomotive Units.--Al1 of the locomotive units were manufactured by the
Electro Motive Division (EMD) of General Motors Corporation. - These units
were six-axle, SD models with 26L automatic brake valves and extended range
dynamic brakes.?3

23 Mith extended range dynamic brakes, as coapared to standard rahge,
more retarding force is available from 6 mph up to a speed between 18 and 25
mph depending on the gear ratio. ‘
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Train- trakes were controlled by the road engineer in tha lead unit,
SP 8278. Dynamic and independent brakes were controlled separately by each
engineer in their respective units, kelper or road locomotive,

Based on statements by the head-end and helper engineers,
brakes of units SP 8278 and SP 7443 were -known to pe functioning. = Unit
SP 7551 was dead-in-consist with no dynamic brakes or power. .The dynamic
brakes of unit SP 8317 were tagged and out of service, but the unit pulled in
the power mode and had pneumatic brakes. The head-end engineer stated that
he believed "the thivd unit (SP 7549) had fairly good, I think they were good
dynamics."” The event recorder printout for SP 7549 diq not show
in the dynamic mode after the train departed Cban where the helper units were
added. The fourth unit, SP 9340, was reported by the head-end engineer to
load in and out of dynamics intermittently. :

the dynamic

The automatic and independent brake valves from units Sp 8278 and
SP 7443 were bench tested on May 15, at the SP dijese] sh _
accordance with the requirements of the manufacturers and the Association of
American Railroads. Al] valves performed within design specifications.

The controlling locomotive units at the head ‘end and rear end of the
train, SP 8278 and SP 7443 respectively, were equipped with multi-channel
radios that broadcast on 30 watts of power at 72 volts. The road channe] was
161.550 MHz. Both radios were bench tested on May 14 and 15, at the SP radio
facility at Colton Yard. Both radios functioned according to design and
Federal specifications (49 CFR Part 90). On May 12, an on-scene functional
test of the radio from unit Sp 7443 transmitting to the Co
performed; communication was loud and clear.

The Ffirst three head-end locomotive units of Extra 7551 were equipped
with Pulse 8 event recorders; the fourth head-end unit and the helper units
were not equipped with any event or speed recorder. Nope of the units were
required to be_equipped. According -to- SP’s general road- foreman, all new
locomotives being purchased are equipped with event recorders, and event
recorders are being installed on  existing locomotives during a major
overhaul. The helper units had not recently been through a major overhayl
maintenance program. The Pulse 8 event recorder cartridges record speed,

- time, distance, direction, amperage, braking, throttle positior, and

independent brake application. Al] three event recorder cartridges were
recovered and taken %y Safety Board personnel to ts headquarters
Washington, 0.C., for restoration (the cartridge from unit Sp 8278 was

heavily damaged) and printout. (See "Tests and Research,” “Event
Recorders.") : _

Ho per Cars.--0Of the 69 open-top hopper cars in the consist of txtra
75851 Euot, 38 cars were owned by the sPp. These cars were 48 feet 9 inches in
length, had a Tlight weight of 60,300 1bs, a maximum Tading capacity of
202,700 1bs for a maximum weight per car of 263,000 1bs. The remaining 31
cars were owned by the Denver & Rio Grande Western Railroad (DRGW). These

cars were 51 feet 8 inches in length, had a light weiaght of 63,590 1bs, a
maximum lading capacity of 199,500 1bs for g3 maximum weight par car of
263,000 1bs. The total light weight of the &9 Cars was 2,130 ton=.

1ton roundhouse was

-
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Each of the SP cars was equipped with an “"empty load* (EL) device. When
the car is empty, this device reduces the brake cylinder pressure to prevent
the wheels from <liding. According to timetable instructions in effect at
the time of the deraiiment, loaded cars with empty load devices were to be
considered the equivalent of one and one-half cars in determining tons per
operative brakes (see Southern Pacific’s Method of Operation). The chief

mechanical officer for SP testified that the SP cars with empty load devices-

had a "normal braking ratio of 1." He further testified that at the time of
tha train derailment, the operating rules had not been changed to reflect

-this. The DRGW cars were not equipped with EL devices. A1l &9 hopper cars

were equipped with composition brake shoes.

Following the derailment, many wheels and brake heads were inspected.
This was a random inspection of available parts because many parts were
buried and almost none of the parts could be identified as belonging to any
particular car or part of the train. Of a possible 552 brake heads on the
train, 160 were examined with the following conditions noted: 36 had been
burned away, 102 showed signs of heavy heat and excessive braking, and 22
showed Tight or no signs of excessive braking although most of these showed
signs of service wear. According to SP’s chief mechanical officer, some
showed no signs of heavy braking because of "...the variation in the brake
shoe thickness, the thickness of the wheels...and braking forces. They are
not exactly the same on all cars. He further testified that braking forces
are not evenly distributed even on one car. Of a possible 276 wheel sets,
142 were inspected of which 109 showed obvious evidence of overheating from

heat buildup by excessive or heaving braking. The chief mechanical officer

testified that based on SP's postaccident inspection oi the wheels and brake
heads, he believed that the brakes on Extra 7551 Fast were effective and that
the brake pipe was intact.

Locomotive wheels and brake shoes showed heaving braking and heat on
every unit. Some brake shoes had been burned away and the backing plate had
begun to melt.

Mechanical Information

Use of Dynamic Brakes.--According to the ~Association . of American
Railroads’ Director of Safety and Operating Rules, many Class ‘I railroads
emphasize the use of dynamic brakes to control a train, thereby conserving
fuel and minimizing brake shoe wear. Rule 58F of the SP Air Brake Rules and
Train Handling Instructions states, "The dynamic brako must be used whenever
practicable in reducing and controlling train speed...." Rule 581 further
states, "Where the available dynamic brake will not properly control the
speed of the train, the automatic air brakes must (then) be used to an extent
which will allow the dynamic brakes to be reduced to a value where it will be
flexible enough to control changes made in speed due to physical
characteristics of the rcad.” The Safety Board is aware that similar rules
exist on other railroads. Rule 501B of the Burlington Northern Air Brake and
Train Handling Rules states:

Train handling must be performed in a manner that will be most fuel
efficient consistent with good train handling. Therefore, maximum
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use must be made of the trottle modulation, throttle reduction and
dynamic braking methods for slowing, controlling, and stopping
trains. Unless rules specify otherwise, DURING PLANNED BRAKING
OPERATION, IF ONE OR MCRE OPERABLE DYNAMIC BRAKES ARE AVAILABLE,
THE POWER BRAKING METHOD WILL NOT BE USED." :

Of SP’s road fleet of 2,100 units, 1,800 units, according to the chief
mechanical officer, are equipped with dynamic brakes. SP locomotives are
designed such that when the train brakes are applied in emergency, an
interlock will nullify the dynamic braking. According to SP’s chief
mechanical officer, the system is designed in this manner "...to prevent
train handling problems in_the case of a break in two [a separztion of two
cars] and to prevent wheel slide because of excessive braking which would be
the "combination of the electric [dynamic] braking and the independent
brake...." He could offer no explanation as to why some railroads have
modified the system to retain dynamic braking when the train brakes are
applied in emergency. He stated that the SP had checked with the
manufacturer and that the manufacturer "...will not make that modification
for the SP or any other railroad." He further stated that the SP was not
considering modifying the locomotives. The Safety Board contacted one
manufacturer who indicated that any specifications requested by a carrier, as
long as they were in compliance with Federal regulations, would be made. The _
Safety Board is aware that tho Union Pacific and the Burlington Northern have
their own retrofit program to eliminate the interlock feature,

Kaintenance Reports and Reporting of Defective Locomotive Units.--SP
Rule 2A requires the engineer to report locomotive defects to the dispatcher
and to fill out a form outlining the defects. This form remains in the -
locomotive cab until the locomotive reaches an appropriate facility where
mechanical department personnel can make the repairs. The head-end engineer
testified that he complied with both parts of this rule with respect to the
inoperative dynamic brakes on the lead locomotive unit, 7551. The helper
engineer testified that he did not inform the dispatcher that the dynamic
brakes on one of his helper units were inoperative because the dynamic brakes
were inoperative when he began his tour of duty and he believed that the
engineer whom he had relieved had reported the defect to the dispatcher. The
assistant chief dispatcher who assigned the power ({locomotive units) vor the

- movement of Extra 7551 East testified that he does not reauest information

from engineers and that he does not query the computer z:ctem?* about the
status of dynamic brakes on locomotive units. He further testified that it
is the responsipility of engineers to inform him of any locomotive defects.
He also stated that there are no written procedures that specifically address
what to do with -information received from engineers regarding defective
locomotive equipment. '

The chief mechanical officer testified that engineers, in addition to
reporting defects to the dispatcher and filling out the appropriate form,
will occasionally report defects directly to the ‘roundhouse (engine repair

24 gprg computer system contains a listing of all locomotive units and

the status of any defects reported.




S (i T i T T

T T

"/

facility) foreman.. He further testified that mechanical departament
personnel, if they become aware of any defects, will update the computer with
information. According to the chief mechanical officer, the dispatcher,
once he receives information from engineers regarding defects, has the
responsibility to update the computer. The assistant chief dispatcher
testivied that he often updates the computer when he receives reports of
defects, although he believed it was not his responsibility to do $0, or he
will give the information to a clerk who will then update the computer when
time is available.

A review of maintenance records and failure reports by Safety Board
investigators revealed that on May 4, an engineer had filed a fajlure report
on unit 7549, the third unit in the head-end consist, noting that there were

- no dynamic brakes. According to the maintenance record, the motor braking

switch was stuck and the repair was made. The chief mechanical officer
testified it was not a major repair and that there was a possibility that a
defect of that type could occur again. With respect to unit 9340, the
fourth unit in the head-end consist and the one that the head-end engineer
reported as "intermittent® in dynamic braking, maintenance records indicated
that it had received extensive repairs to the dynamic brake on April 27 and
29, 1989. According to the chief mechanical officer, the extensive repairs
would indicate to him that the dynamic brakes should have been working on the
day of the accident. According to the failure reports, unit 8317, the 12ad
unit in the helper consist, had been reported as having inoperative dynamic
brakes on May 8, 1989, 4 days before the accident. The chief mechanical
officer testified that it was not uncommon for a unit to continue to be used
in helper service "until it worked its way" to the Los Angeles repair
facilities. Testimony by the head-end engineer and the helper engineer

with inoperative dynamic brakes. The chief mechanical officer testified that
the number of units reported to have inoperative dynamic brakes varied on a

Racovering Dynamic Brakes.--According to the chief mechanical officer,

an engineer can recover the dynamic brakes (after an emergency application of
the train brakes .has been made) by going to *a handle off position and
recover[ing] the PC after about 70 seconds.*25 He stated that he beélieved
the head-end engineer had sufficient time to recover his dynamic brakes. He
also stated, "I suspect there could have been some slight benefit going back
into dynamic brakes but at those speeds the dynamic braking effort is very,
very low."

25 When an emergency sir brake application iz made, the PC szwitch, an
electropneuanstic device (sometimes referred to in the industry as the power
cut-off switch or the pneumatie control switch), trips. the 9J¢nxrlc current
Wwhich causes the main generators to unloasd and the engines to return to idle,
When the air brake handle is Placed in the handle off position, the PC will
automatically reset. After the pressure is restored " ithin 20 to 30 seconds
(which the engineer can observe in front of him), the engineer can then
manually move the handle and gn back inte dynamic brak.ng.
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Dmamic Brakes.--The Safety Poard received conflicting testimony from SP
personnel regarding the company’s interpretation of FRA requiresents for
functioning dynamic brakes. The general road foreman of engines stated that
he believed, based on his interpretation of FRA regulations, that if a
locomotive unit is equipped with dynamic brakes, they "must operate.” The
chief mechanical officer stated that he believed there were no FRA
requirements regarding functioning dynamic brakes. The Safety Board
requested the FRA to provide in writing its position on functioning dynamic
brakes. In a letter to the Safety Board dated October 18, 1989 (see
appendix G), the FRA stated:

The Railroad Power Brake and Drawbars Regulaticns does [sic] not
require the presence of a dynamic brake. However, dynamic brakes

are referred to in the Locomotive Safety Standards, which states in
part “If a dynamic brake or regenerative brake system is in use,

that portion of the system in use shall respond to control from the cab
of the controlling locomotive." _ '

‘This part makes clear that both the Pquipping and the use of
dynamic brake is optional. The FRA will not take exception if a
dynamic brake is found inoperative or operates at less than maximum
designed capacity.

Southern Pacific’s Method of Operation

Air Brake Rules and Timesiable Instructions.--Trains operat{ng on the

double main track over the Mojave Subdivision are controlled by the train
dispatcher using Direct Traffic Control between Mojave and East Mojave.
Between Ansel and West Colton, trains are operated in accordance with signal
indications of an automatic block and traffic control system.

Timetable No. 2, effective October 25, 1987, was current at the time of
the accident. Maximum allowable speed on the line between East Mojave and
West Colton was 65 mph for freight trains. Exceptions to the maximum
allowable speed for eastward freight trains between East Mojave and West

— Colton were as follows* - _—

between MP 463.8 and MP 487.4 30 mph
between MP 487.4 and MP 491 40 mph
between MP 491 and 491.9 30 mph
between MP 42]1.9 and 492.7 15 mph

The SP had adopted the General Code of Operating Rules, which became

- effective on October 28, 1985. The SP’s Air Brake Rules and Train Handling

Instructions, last revised on November ], 1985, were also in effect.
Pertinent excerpts from the Air Brake Rules and Train Handling Instructions
follow: . .
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Rule 2. Dynamic Brake.

Helper locomotives entrained may not use dynamit brake unless road

Hride nabhid A

- engine has operative dynamic brake.

A The number of axles of dynamic brakes of the helper engine(s) will ) ;
4 be added to axles of dynamic braking of the road sngire to ]
3 - determine the tonnage that may be handled in accordance with 3
i applicable Air Brake Rules. i
4 i
3 Dynamic brake on head end of freight trains must not exceed 24

axles. Each helper entrained wmust not exceed 36 axles.

-

Rule 17..Retaining Valves.2é

St w1 et de

The Superintendent will prescribe the number and locations where ' {
retaining valves must be used.??

. a e

LS g i

Instructions in Timetabie No. 2 indicate that for the descending grade :
between Hiland and West Colton, retaining valves will be used under certain :
conditions. For trains being operated down the grade without operative :
dynamic brakes, one retaining valve will be used for each 80 tons in train.
If gross tonnage exceeds 80 tons per operative brake, retaining valves must
be used on all cars and speed must not exceed 15 mph. For trains being -
operated with operative dynamic brakes, use of retainers is not required if
tons per axle of dynamic brake does not exceed 375 per standard range or 450
per extended range.

Rule 33. Tonnage Per Operative Brake.2?

-The maximum tonnage per operative brake that may be handled on
descending grades of 1.8 perceat or over will be prescribed by the _ :
Superintendent. B

o, e A e g

26 As defined in the Air Brake Associstion’'s Ranagement of Train

i
i Operation and Train Handling, # retaining valve is "a control device through

which brake cylinder air is exhausted cospletely or » predeternined brake

Sl e

i
: cylinder prossure is retained.® In short, the retainers provide the engineer
E with braking capability while the air brake system is being recharged.
¥

27 yypically, when & company rule (in this ‘case an airbrake rule)
indicates that the superintendent will prescribe certain operating
psrameters, the superintendent witll sccomplish this through instructions in
: the timetable or by special bulletins.

23 Tonnage (or tons) per operative brake is computed by dividing the
L gross trailing tons by the number of cars in the train. The weight of the
locomotives is not included in the gross trailing tons. :
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Freight trains handling cars with single capacity brakes (*), with
tonnage exceeding 80 tons per operative brake, must not exceed
45 mph, except maximum speed must not exceed: (1) 25 mph; or
(2) 20 mph in grade territories as designated by Superintendent by
milepost locations under appropriate subdivision.

*loaded cars with empty-load brakes are to be considered the
equivalent of one and one-half (1 1/2) cars in determining tons per
operative brake.2?

Tonnage of operating locomotive(s) not in dynamic braking is not to
be used in determining tons per operative brake.

The instruction. in Timetable No. 2 indicate that the descending grade
between Hiland and West Colton is covered by rule 33. The timetable also
lists the maximum tons per operative brake for trains descending the grade
and the exceptions for those trains using dynamic braking (appendix H). The
instructions also state: ' '

Insufficient dynamic brake capacity or failure of dynamic brake
which resuits in exceeding these tonnages per axle, is to be
considered as operating without dynamic brake.

Should dynamic ‘brake failure occur on one or more locomatives
resulting in insufficient dynamic brake capacity, train wmust stop
and all-retaining valves turned up. Train may then proceed not
exceeding 15 mph if, in the judgement of the conductor and
engineer, it is safe to do so.

The SP’s general road foreman of engines provided the Safety Board with
a speed decision flow chart for Rule 33  (see figure 15). According to his

- testimony, "A train consisting of 69 cars with a weight of 8,900 tons

and that had 18 operative dynamic brake axles® would not have been allowed to
descend the grade east of Hiland. Extra 7551 East on the day of the accident

had 128 tons per operative brake (8,900 trailing tons divided by 69 (number

of cars in train, not using the 1 172 braking equivalence)) and 494 tons per
axle of dynamic braking (8,900 trailing tons divided by 18 (three locomotive
units with six axles each)). Using the speed decision flow chart, the
general foreman illustrated why the train was not permitted to operate
(follow arrow #1 on figure 15). Using the chart, the general foreman also
illustrated the decision process the engineer would have made on the day of
the derailment with the information that he hzd 69 tons per operative brake3?
(follow arrow #2 on figure 15). According to the general road foreman, “If
the train would have had 6,151 tons, with the information that [the head-end

29
1989.

SP cancelled this rule b'y special instructions, effective nay' 22,

30 6,151 tons divided by 88 (38 SP carg equipped with E/L devices
figured at 1 1/2 braking capability equals 57 (38 sultiplied by 1 1/72) plus
31 DRGVY cars not equipped with E/L devices) equals 69 tons per operative brake.
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engineer) had and the dynamic brakcs [(he] thought he had working, he could
easily have controlled the train down the hill.* He further stated that the
engineer, based on the information provided to him, could haye taken the
train down the hil} without any dynamic brakes. According to the head-end
engineer, based on the information he had, rule 33 digd not apply to his
train.

As outlined in the Air Brake Rules and Train Handling Instructions, the
dynamic brake retarding force per brake axje diminishes as speed increases.-
For example, at a speed of 23 mph, the dynamic brake retarding force per axle
is 10,000 1bs; at a speed of 40 mph, the dynamic brake retarding force per
axle is 5,750 1bs.

Rule 61.E. Balancing the Grade
Operating freight trains on descending grades involves:

1. Balancing the grade, or holding speed steady at safe and
practical values. o

The amount--of brake (train) retarding force used to balance the
grade -normally should not exceed one half (50 percent) of the
normal full service train brake available if dynamic brake and
pressure maintaining are operative.

In order to hold speed steady on a descending grade, the force of
gravity must be balanced by the sum of train resistance and brake
retarding force. The heavier the grade, the lower the effect of
train resistance; and the more brake must be used. Train
resistance will vary with the type of cars, train make-up, and
train length and weather. On heavier grades the majority of the
grade retarding force comes from the dynamic brake and the train
air brake.

— —The Tocomotive -engineer, -the helper —engineer, the road foreman of T Ty

-engines, and the general road foreman all testified that they considered rule
61.E.1 to be a recommended guideline or an option rather than a requiresent.
Testimony also indicates that engineers have routinely gone beyond the
50 percent reduction. On May 17, 1989, SP jissued train order No. 1903,
adding the following new rule to their operating rules:

Rule 627.8.

Within the territories where air brake rule 33 applies, except on
Yuma subdivision-Los Angeles division, and with the use of dynamic

" brake the following brake pipe reductions must not be exceeded to
control the train at the following speeds:

Maximum Speed Maximum Air Brake Pipe Reduction
30 mph 13 pounds
25 mph : 16 pounds
20 mph 18 pounds
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In the event train speed cannot be controlled without exceeding the
above brake pipe reductions, train must be stopped, secured and air
brake system recharged. Train must not proceed unless authorized
by the chief train dispatcher.

According to the general road foreman of engines, the SP decided to "put
definite limits on what [speed] a train could go with a certain air brake
reduction to reduce the wheel heat and keep it within the limits."” He
further stated that the Rio Grande had conducted tests and determined that an
18-pound reduction at 20 mph and a 13-pound reduction at 30 mh could be made
without excessive wheel heat.

By special instructions, effective May 31, 1989, speed restrictions were
placed on the area from Hiland to West Colton (the descending grade).
According to the special instructions, trains with 25 or more loads of coal,
grain and/or bulk minerals must not exceed 20 mph.

Rule 13 of the SP Air Brake and 1lrain Handling Rules addresses the
procedure for placinge the locomotives in reverse. The rule states, "Should
it become ‘impossible to stop a train with the air brakes...place throttle in
IDLE position, apply sand, place reverser lever in the opposite position and

_move the throttle to No. 1 position.”

Commumication Between Head-end and Helper Engineers.--On the day of the

train derailment, there were no requirements that the head-end engineer and
helper engineer communicate with each other reqarding the condition of their
respective locomotive units. Both the road foreman of engines and the
general road foreman of engines testified that based on their review of the
radio transcripts between the head-end engineer and the Felper engineer on
the day of the derailment, the amount of communication that took place was
less than what they would have expected. The helper engineer testified that
he communicates with the head-end engineer by observing the air gauge.
According to his testimony, he can determine what actions the head-end
engineer is taking by observing the air brake reductions.

Effective May 22, 1989, by special instructions, the following rule was
added to the Western Region:

The road and helper engineer(s) must communicate the condition of
their units and train in order to determine maximum authorized
speed and train handling requirements. Helper engineer will
-observe speed indicator while running and remind road engineer of
speed requirements if necessary. If helper engineer is unable to
communi. ite with road engineer and if train continues to operate in
excess of maximum allowable speed, helper engineer will take
necessary aciion to stop train.

a jon for .--At the time of the train derailment and
~when yard clerks at various outlying areas released a car as loaded, SP’s
computer system required that certain information be entered into the system
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including: the new destination of the car, a lading code for the car, any

- special handling associated with the car, and a tonnage figure. This

information was entered into the computer system’s car file which contains,
in addition to the above information, the physical characteristics of each
car on the SP system. The yard clerks understood that the tonnage figure
would be updated at a later time when the shipper’s bill of lading was
received in the billing office. . SP’s director of clerical operations
testified that cars are often moved in service before the shipper’s bill of
lading information is received and entered into the computer system. He
further testified that followina the train derailment, "We have changed the
system so that regardless of what estimate is put into the release, the
computer will go to the car file and automatically update that tonnage to the
capacity of the car.®  According to the directer of clerical operations, the
maximum tonnage figure will remain in the car file of the cemputer until the
shipper’s bill of lading is received and only when the bill of lading
indicates a shipper-certified weight will the maximum tonnage figure be

. adjusted to reflect the shipper-certified weight. If an estimated weight is

indicated on the shipper’s bill of lading, the maximum tonnage figure will
remain in the car file of the computer system until the car has been weighed.

- The nearest scale to the -Mojave Yard was located at West Colton.

The director of clerical operations testified that the clerks in the
various outlying areas are responsible for checking the -accuracy and
completeness ~ of shipper-tendered bills of lading. - According to his
testimony, the first line supervisor for these clerks is located in
Los Angeles. He further stated that during the last few years, shippers
have been sending their bill of lading information directly to the central
office in Los Angeles rather than dealing with clerks at the various outlying
areas. :

The Calnev Pipeline

Description.--The Calnev pipeline was constructed by Mid-Mountain
Contractors, Inc., during 1969 and 1970. The -approximately 248-mile-long
pipeline, which transports petroleum products including gasolines, jet fuels,
and No. 2 diesel fuel, originates at the Colton Pump Station at Colton,
California, and terminates at Las Vegas, Nevada. Ffrom the Colton Pump
Station (elevation 1,040 feet), the pipeline route is generally northward and
crosses Cajon Pass at an elevation of 4,480 feet at MP 28 (figure 5). From
Colton to about MP 236, the pipeline is- 14 inches in diameter, and from
MP 236 to the Las Vegas terminal, the pipeline is 8 inches in diameter. The
first 107-mile section of the 14-inch-diameter pipeline was constructed of
the same grade of pipe that was involved at the rupture site. The pipe at
the rupture site was manufactured of steel by Kaiser Steel Corporation to
American Petroleum Institute standard SLX 52, using an electric resistance
welding process. The pipe had a 0.312-inch wall thickness and weighed
45.61 pounds per foot. As a minimum, the pipe was required to have a
specified yield strength of 52,000 psi and a specified tensile strength of
66,000 psi. Records of tests performed on the steel used to manufacture the

pipe indicates that the steel exceeded these minimum requirements with some

tests showing minimum specified yield strengths of 66,000 psi and minimum
specified tensile strengths of 74,430 psi and greater. The pipe was coated
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with 7G6F3, a coal tar base coating.  According to Calnev’s cathodic
protection- records, the pipe had a minimun negative (cathodic) voltage of
0.85 volts (generally it had a considerably more nejative voltage) as
measured between the pipe and the soil. A cathodic protection rectifier was
located at the Colton Pump Station, and Calnev’s records indicate that there
had never been a corrosion leak found on this 14-inch pipeline system.
Calnev’s manager of operations testified that if the coating damage existed
prior to the derailment; Calnev would not have been able to see any change in
the cathodic protection in this case because, "There is a casing that runs
under Highland Avenue. At this particular location the casing and the pipe-
are operating at the same potential. That large casing would probably mask
any damage to the coating that might be evident in that location. ] don’t
think you would have ssen.a change to the cathodic leve] there.*

The first 107 miles of the pipeline were hydrostatically tested between
June 20, 1970, and July 3, 1970; the section through the rupture site (MP 0.0
through MP 25.2) was tested on June 29 and 30, 1970. The pressure test on
this section was begun at 8:15 a.m. on June 29, 1970, at 2,085 psig and

completed at 12:30 p.m. on June 30, 1970, at 2,083 psig.  The minimum -

pressure during the test was 2,075 psig, and the minimum 4-hour internal
sustained pressure was 2,077 psig. :

. Check Valves.--At . the time the “pipeline was' constructed, Calnev
installed check valves in its pipeline to prevent backflow of product from
one section of the pipeline to another. These valves also serve to minimize
the amount of product that can be released from the pipeline should the
pipeline rupture. Generally, Calnev installed top-hinged check valves, and
at some locations there are connections installed to bypass the check valves. .
However, on the 14-inch portion of the pipeline, Calnev installed seven
Wheatley "Al1-Clear Check Valves." These check valves are side-hinged check
valves which purportedly provided advantages over the top-hinged check valves
by producing less pressure drop and offering less resistance to the passage
of spheres and scrapers. Side-hinged check valves were installed at MP 0.0,

- 6.9, 14.9, 19,2, and 25.7. Calnev’s manager of operations_testified that he

was not aware that Calnev had ever inspected any of the check valves
installed in the pipeline between the Colton pump station and Cajon Pass to
determine if the valves operated properly. He further testified that it was
his understanding that check valves. are not routinely inspected in the
industry and that he was unaware of any Federal regulation or industry
standard that required such inspection. He stated that following the rupture
Calnev made plans to inspect the check valves in this area. In a letter to
the Safety Board dated May 21, 1990, Calnev stated, "Calnev has installed

four new .check valves; three to replace existing check valves and one .
additional check valve at MP 10.0. Our intention is to. replace one more .

check valve and install a supplemental block valve near another in the next
60 to 90 days."

The OPS representative who testified at the Safety Board’s public
hearing stated that the proper operation of check valves can be important to
the safe operation of pipelines; he also advised that the OPS historically
has considered that the regulations do not apply to the maintenance of check
valves. The OPS has not issued an interpretation to this effect and it has
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not provided to its enforcement personnel any guidance indicating that check
valves do riot have to comply with the maintenance requirements; however, the
OPS representative stated that this position reflected what OPS has been
doing from an enforcement policy. : : : -

The Calnev manager of operations further testified that, based on the
amount of oroduct eventually required to refill the line, at “he time of the
rupture, the check valve at MP 6.9 did not close, the valve at NP 14.9 "must
have come closed at some point,” and that check valve at Mp 18.2 “probably
has at minimum leaking seats." ' :

Block Valves.--Remotely operated block valves were installed on the
Calnev pipeline at MP 35.4 and MP 46.7. A manually operated block valve was
installed at MP 25.7. According .to the testimony of the incident commander
(the deputy fire chief) and Calnev’s manager of operations, the deputy fire
chief requested after the train derailment thet 2 blcck valve be installed
Just north of where the derailment occurred. Acccoding to Calnev’s manager
of operations, "With a block valve you have the ability for positive shut-
off. You can turn a crank and tighten it and possibly have a more certain
measure that your pipeline is shut off at that point. I think the chief
felt that given the difficulty we had in getting that check valve to seat
during our drain-down, that that might be a good idea given the population in
the area....We wer: basically in agreement with the chief that that would be
a good idea.” He further stated, "There is a fair amount of lead-time .in
ordering such an item and a fair amount of time to set up an installation
such as that one."  Subsequent to the pipeline rupture, a remotely operated
block valve was installed at MP 6.9.

Dispatch Center.--The pipeline system is controlled by dispatchers from
a dispatch center at the Colton Pump station. The system is equipped with a
monitoring system that scans selected system parameters, such as pipe
pressures and motor drive amperages, every 13 seconds, compares the data with
programmed acceptance values, and through visual and audible alarms, alerts
“the dispatcher-to changes to operating—conditions in the-system and abnormal
or unacceptable occurrences. The audible alarm indicatr:s that a change has
occurred; however, this does not necessarily indicat: that there is an
emergency or that any action is required on the part of the dispatcher other
than to acknowledge the alarm by pressing a key on his terminal keyboard.
The visual alarms are presented in the form of numerical values flashing on a
colored background. The background color varies depending on the measured
value for the particular operating parameter. - Background colors range from
shades of white and blue, representative of the range of Tow pressure
conditions, to yellow and red, representative of the range of high pressure
conditions. Normal ranges are presented on a green background.

. A computer printout of the monitoring system indicated that on the day
of the accident, the dispatcher on duty received both a low suction and a low
discharge pressure alarm on his computer terminal screen. The dispatcher dig
not detect the low discharge pressure alarm, and by cne stroke .o his
terminal keyboard, he silenced the audible alarm, caused the flashrug vord
“alarm" to disappear from his screen, and caused the flashing numerical
information regarding the low suction pressure and the low discharge pressure
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to return to a steady presentation; the background color does not change
until the operating condition changes. According to Calnev, subsequent to
the rupture, Calnev modified its automated control system to include a high
flow set point whereby if excessive flow is observed out «f the Colton pump
station (indicative of a potential leak or rupture), the system will
automatically shut down the Colton pump, and indicate the alarm condition.

: Emergency Response Manual.--On the day of the pipeline rupture, Calnev
did not have any procedures in its abnormal operation response plans (a

section of the company’s emergency response manual) that would advise the
dispatchers of the actions to take upon receiving both a low discharge

‘pressure and a low suction pressure alarm. Calnev’s manager of operations

stated, "We felt that it was adequately covered in the explanation section
for Tow suction pressure” which advises that the line pressure be checked in
the event of a Tow suction pressure alarm. He stated further that following
the pipeline rupture, Calnev revised its manual to include an explanation of
what to do in the event a low discharge pressure alarm is received,

Calnev’s emergency response manual -was last revised in January 1989.

. The manual contains a Tist, by milepost, of telephone numbers for fire and

police departments, and procedures for notifying Calnev personnel and other
agencies in the event of a spill or leak., The manual also contains maps of
the pipeline and directions to each mainline block valve, and procedures for
responding to a natural disaster and external incidents.

The procedures for a suspected leak require the pipeline to be shut
down, pressures to be stabilized, remotely operated valves to be ¢losed, and
pressures in specific sections of the pipeline system to be monitored. If a
leak is confirmed, the procedures outline specific actions to be taken to
Tocate the Jeak and to respond to the leak.

The procedures for a natural disaster and cxternal incident refer to the
potential adverse effects of train derailments._ The procedures indicate that
substantial portions of the pipeline system are built on *he railroad right-
of-way and that train derailments pose a serious threat to the pipeline
primarily by equipment being used to clear the wreckage and replace the
roadbed. The areas where the pipeline system is located near railroad tracks
are listed by milepost; the area of the train derailment of May 12, 1989, is
included in this section. In the event of a train derailment, the procedures
indicate that Calnev personnel are to be immediately dispatched to the scene
and assess the situation to determine if the pipeline could have been
damaged. Railroad personnel are to be contacted and advised of the lccation
of the pipeline. In the event of possible damage, the pipeline is to be shut
down, and upstream and downstream valves are to be closed. The procedures
also indicate that once the pipeline has been secured, the location of the
pipeline through the derailment area should be accurately marked. heavy
equipmeni should not be allowed to operate over the pipeline +° it is
considered hazardous to the pipeline, and Calnev personnel should be resent
on scene until all work is completed.
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Personnel Information

Operating Crew of Extra
duty for about 20 hours before reporting for duty at Bakersfield at 9:00 p.m.
on May 11. The engineer reported the following information: He <=pent hic
off-duty time sleeping, eating, watching television, and relaxing. He had
been eating ragular meals during the day preceding the accident, had been
receiving his usual amount of rest of about 10 hours, and was fully rested
“when he reported for duty on the evening of May 11. There had been o
recent changes in his lifestyle, he had not consumed any alr.ohzl during the
days preceding the accident, and he was not a user of illicit sudstances.

convictions. The National Driver Register (NDR) contained no information on
revocations or suspensions regarding the engineer’s driving privileges.

The head-end engineer had been employed by the SP far almost 15 years at
the time of the accident. He had heid +he positions of fuel pi] attendant,
laborer, and fireman before being promcted to the position of engineer on
November 28, 1986. (For additional information, see Engincer Training
Program. ) o

The head-end engineer had been qualified on the physical characteristics
of the territory by making one check ride from Tehachapi to Bakersfield (see
figure 1) with a supervisor in September 1988. He stated that he was
familiar with the descending grade in the accident area and had operated
trains over this trackage several times. He stated further that he had
previously operated trains with a trailing tonnage of 6,151 toss and with a
trailing tonnage of about 3,900 tuus. His testimony also indicated that he

had never operated a train that e believed the tonnage of which was

substantially more than the tonnage shown on_his train documents. He did
indicate, however, that this was the first unit (single commodity) freigh:
train he had operated through the Cajon Pass; all of his priar experience
‘through the Pass was operating mixed commodity freight trains. He added that
he believed this was tha first time he had transported trona. The head-uvnd
engireer stated that he hkad worked previously with the other head-ena
crewmembers, but had no knowledge of, nor had previously worked with, the
helper engineer, .

The conductor of Extra 7551 East had been off duty the 4 days Preceding
the accident. The conductor’s wife reported the following information about
the conductor: On Thursday, May 11, the conductor awoke around 8:30 a.m. and
remained at home during the day. He received his cajl for duty, as 2xpected,
and reported to the Bakersfieid yard at 9:00 p.m. that evening. He bad been
2ating regular meals and had been receiving his usual amount of rest during
the days preceding the accident. Her husband was *rested as usual® when he
reperted for duty the evening of May 11. She had noticed no changes in her
husband’s @ festvle. The conductor did not smoke cigarettes or drink
alcehol, o
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i The conductor held an active State of California driver’s permit.

According to the SCDMV, the conductor had no history of having received a
summons or conviction. The NDR contained no information on revocations or
suspensions regarding the conductor’s driving privileges.
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The conductor had been employed by the SP for 17 years at the time of
the accident. He had held the position of brakeman until April 18, 1975,
when he was promoted to the position of conductor. : '
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The head-end brakeman of Extra 7551 East had been off duty during the
48 hours preceding the accident. The brakeman’s wife reported the following
information about the brakeman: He spent the time during the days conducting
personal business and engaged in activities with his family. On Thursday,
May 11, he awoke about 9:30 a.m. having received about 10 1/2 hours of sleep,
and spent the day at home. He reported for duty at Bakersfield at 9:00 p.m.
that evening. He had been eating regular meals, had been receiving his
normal amount of rest, and "was not fatigued" when he departed home on the
evening of May 11. He did not smoke cigarettes, drink alcohol, .or use
illicit substances, and she had not noticed any recent changes in her :
husband’s lifestyle.
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£ The head-end brakeman had been employed with the SP for more than §
¥ 17 years at the time of the accident. He was promoted to the position of !
brakeman on November 27, 1971.

S The helper engineer had been off duty since 11:00 p.m., May 9, having
' completed at that time an approximate 10-hour tour of duty. He stated that
on May 10, he attended a union meeting in the morning and for the remainder
of the day engaged in personal activities. According to his testimony, on
Thursday, May 11, he awoke around 10:00 a.m., having received about 8 hours
of sleep. He spent the day performing personal business ard retired that
evening about 11:30 p.m., at which time he received a call from the crew
dispatcher for a 1:30 a.m. duty call. He reported to the West Colton yard
and then rode in a company van for the 1/2-hour trip to the Dike siding where
he was to relieve the on-duty helper engineer.

e e .

The.helper eﬁéinéer reported that there had been no recent changés in
his lifestyle, that he does not use i1licit substances, and that he had not
consumed any alcohol during the days preceding the accident.

g The helper engineer stated that he had eaten regular meals during the
& days preceding the accident and that he normally receives 6 to 8 hours of
P sleep daily. In his initial statements to Safety Board investigators, he
B ~stated that when he received the call for duty on the evening of May 11, he
had not received his proper rest and "was tired." He elaborated by stating
that he was .not tired when he first reported for duty but that he was not "in
tip top condition the whole trip." When questioned if he had. fallen asleep
during the trip, the helper engineer replied, "I don’t think so." The

but believed that he would receive the call for duty later in the night or
-early the following morning. ‘During the Safety Board’s public hearing, he
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testified that he was noi tired when he reported for duty and had no

difficulty remaining alert during the trip.

The he]pef engincer had been employed by the SP for more than 11 years
at the time of. the iccident. He had held the positions of hostier and
fireman before being promoted to the position of engineer on November §5,
1979, : '

The helper engineer stated that he normally operated tréins between West
Colton and Yuma. He was not gualified on the qhysical characteristics of the

therefore, operate as a road engineer in this area. He estimated that during
the past year he had served as a helper engineer about four times on trains
operating over the accident territory. Company records indicate that during
the month preceding the accident, the helper engineer had not worked with any
of the other crewmembers assigned to the accident train.

The helper brakeman received an emergency call for duty from the crew
dispatcher on the evening of May 11, to report for duty at 1:30 a&.m., May 12.
He staled that he had expected to be called for duty about 10:00 a.m. later
that morning. Prior to the emergency call, the brakeman had been off duty
since 9:00 p.m. on May 19. The helper brakeman reported the following
information about his activities. He had "a normal day" on May i1, had been
eating regularly (which for him was one meal in the evening) during the day
preceding the accident, had been receiving his usual amount of -rest, about
8 hours daily, and he was not fatigued when he reported for duty on the day
of the accident. He had consumed one beer at home on the evening of May
11.  His lifestyle had been altered as a result of his wife’s death 3 months
earlier. He did not indicate that he was not adjusting properly to this
loss.

The helper brakeman had been employed hy the SP for mere than 38 years
at the time of the accident, holding the position of brakeman since the time
he was hired. He estimated that he had been a crewmember on trains operating
over the accident area on about 10 occasions in the past and that he had
worked on many occasions with the helper engineer. T T

On-scene investigators attempted to locate the arips (personal bags)
belonging to all five crewmembers. It was.learngq that the helper crew had

Other Southern Pacific Personnel.--The train dispatcher -on duty at the
time of the accident normally worked a 5-day week. Prior to the cay of the
accident, the dispatcher had not worked since-May 6, due to illness. She
stated that she was feeling fine when she reported for duty on the Rorning of
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May 12. The dispatcher had been employed by the SP for almost 10 years and

nad held  positions as yard clerk and i.iterlocking operator before being
promoted to the position of dispatcher ... Novemier 19, 19883.

The assistant chief train dispatcher, wkj arranged the locomotive units
-for tie movement of Extra 7551 East, worked a regular shift of 10:30 p.m. to
6:30 a.m., 5 days a week. He had becn off <uty for 16 hours before reporting
for ‘duty on the evening of May 11. The assistant chief dispatcher was
employed by the SP in July of 1970. He held various positions iucluding
freight clerk, yard clerk, and train order operator unti) being promoted to
the position of train dispatcher in 1973. He was promoted to chief train
dispatcher in August 1973, resigned voluntarily from that position in
September 1977, and returned to the position of train dispatcher in
Los Angeles wuntil April 1983. At that time, he exercisec his seniority
options and returned to Bakersfield as a cre. dispatcher and worked in that
capacity until 1985, when he returned to the train dispatcher position. His
last examination on the operating rules was conducted in 1985.

Calnev Pipeline Dispatcher.--The dispatcher on duty at the time of the
pipeline rupture had been employed with the Calnev Pipe Line Company since
October 3, 1988. He was hired as a pipeline operator, which includes serving
as a relief dispatcher. He was performing the duties of relief dispatcher at
the time of the accident.

According to the dispatcher, the day of the pipeline rupture was tha
third day of his work week; he had finished his last shift at 3:00 p.m. the
preceding day. On the day of the rupture, he reported for work at 6:45 a.m.
He reported the following information: He had been receiving his usual
amount of rest and was properly rested when he reported for duty. He was not
taking any medication on the day of the pipeline rupture, had not consumed
alcohol the day before the rupture, and he does not "involve himself" with
illicit drugs.

The dispatcher had been employed previously with the Paramount Petroleum

Cerporation for 10 years, during which time he served as a pumper-pipeline

operator, a laboratory technician, "and a crude oil unit operator. ™
(Addftiona] personnel information is in Appendix B.)
Southern Pacific Training Programs

Engineer Training Program.--Trainees for the engineer training proaram
were selected from employee applications with preferential treatment given to
those applications submitted by United Transportation Union (UTU) members--
brakemen, switchmen, and hostlers--because of existing labor agreements
between the SP and the UTU. Those trainees selected initially entered a
4-week formal training projyram during which preliminary air brake,
mechanical, locomotive, and operating rules are covered both in the classroom
and in the field. The class size for the program normally consisted of 10
trainees. If the trainees successfully completed examinations midway and at
the end of the 4-week period, they then progressed to the next stage, which
consisted of making 60 road trips with a qualified engineer. A trainee was

-
3
E
e
3
-

o

.pl ] s i



S S L]

B T L TR RL R

v

not assigned to a specific- engineer during this time (labor agreements did
not provide for instructor engineers), and, thus, may have ridden with zany
different engineers in.the process of completing 60 road trips. Following
the completion of 60 road trips, the trainees were evaluated by the road
foreman of engines on the respective district over which they had been
working. If he determined that the trainees had reached a minimum level of
proficiency, they were then scheduled for the final 3-week phase of training
at the company’s training facility in Cerritos, California: 1 week consisted
of 40 hours of classroom instruction; the last 2 weeks consisted of 1/2 day
of classroom instruction and 1/2 day of simulator training. If the trainees

-successfully passed all three written examinations (one each on air brakes,

mechanical systems, and operating rules) and demonstrated train handling
skills as observed in the train simulator, they were then promoted to the
position of locomotive engineer and received a seniority date. An engineer
was not qualified for a given territory until the road foreman of engines for
the territory had ridder with the engineer for a period of time and had
determined that the engineer was knowledgeable of the territory and could
adequately handle trains over the territory. (According to the assistant
manager of training and development, the number of times a road foreman of
engines would ride with an engineer varied based on the level of skills of

the engineer.)

The SP also had in place a l-week and a 2-week continuing education
program during which time engineers returned to the Cerritos facility for
refresher training. The l-week program consisted primarily of reviewing
train handling skills (1/2 day in the classroom and 1/2 day in the simulator)
and was geared for engineers who worked in heavy-grade territory or
mountainous terrain. During the 2-week program, train handling skills were
reviewed, and the mechanical systems on the locomotive and the operating
rules book were alse reviewed. The engineers were not confronted with a
pass/fail situation upon completing the continuing education programs. The
superintendent of an engineer’s respective division received a report on the
engineer’s  performance both on the simulator and on the written
examinations. The superintendent could then use the information to determine
if the road foreman of engines should spend additional time with a particular
engineer, e - —— e

The head-end engineer of Extra 7551 East entered the engineer’s
training program on October 20, 1986. After successfully completing the
2-week classroom or “presimulator® training course, he attended the 3-week
training course held at the training center in Cerritos. After successfully
completing 1 week of classroom instruction and 2 weeks of simulator training
at the center, he was piromoted to the position of engineer on November 28,
1986. The engineer returned to the training center in January 1988 for the
1-week continuing education program to receive additional instruction on
heavy-grade operations. The engineer successfully completed both the
classioom portion and the simulator training portion of the program. .

The head-end engineer of Extra 7551 East testified that he had never
been trained on procedures concerning the reversing of engines, had never
received instruction concerning the effects of extended brake application on
the deterioration of brake shoes, had never received instruction regarding
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train handling while receiving helper engine assistance, and had never been
) placed in an emergency situation during simulator training. He further
z stated that he was not taught during training how to recover dynamic brakes
after an emergency application of the train brakes had been made.

E
3

The helper engineer entered the engineer’s training program on
K August 13, 1979. He successfully completed the final phase, 1 week of
g classroom instruction and 2 weeks of simulator training, before being

Ayt

prosoted to the position of engineer on Novesber 5, 1979. He returned to the

training center in Cerritos in July 1588 and successfully completed a 2-week

continuing education program. The helper engineer testified that during his
2 . training, the company rule that addressed reversing the engines was discussed
: in situations involving "light engines or just a couple of cars, low speeds."
: He further testified that during this simulator training, they operated
] trains with helper units. He stated, "...you are trained to take and just go
3 by what the road engineer requests. Normally, it is standard procedure just
: to go in full dynamics, unless he requests otherwise, and stay there in full
dynamics."
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] According to SP’s assistant manager for training of .engineers, reversing
the engines was not taught during any aspect of the training program "because ;
with the train in emergency, we do not allow the engineer to attempt to reset !
the PC switch before the train comes to a halt." His testimony also :
indicated that emergency situations incorporated into the simulator training

: - were predicated on.the premise that once the brakes are applied in emergency,
; the train will stop.- With respect to helper engine service, the assistant
3 manager for training stated, "The extent of our instruction to people as far
¥ as being helper engineers is push as hard as you can up the hill and hold
back as hard as you can going down the hill and if the road engineer asks you
to do something, do it."
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Dispatcher Training Program.--The SP was training its dispatchers at :
its training center in Cerritos. According to the training officer for ;
dispatchers, the existing pregram had been in place for about 1 1/2 years.
Candidates for the dispatcher position entered an 8-week training course that
incorporated the use of the same computeriZed dispatching equipment that the— —

_individual would use once assigned to an office. After passing the final
examination on the classroom portion of training, candidates were sent to a
dispatching office where they began their on-the-job training. There was no
set period of time that trainess were required to perform on-the-job
training. The chief train dispatcher determined when an individual was
qualified for a particular dispatcher’s position,
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The dispatcher, who had operational responsibility over the Mojave
Subdivision and was on duty at the time of the derailment, successfully
completed the B8-week dispatcher training program on August 19, 1988. She
then received on-the-job instruction from an experienced dispatcher for
3 months before being qualified to operate independently as a dispatcher.
The assistant chief dispatcher, who assigned the locomotive units for the
movement of Extra 7551 East, had not been through- the Cerritos dispatcher
training program; his training for the position of dispatcher was all on-the-
job training.
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Clerk Training Program.--The yard clerks who estimated the weight of
the cars at thr time the cars were released and the yard clerk who estimated
the weight of the trona on the shipper’s bill of lading had received no
formal instructions regarding their duties, according to their testimony.
A1l training had been on-the-job training with other clerks. According to
the director of system clerical operations, "It’s not always feasible to give
these people classroom training when, in fact, they may be trained in a
classroom for 2 weeks and then have somebody exercise their seniority
against them or they bid to another position...." He estimated that azbout
20 percent of the clerks were receiving ¢lassroom instruction and that SP
"hoped to raise that percentage to between 30 and 50 percent. According to
his testimony, it was standard procedure that any time a clerk estimated a
weight on the waybill, some notation on the waybill was needed to indicate
that the weight was estimated. He further testified that more and more
shippers were dealing directly with the billing office in Los Angeles rather
than dealing with yard clerks in the various outlying areas.

Calnev Pipeline Dispatcher Training Program

The primary function of a Calnev pipeline dispatcher was to operate and
monitor the pipeline through use of a computer-based operating system. This
computer system monitored the condition of the pipeline and incorporated
_several safety mechanisms that would automatically shut down the system in
the event of an emergency.

According to Calnev’s manager of operations, there were no written
criteria the company followed in selecting an individual for the position of
dispatcher. The employee turnover rate was low, and individuals filling the
positions of dispatcher normally came from within the company and were
knowledgeable of Calnev’s operations and procedures. :

A trainee received an overview of the Calnev pipeline system and was

then paired with the on-duty day shift dispatcher, who was responsible for
~the trainee’s on-the-job training. - -The duration of on-the-job training_ _..

.varied with the individual. According to the manager of operations, an
individual experienced in Calnev’s operations might only require 2 months of
on-the-job training before being allowed to dispatch while other individuals
who were not as knowledgeable might require up to 6 months of on-the-job
training.

The on-duty dispatcher provided updates on the trainee’s performance to
the terminal supervisor and the manager of operations. After a 6-month
period, a trainee received a written performance appraisal. After a trainee
had completed on-the-job training and had shown a competent working
knowledge of the system, the dispatcher was monitored while operating the
system alone. Performance was monitored continually by an event recording
system, which recorded every keystroke entered on the computer by the
dispatcher and all alarms received during the employee’s shift. The event
recorder printout was reviewed by company officers after an occurrence
involving unusual circumstances.
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To supplement on-the-job training, the trainee was exposed to several
on-going training programs. These programs included monthly wmeetings
concerning safety and operations, review and completion of the operator
training manual, and special training seminars. The operator training manual

‘was a uelf-paced, self-instructional two-volume document that covered a wide

variety of pipeline operational procedures. Trainees reviewed these manuals
wvhile on duty, 2 chapter at a time. When the individuals believed they had
adequately reviewed the chapter, they were examined on the material. A
company officer administered the exam and reviewed all incorrect_ responses
with the trainees. Trainees were to complete all chapters and associated
tests during their first year of exployment . _

The dispatcher on duty at the time of the rupture received his 6-month
performance appraisal on March 30, 1989, with the rating of “meets most
performance requirements." His instructor had described the dispatcher’'s
ability to learn material as “"slow” at that time but attributed this to the
dispatcher’s refinery rather than pipeline background. The instructor added
that as time passed, the dispatcher "quite easily" learned the proper
operating and dispatching procedures. : : '

Southern Pacific Management Oversight of Train Operations

The SP's road foreman of engines was responsible for the direct
supervision of engineers operating over his particular territory. The road
foreman of engines, whose territory was involved in the train derailment,
testified that he was responsible for 35 to 55 engineers, depending on the
number of helper units in service and the amount of train traffic. According
to his testimony, in addition to the required rules examinations, rules
compliance was measured through efficiency testing, train rides, review of
event recorders, and general observation.

The road foreman of engines for the territory involved in the train

'derqj]mqgg_testified that efficiency tests were conducted 7 or 8 days a month

and that 50 percent of that time would be devoted to checking speed
violations through use of radar. The other §0 percent was devoted to
efficiency testing of other operating rules. According to the road foreman,
there was no set policy on the number of efficiency tests to be made on grade

operations or through the use of radar. With respect to train rides, the

road foreman testified that he would ride with each engineer at least once or
twice a year or more if the engineer was experiencing problems. Again, there
was no written policy regarding the number of check rides that had to be
made. According to the road foreman, he reviewed 15 to 20 speed tapes a
aonth, some of which were reviewed with the engineer if the road foresan had
some concern about the engineer’s performance.

| The SP instituted a demerit system for rules_violatidns as one method

of disciplinary action. According to the road foreman, an employee could

accumulate up to 90 demerits before suspension or disciplinary action was
initialed. He stated further, however, that if an employee had accumulated
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P-89-6

Establish inspection, maintenance, and test requirements to
demonstrate and maintain the proper functioning of check valves
installed in pipeline systems.

On November 13,' 1989, RSPA responded to the Safety Board’s
recommendations stating: : .

An Alert Bulletin has been issued that alerts all hazardous liquid
pipeline operators to test in critical locations all check valves
for proper closure and recommends the replacement of any check

-~ valve that fails to close properly, Also, the advisory recommends
that valves located in noncritical areas be inspected for operation
at the first opportunity the valves can be bypassed or otherwise
taken out of operational service. (The full text of the alert
bulletin is contained in appendix L.)

We have initiated a study. to determine the feasibility of
establishing ‘inspection, maintenance, -and test requirements to
demonstrate and maintain the proper functioning of check valves
installed in pipeline systems. We plan to complete this study
within 9 months. . If the study supports a need for such a
regulation, we will initiate rulemaking.

Based on RSPA’s response to the Board’s recommendations, Safety
Recommendations P-89-5 and -6 have been classified as "Open--Acceptable
Alternate Action" and "Open--Acceptable Action," respectively.

Meteorological Information

At 7:30 a.m. on May 12, 1989, at the Norton Air Force Base, located
about 4 miles from the accident site, the sky was clear with a temperature of
57 degrees-F. Visibility- was- reported as 15-miles. similar -weather
conditions existed at the time of the pipeline rupture.

Hedical and Péthological Information

Train Derailment.--Two children, ages 7 and 9, suffered fatal injuries
when the train derailed and hopper cars struck their house at 2348 Duffy
Street (see figure 11). Postmortem examinations indicated that both children
died of suffocation and compressional asphyxia. .

The head-end engineer of Extra 7551 Fast sustained a 4-inch laceration
of the left upper arm, multiple rib fractures on the left side with
pneumothorax, and multiple abrasions and contusions. He was admitted to the
intensive care unit at St. Bernardine Hospital where he was treated and later
released.

The two crewmembers located in the last helper engine reported receiving
minor injuries. Immediate medical attention was not sought, and there are no
records to indicate injuries or treatment. :
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As an agent for OPS, when CSFM detects a violation of 49 CFR 195, it
advises OPS of the findings. Based on its review of the information provided
by CSFM, OPS determines if enforcement action is warranted, the type of
action warranted, and whether or not to pursue further action. According to
a representative from the CSFM, in this arrangement, CSFM serves to detect
noncompliance but has no regulatory authority in resolving any noncompliance
detected. Testimony from the division chief for pipeline safety operations
at CSFM indicated, however, that CSFM could request an operator to take
corrective action without first consulting OPS if an immediate risk to public
safety existed.

The San Bernardino deputy fire chief (incident commander) testifed that
although he had been contacted by a representative from the CSFM on the day
of the derailment, he was not made aware of the presence or activities of the
CSFM during the days following the train derailment. Testimony from the
division chief of pipeline safety operations indicated that representatives
from the CSFM were on site through May 16, were in contact with Calnev
personnel throughout this time concerning cleanup operations and inspection

of the pipeline, and relayed information concerning activities at the .

derailment site to the OPS’ regional office in Colorado. According to his
testimony, OPS did not instruct-CSFM to take any actions at the site, CSFM
representatives on site were satisfied with Calnev’s inspections, and based
on Calnev’s assessment of the integrity of the pipeline, CSFM did not request
Calnev to take any further action. He stated also that CSFM was ot aware of
any request by the deputy fire chief to fully expose and inspect the pipeline
in the derailment area. The division chief further testified that
representatives from CSFM routinely worked with pipeline personnel rather

than fire department personnel, but that CSFM had initiated a program

subsequent to the pipeline rupture to contact the fire departments within the
State of California to inform them of CSFM’s role in and responsibilities for
liquid pipelines.

Following the pipeline rupture, representatives from the CSFM and from
OPS were dispatched to the scene of the accident. The deputy fire chief

-stated that he was made aware of their-presence -and was routinely-updated on

their activities during the. days following the rupture. (The actions taken
by the OPS following the pipeline rupture have been previously discussed.)

On August 9, 1989, as a result of its pfeliminary investigation of the
pipeline rupture, the Safety Board issued the following two Safety
Recommendations to the Research and Special Programs Administration:

pP-89-5

Require pipeline operators that have "Al1-Clear Check Valves"
manufactured by the Wheatley Company installed in their pipeline
systems to test these valves for proper closure and require the
replacement of any that fail to close properiy.
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60 demerits, an assessment of the employee’s performance was made.

For each
month that no violations were inc.rred, two and one-half demerits were

removed from the employee’s record.

SP’s records indicated that in the 12 months prior to the train
derailment, the head-end engineer had successtully passed 68 of 70 efficiency
~tests conducted. His records indicated two instances of disciplinary action.
On March 31, 1986, he was cited for exceeding maximum authorized speed
(29 mph in a 25-mph zone) while serving as fireman during helper engine
service. He waived a forwal investigation and received 30 demerits. The
second instance involved his failure to properly connect locomotives on
February 13, 1988. Again, he waived a formal investigation and received 30
demerits.

SP’s records indicated that in the 12 months prior to the train
derailment, the helper engineer had successfully passed all 63 efficiency
tests conducted. His records indicated no instances of disciplinary action.

None of the crewmembers involved in the train derailment on May 12,
1989, were cited for disciplinary action. According to the general manager
for the Western Region, one reason for not taking any disciplinary action was
because of the false information provided to the traincrew. He testified,
"...it would not have seemed appropriate due to all the outside factors to
cite this crew....It would have been very difficult to establish the
complicity of the crew as far as the runaway train."

Industry Pipeline Standards and Federal Regqulations

When the construction of the Calnev pipeline began in 1969, there were
no Federal regulations in effect that addressed the operation, inspection,
and maintenance of 1liquid pipelines. Industry-recommended standards,
American Standards Association (ASA) Code B31.4 - “Liquid Petroleum
Transportation Piping System™ (as revised in 1966), addressed design,
construction, inspection, testing, operation, and maintenance considerations,
which “Tiquid petroleum operators were encouraged--to - follow. Selected
provisions of the code are contained in Appendix I.

Federal authority to regulate liquid pipeline carriers for safety
purposes has existed since March 4, 1921, and was vested originally in the
Interstate Commerce Commission (ICC). In 1967, this authority was
transferred to the FRA of the U.S. Department of Transportation (DOT), and
shortly thereafter, the first Federal safety regulations for liquid pipelines
were issued requiring only the reporting of accidents (49 CFR 180.28).

In August 1968, the Natural Gas Pipeline Safety Act of 1968 was enacted,
and the Office of Pipeline Safety (OPS) within the DOT was established to
develop safety standards for natural gas pipelines and to provide technical
advice to the FRA on matters relating to liquid pipelines. On. September 29,

1969, the FRA issued regulations for liquid pipelines, 49 CFR Part .195. (The

regulations did not apply to pipelines already constructed or under
construction.) Many of the provisions of the regulations were based on the
existing industry standards, including the 1966 edition of the ASA Code

|
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B31.4. Pertinent provisions of Part 195 are contained in Appendix J. Only a
few substuntive changes have been made to these particular provisions since
the regulations were issued in 1969.

ASA Code B31.8, "Gas Transmission and Distribution Piping Systems," is
the industry standard for the natural gas industry. Code B31.8, unlike Code

-B31.4, had established design standards based on the surrounding population.

In determining the population density, the number of buildings intended for
human occupancy within a 1/4-mile exposure distance on each side of a gas
pipelire route was to be considered. Initially, these standards applied only
to the original installation of pipelines, and wmodifications were not
required when the population adjacent to the pipeline increased. However,
the 1968 edition of Code B31.8 recommended that gas pipeline operators
continually survey their pipelines, and that for pipelines operating in
excess of 40 percent of the specified yield strength of the pipe, operators
confirm the adequacy of the design or reduce pressure in the pipeline when
prescribed population densities were exceeded. Additionally, Code B31.8 (as
revised in 1968) based the frequency of several tests required for acceptance
of newly installed pipeline, and of several inspections required of pipelinec
in operation, on the population densities adjacent to a pipeline.

The first Federal regulations for natural gas pipelines,
49 CFR Part 192, were published on August 19, 1970, and were primarily based
on the 1968 edition of Code B31.8. Pertinent provisions of Part 192,
specifically the population-based spacing requirements for valves on natural
gas transmission lines, are contained in Appendix K. :

- Oversight of Calnev’s Pipeline Operations

The Calnev pipeline involved in the train derailment and the subsequent
pipeline rupture 1is an interstate liquid pipeline, Federal regulations
addressing interstate pipelines, as contained in 49 CFR Part 195, are
currently administered by OPS within the Research and Special Programs
Administration (RSPA), a part of the DOT.3' The Office of the California
State Fire Marshal (CSFM) has authority for the regulation; -inspection, and
enforcement of intrastate pipelines. On January 1, 1987, the CSFM signed an

agreement with OPS that stipulates that the CSFM will act as an agent for OPS -

for inspecting and monitoring ‘nterstate pipelines within the State of
California to determine compliance with certain provisions of 49 CFR Part
195, Because constructicn of the Calnev pipeline began in 1969, the
provisions of 49 CFR 195 were not yet in effect; thus, the design, materials,
installation (including the location of valves), and initial testing
requirements do not apply to this pipeline. However, the provisions for
reporting accident and safety-related conditions and for the operation and
maintenance of the pipeline do apply. :

n On August 22, 1972, the U.S. ODepartment of Transportation Act was
amended to transfer the authority of the FRA to carry out the liquid pipeline
safety functions to the Secretary of Transportation. :

.
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A resident at: 2326 Duffy Street (see figure 11) sustained multiple
injuries, including a right compound fracture of the femur, a large
laceration of the right knee, and a compressed spinal fracture when several
hopper cars struck his house. This resident was trapped for about 15 hours
before being rescued and transported to a loca) hospital.

The conductor of Extra 7551 East, who was located in the lead engine
unit, 8278, and the brakeman who was located in the third engine unit, 7549,
suffered fatal injuries as a result of the derailment. Postmortem
examinations indicated that. both crewmembers died of multiple traumatic

injuries.

Pipeline Rupture.--Two residents, one of whom was in her house at 2327
Duffy Street and the other in her backyard at 2315 Duffy Street (see
figure 11), sustained fatal injuries as a result of the fira,

Three residents received serious injuries, second and third degree
burns, while escaping from their burning homes.  Sixteen other residents
reported minor-burns and shortness of breath from smoke inhalation. One
firefighter reported burning his foot while fighting the fire.

One person, who was not a 1local resident, received multiple rib
fractures in an automobile accident while attempting to make a U-turn to
avoid the fire resulting from the pipeline rupture. "Three other persons, who
also were not local residents, reported minor injuries, including lacerations
and contusions, while attempting to drive away from the fire.

Toxicological Information

In accordance with current FRA requirements, toxicological samples were
obtained from all five crewmembers of Extra 7551 East. These samples (blood
and urine specimens from the surviving crewmembers,32 and blood, urine, and
tissue specimens from—the .deceased crewmembers) were forwarded to and
examined by the Center for Human Toxicology (CHT) in Salt Lake City, Utah.
Additionally, in accordance with SP operating procedures, a second urine
specimen was collected from each of the surviving -crewmembers and forwarded
to an alternate contract laboratory facility, Roche Biomedical Laboratories,
Incorporated (RBL), for examination. The specimens examined by CHT and RBL
were negative for alcohol and other drugs. o

The train dispatcher on duty at the time of the train derailment was not
requested to submit to toxicological testing. Calnev’s pipeline dispatcher
on duty at the time of the pipeline rupture was not requested to submit to
toxicological testing. Calnev did not have a policy regarding postaccident
toxicological testing of employees. Calney employees, however, were required
to submit to drug testing before being hired. Testimony by Calnev’s manager

32 Samples from the head-end engineer, the helper engineer, and the
helper brakeman were collected, respectively, at 12:15 p.w., ©:45 a.m., and
10:18 a.m., on the day of the accident.

]
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of operations indicated that Calnev was aware that the company would be

required by Federal regulation to implement a drug testing program in the
near future.

Southern Pacific’s Physical Examination Policy

SP’s physical examination pelicy requires all employees to submit to a
physical examination when they are hired. With the exception of engineers.
there is no requirement that employees submit to further examinations after
that date. Engineers must undergo a physical examination at the time thay
are promoted to the position ¢f engineer. They are not required to submit to
another examination until they reach the age of 40, at which time they rust
then undergo a physical examination every 5 years until the age of 60. At
60, an engineer must then receive an annual physical examination. At age 65,
engineers are required tc undergo semiannual examinations. (Physical
examination dates of the SP employees are contained in Appendix B.)

Tests and Research

gveﬁt Recorders.--The multi-event recorders }écovefed from head-end
locomotive units 7549, 7551, and 8278 were sent to the Safty Board’'s
laboratory in Washington, D.C., for readout and evaluation.

The type of recorders installed on the SP locomotive units involved in
the accident were designed to record speeds up to 90 miles per hour (mph).
The three stripcharts generated from the event recorders indicated that the
train speed exceeded 90 mph. Because the physical limit of these stripcharts
was exceeded, the maxim n speed of the train could not be determined based on
the original recorded values. To determine the maximum speed attained,
additional stripcharts were generated using a  method that reduces the
recorded speed values to half their original values (appendix M}. Actual
values at any point on the stripchart are then obtained by doubling the

indicated speed.33 - The vesults indicate that the train probably reached a_

speed of 110 mph before derailing.

By reviewing the stripchart generated from the information recorded from
unit 7549, Safety Board investigators attempted to determine if the dynamic
braking on that unit was functioning. If the dynamic brakes on a Tocomotive
unit are functioning, whenever an engineer uses dynamic braking,
corresponding amperage activity should occur and be recorded on the
stripchart. A review of the stripchart indicated that unit 7549 went into
dynamic braking on 15 occasions during the previous 30 hours of operation;
however, the expected corresponding amperage activity was recorded on only 2
occasions. Both instances of recorded amperage activity occurred before
Extra 7551 East reached Hiland. The SP chief mechanical officer testified,

"...1 do not have [the] degree of confidence in the reconstructed tape that’

[the general road foreman] does because of the difficulty we’ve experienced
with the tape cartridges. It’s not uncommon to have them not record on a

33

Since the effect of the half-speed process on the other parameters is
unknown, the stripcharts should be used to determine train speed only.
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channel." The generai road foreman testified *hat based on hfs review of the
stripchart for unit 7549, "During th2 time that the train descended the hill
fro~ Highland, the dynanic brake did not wecik."

The «event vrecorde, printout indicated that servica braking
(air/mechanical brakes) occurred for more than 25 minutes - as the train
descended the hill from Hiland, According to information obtainad from a
brake shoe manufacturer, "Composition brake shoe binders start to decompose
at temperatures between 700 degrees F and 800 degrees F, provided this
elevated temperature is sustained. If comvosition breke shoe temperatures
are sustained for an extended period of time (20 minutes or greater) above
700 degrees F and decomposition takes place, the shoe wil) continue to
preduce high frictional values with small lTosses as the result of heat fade,"

Train _Dynamics_Analyzer Runs.--On August 15, 1989, six simulations of
the movement ¢f train Extra 7551 East down the 2.2 percent grade from Hiland
were conductea on a Freightmaster Train Dynamics Analyzer in Ffort Worth,
Texas. Operating parameters, inciuding air brake reductions and speeds, were
based on the informztion contained on the stripcharv made from the event
recorder data pack rewoved from SP 755] fuilowing the derailment. As stated
by SP’s general road foreman, who observed the simulations with Safety Board
investigators, "Test cne is the only test that we could run that would allow
us to go down the hill ir the same mannar that this train went down the Fi1
and make the air brake reductions as they were made cn the strip chart."
Test one was made with 12 axjes of dynamic braking on the head-end locomotive
units, 6 axles of dynamic oraking on the helper units, and with a trailing
tonnage of abcut 8,900 tons.  The brake shoe efficiency was purposely
degraded during the run with the level of degracation ard the location -f
degracation estimated as follows: ‘

Percert
Mile Post Lgcation Brake Shoe Efficiesncy
469 i5
- T T473.7 — = 60
474.7 5
475 50
480.7 -40

The general roac foreman of engines recounted the resulis of the simulatien,
“We maintainad the 39 miizs an hour with the reductions that was macde on the
strip chart and then as tie speed started Inzreasing on the strip chart, we
started bruke deterioration in _he simulations ard things deteriorated fr.m
that point an....the train obtained approximaiely 105 miles per hour."

Test four was conducted with 12 axles of dynamic braking on the head-end
of the train, 12 axles of dynamic braking on the re:w end. and 2 trailiag
tonnage of abcut 6,150 tons. These parameters represent the number of axles
-f dynamic braking and the tonnage that the head. and engineer "believed
existed for Extra 7551 East. The simulation revealed that the Lrain was
controlled and the speed maintained under 30 mph coming down the hili.

i
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The other four tests were stopped when the train could not be controlled
coming down the hill by using the parameters from the event recorders.

Instrumented_ Brake Shoe Tests.--On June 12, 13, and 14, 1989, SP
conducted brake shoe tests on SP cars equipped with empty/load devices and on
CRGW cars not equipped with the devices. The tests were conducted to
determine braking forces on cars similar to the cars that were in the
accident. By replacing the actual brake shoe with an. instrumented brake
shoe, accurate measurements of the forces applied to the wheel could be made..
According to the SP’s chief mechanical officer, the tests confirmed that the
SP cars had "...a braking ratio of 1...."

Train Vibration Study.--At the request of the Safety Board, the Test and
Engineering Center of Failure Analysis Associates, an engineering and
scientific consulting service, conducted tests at the accident site to
measure and record vibration and strain levels to determine if the passage of
trains induced vibration or strain in the buried pipeline. As stated in the
introduction to the report prepared by Failure Analysis Associates, "...an
instrumentation system was assembled to provide a measure of the vertical and
lateral acceleration at two locations and axial and hoop strains at two
locations on the pipe."” Data were acquired for a 24-hour period during which
time nine trains passed through the area. In addition, consist and engine
log- data were acquired from the SP for several of these trains. After
analyzing the data collected, Faiiure Analysis Associates concluded, "...it
does not appear that the passage of trains, at the speeds observed. imparts a
measurable strain or vibration in the pipeline.”

Soi] Inspection Report.--On May 25, the day of the pipeline rupture,
Calnev contracted with Converse Consultants, a geo-technical and
environmental consulting organization, to perform work in the area of the
pipeline rupture. As stated in its August 30, 1989, veport of findings
(appendix N), Converse Consultants’ investigation "...was performed to
evaluate the subsurface conditions in the vicinity of the pipeline rupture in
order to locate areas where the soils may have been disturbed by excavating
equipment. It is our understanding that excavating equipment may have been
utilized in the vicinity ¢f the pipe rupture during Calnev post derailrent

—- pipe inspection and/or during.clean-up of the derailment debris."__ A total _

' - of 14 tests were conducted; tests 1 through 4 (figure 16) were performed
within the area of the rupture, and tests 5 through 14 were conducted in an

“area ("control area") where Converse Consultants believed there had been no
excavation or disturbance of the soil. According to Converse Consultants’

report, tests of samples taken at Jlocations 1 through 4 indicated
"...disturbed or poorly compacted earth materials...and contained significant
quantities of the mineral trona." Tests of samples taken at locaions 5

through 14 indicated that the earth materials had not been recently
disturbed. The tests indicated no presence of the material trona at these
locations. A representative from Converse Consultants testified, "...my
interpretation and conclusion is, that the materials, backfill materials,

which prior to the derailment would have been just clean, natural soils

without the presence of trona, had become contaminated with trona by means of
excavation and replacement, probably as backfill or certainly as materials

that had been exposed to trona and mixed, by whatever means."
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Metallurgical Testing.--Two 14-inch outside diameter (OD) pipe sections,
one measuring 44 inches long and containing a rupture and one about 41 incnes
long, were taken to the Safety Board’s materials laboratory in Washington,
0.C., for examination. The two sections of pipe had been adjacent to each
other before they were cut apart. As received in the Board’s laboratory, the
pipe contained directional arrows and a marking along the top of the section
to indicate orientation of the pipe in the ground before removal. Arrows "N"
and "S" denoted the north and south directions, respectively (figure 17). A
longitudinal marking across the sections at the transverse cut signified the
top of the pipe and the matching rotational positions of the two sections
relative to each other. Yellow grid line markings had been made on the OD
surface around the rupture area. Subsequent notes supplied by Failure
Analysis Associates (the metallurgical consultants contracted by the SP to
examine the pipe) indicated that these markings denoted positions where
thickness measurements had been made on the pipe. Arrow "x" in figure 18
indicates a location where the wall thickness measured the thinnest at
about 0.249 inch, which was confirmed by micrometer measurements in the
Safety Board’s laboratory.  Wall thicknesses of 0.254 inch were also found
in the origin area of the fracture. The wall thickness away from' the
fracture measured about 0.312 inches.

The northern section of pipe contained a gaping rupture on the east side
~of the pipe (bracket "o" in figure 18). As shown in figure 19, the fracture
faces were gaped apart and the pipe was deformed outward.

- Examination of - the 0D surface of the pipe sections disclosed what
appeared to be mechanical damage in the form of depressions or scrapes
which, for the most part, were linear. The most severe damage was on the
northern section of pipe and in line with the origin of the rupture.
Unmarked arrows in figure 18 outline the damage, which was readily visible.
This damage produced a visible depression in the pipe OD surface with a
matching. bulge on the inside diameter (ID) surface. The maximum depth of the
depression was estimated to be about 0.18 inch from the original 0D shape.
The width of the damage was about 2 inches at its maximum point.

Arrows in Tigure 20 outline mechanical -damage to the OD surface on the..

southern section of pipe. This section contained two pronounced areas of

elongated damage, the centers of which were 2 to 3 inches apart. Neither of

these areas showed appreciable deating into the 00 surface.

Visual examination of the fracture surface of the rupture disclosed no
evidence of progressive cracking. All fracture features were typical of an
overstress separation. A pie-shaped section containing the origin area of
the rupture was excised from the pipe and further sectioned to a specimen
size suitable for examination with the aid of a scanning electron microscope
(SEM).  SEM examination disclosed dimple rupture features throughout the

fracture area that were typical of a ductile oversiress separation. There

was no evidence of crack arrest markings or oxidation areas that would
indicate a progressive separation. .
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Figure 17.--Overall view of the pipe sectons as submitted for examination.

Approximately 1/24 magnification.

Figure 18.--Higher magnification view of norther

n pipe-sectijon containing
the rupture (indicated by bracket 1, figure 17).




_Figure 19.--Looking north on north section of pipe showing bulge in the pipe
- at the rupture. Bracket locates gap in rupture.

= e ————————————{ S . 5481
e e e A L it Sl -

N ——————

N
£y . b
s &ﬁf“—:
. _-.“.F'f .;""IILF

N

Higher magnification view of the southern pipe section with

Figure 20.--
mechanical damage outlined by arrowheads.
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Mzny parallel microfissures were noted on .the outside diameter in the
origin area near the fracture plane.  Most of these microfissures were
extremely small and shallow and, for the most part, detectable only by higher
magnification. However, some microfissures were readily visible with the
unaided eye. SEM examination of the fractures within these larger
microfissures disclosed features also representative of apn overstress
separation.

To better characterize the mechanical damage to the 0D surface, several
metallographic sections were prepared that were oriented both transversely
and in line (along the length) with the linear depression. Arrows "B* and
"C™ in figure 18 indicate the general area where these sections were
prepared. The sections were etched and examined along the OD surface for
evidence of grain distortion. Except for sporadic highly isolated areas,
there was no evidence of grain distortion that would signify a direction of
deformation. A few very small areas were noted along the 0D surface that
were indicative of particles impacting the OD surface radially inward with a
slight sliding moveme.t. There was no evidence of grain distortion that
would indicate a massive movement of the material in the depression.

A section of pipe located south of the rupture and which contained two
‘areas of surface damage--one near the top centerline and one on the west
side--was <ent to the Southwest Research Institute for metallurgical
examination. The principal objectives of the examination were to inspect for
the presence of cracks and to identify the direction of surface deformation
" in the two damaged areas on the sample. A summary of the results follows:

1. No evidence of any surface cracking was observed on the
outside surface of either sample. ' '

2. No significant wall thinning had occurred in either of
the scraped areas. The minimum wal) thickness measured
at the point of most severe damage was 0.3]3 inch, while
the undamaged wall thickness was 0.317 inch,

— 3. _The pipe had been locally dented _inward approximately
0.1 inch at the damaged area near the top centerline
(southernmost damage area).

4. SEM and EDS analyses of the surfaces did not detect any
tool-to-pipe metal transfer.

5. Metallographic sectioning positively identified the
direction of surface deformation in both areas of damage.

a. Damage near top centerline

The direction of surface deformafion. was
established to be in a mainly southerly
direction.
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b. Damage near 270 degree position (west side)

The direction of damage was established to be
in a downward and southerly direction. This
direction is consistent with the nature of the
coating damage. _

ions.--On January 16, 1990, in
accordance with a test plan agreed to by all parties, Calnev conducted a
series of field tests to determine the amount of damage that three pieces of
excavating equipment could inflict on a i4-inch pipeline. These three pieces
of equipment that worked in the vicinity of the pipeline between May 12 and .
19, 1989, following the removal of the train cars and locomotives, were a
Case 580C rubber tire backhoe, a John Deere 690 track excavator, and a
Caterpillar 9888 front-end loader. :

Two 80-font lengths of pipeline that had been removed from the accident
site were filied with water and pressurized to 800 psig and buried without
anchors to about minimal burial conditions (one was buried to a 4-foot depth
and the other to a 1 1/2-foot depth) that might have been encountered in the
area of the train derailment during cleanup operations. The backhoe and the
excavator were owned and operated by the Arizona Pipeline Company, and the
front-end loader was owned and operated by Jimco Construction Equipment
Company, working on behalf of SP. In addition to Safety Board personnel,
representatives from Calnev, the Southern Pacific Transportation Company, the
California State Fire Marshal’'s office, IT Corporation, and the Office of
Pipeline Safety were present for these field tests. = -

The teeth on the 2-foot-wide bucket of the Case 580C backhoe penetrated
the pipeline coating but could not substantially dent the pipe wall in any of

~the tests. Running the teeth of the bucket along the top of the pipeline

resulted in shallow “"chatter® type scratches in the pipe wall. The bucket of
the backhoe, with teeth down, was pulled across the top of the pipeline -at
various angles; pulling the bucket across at an angle of 45 degrees resulted
in the greatest penetration to the pipeline coating and the pipe wall with

- all five teeth-ef the bucket. Dropping the bucket from a_6-foot height and a

2-foot height and hitting the pipeline with the back of the bucket did not
result in any dents to the pipe wall. Because the hydraulics of the
equipment slowed the bucket speed when dropped from the 6-foot height, the
damage to the coating was less than the damage that occurred when the bucket
was dropped from the 2-foot height. The teeth of the bucket did not
penetrate or dent the pipe wall when dropped onto the pipeline.

Running the teeth on the bucket of the John Deere 690B excavator along
the top of the pipeline resulted in chatter type marks in the pipe wall
similar to those made by the Case 580C backhoe. Scraping the side of the
pipeline with the side of the bucket resuited in damage to the pipeline
coating but no dents in the pipe. Two hits on the pipeline with the back of
a loaded bucket created a dent about 1/16-inch deep in the top of the pipe.

During the first test on the second piece of buried pipeline using the
Caterpillar 9888 front-end loader, the_operator dug into the soil covering
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the pipeline and then dragged the back of the bucket over ‘the top of the
pipeline. The operator stated that he did not feel the equipment hit the

pipeline, and there was no noise at ground level of the equipment striking

the pipeline. After the pipeline was uncovered by hand at this location,
observers saw that two marks physically disturbed the metal, about 2 feet
apart, on the top of the pipeline. Also, coating damage was observed. A
second attempt to drag the back of the bucket over the top of the pipeline
. resulted in distinctive marks, 18 inches apart, to the coating and the pipe

wall. During this second attempt, the operator felt the equipment hit the
pipeline, and the noise of the equipment striking the pipeline was clearly
heard at ground level. When the side of the bucket was forcefully scraped
along the side of the pipeline in a forward motion, damage to the pipe
coating was extensive. Where the coating damage ended, a tooth of the
bucket struck the lower quadrant of the pipeline creating a deep dent. This
action also caused the unanchored pipeline to move 4 inches in a
Tongitudinal direction. When the side of the bucket was scraped along the
side of the pipeline a second time over a 5-foot length of the pipeline, a
4-inch-wide area of coating was removed along the entire length. When the
back of the bucket of the front-end loader was dragged over the top of the
pipeline a third time, two marks, 5 inches apart, were observed along the top
quadrant of the pipeline. There was no visible denting of the pipe at these
locations. v

Other Information

Train_HMovements Following the Train Derailment and_Preceding th

Pipeline Rupture.--Between the time the SP opened its rail line for traffic
at 4:00 p.m. on May 16, 1989, and the time of the pipeline rupture on May 25,
1989, 34 trains and 1 light engine were operated eastbound, and 39 trains and
1 light engine were operated westbound.

Agreement Between the Southern Pacific and City of San_Bernardino
Following the Train Derajlment.--An agreement between the Southern Pacific
and the City of San Bernardino relative to the train derailment of May 12,
1989, was presented at the Safety Board’s public hearing in August 1989
(appendix 0). In addition to outlinirg the obligations of the raiTroad with

respect to the property destroyed or damaged as a result of the train

derailment, the agreement provided that Southern Pacific, rather than the

City, would be responsible for any reimbursement claims by Calnev. The
agreement further stated:

It is further hereby acknowledged and agreed by the parties that a
Cal-Neva* gas line runs adjacent to the location of the
derailment; that the health, safety and welfare of the persons in
the vicinity of the derailment requires that such line be fully
exposed to allow visual and other examination to the satisfaction
of the City Fire Department. As between City and Railroad,
Railroad shall bear all costs incurred thereby and for replacement

34 The safety Board verified at the Public hearing that the term BCal-
Neva® used in the agreement does refer to the Calney Pipeline Company.
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of the line. Railroad’s obligation to Cal-Neva shall be detcrmined
by the contract between Cal-Neva ard Railroad, if any.

This agreement'may be amended only in writing by and between the
parties hereto. :

The agreement was signed on May 17, 1989, by the general manager of SP’s
Western Region and the City Attorney for San Bernardiqo.

The deputy fire chief (incident commander), who stated that he had
expressed the desire to Calnev’s manager of operations during the immediate
days following the train derailment that the pipeline be fully exposed and
inspected, testified that he was not made aware of the provision of the
agreement until June 21, 1989. According to his testimony, it was his
understanding that he did not have the authority to require Calnev to expose
and inspect the pipeline and that only the State Fire Marshal’s Office
through the Office of Pipeline Safety had that authority. The deputy fire
chief stated that he did not make his desire known to the State Fire
Marshal’s Office. The deputy fire chief terminated his command of the
emergency response to the train derailment on May 15, 1989.

The general manager of SP’s Western Region testified that when he signed
the agreement, it was his belief that the inspection outlined in the
agreement had been performed. - Calnev’s manager of operations testified that
he was not aware of any agreement between the City and SP regarding the
exposure and inspection of the pipeline and that there had bsen no contract
between Calnev and SP. He testified also that. based on his understanding of
the right-of-way agreement between SP and Calnev, SP could have requested
Calnev to expose and inspect the pipeline. Testimony from the $P’s general
manager indicates that a request to fully expose and inspect the pipeline was
never made to Calnev.

Development of Land Adjacent to the SP Railroad and the Calnev
Pipeline.--The area affected by the May 12 derailment and the May 25
pipeline rupture was planned in 1955 for residential use, and the subdivision
plat was recorded with San Bernardino County on November 10, “1955C On
October 1, 1957, the subdivision was annexed by the City of San Bernarding
and incorporated within the city limits. In 1967, the SP constructed the
portion of its railroad where the train derailment occurred, and at that
time, no houses were located on Duffy Street.

By October 1967, houses had been constructed within the eastern portion
of the subdivision, but no houses were on either side of that portion of
Duffy Street that paralleled the proposed railroad. In 1969 and 1970, when
the Calnev pipeline was constructed along the eastern edge of the SP right-
of-way, no houses had yet been erected on that portion of Duffy Street that
paralleled the railroad; only a few houses had been built within - the
subdivision. According to recollactions of long-tarm residents, intensive
construction within the area occurred from 1970 to 1972.

The City of San Bernardino’s General Plan for land use is a policy
document that establishes goals, objectives, and policies for the future.
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The specific standards for a development are to be guided by this PMlan and
included in the zoning ordinances or development codes. The subject of land
use control because of its proximity to railroad mainline tracks or to high
pressure liquid or other pipelines is not specifically addressed.

Before these accidents, the City had developed a proposed revision to
its -Plan, subsequently conducted ‘public hearings on the proposal, and
approved a revised plan. A statement within the proposal advised that, in
part, this plan is a foundation policy document that defines the framework
for decisions by the City on the use of its land for the protection of
residents from natural and human-caused hazards. Neither the proposal nor

the newly adopted plan specifically addressed the use of land near mainline
railroads or high pressure pipelines.

Disaster Preparedness.--San Bernardino County, about 20,000 square miles
in size, is located in the southeastern portion of California. Within the

county are 20 incorporated cities with the heaviest concentration of

population in the west-central portion. The county’s popuiation is more than
1 million.

The County of San Bernardino, the district fire agencies, and the
municipal fire departments are signatories to the State of California’s
Master Mutual Aid Plan to combat emergency situations that may develop and
that are beyond the control of any one agency. 1In addition, many of the
agencies have developed local mutual aid and automatic aid agreements. To
maximize the resources within the County and to assist in the coordination of
such resources, a Mutual Aid System was developed that divides the County

into 10 zones. The SP train derailment occurred in what is designated in the
Mutual Aid Plan as Zone 2,

Zone 2, or the "East Valley" area is servéd by eight agencies in the
east end of the $an Bernardino Valley (figure 21). Resources of the agencies
in Zone 2 include: 83 fire response vehicles, 28 specialty units and squads,

and 6 pieces of specialized equipment. Within Zone 2 are 526 full-time
firefighters and 25 reserve firefighters. ~— ) Toes -

The San Bernardino County Communications Center located in Rialto
serves as the Zone 2 Emergency Communications Center. The Communications
Center is responsible for emergency dispatch functions for the San Bernardino
County Fire Agency-Central Valley District and the Rialto and Loma Linda Fire
Departments. Separate dispatch centers are maintained by the fire

departments of the City of San Bernardino and Norton Air Force Base, and by
the County Fire Warden. : :

Train Deraiiments over Pipelines.--The California State Fire Marshal’s
Office has maintained records on pipeline failures since it began regulating
hazardous 1iquid pipelines in 1984. On March 9, 1989, a butane car derailed
at the Tosco Refinery in Martinez, California, and struck and ruptured an
above-ground pipeline. No injuries, fire, or explosion resulted from the
accident. In another recorded incident at Montclair, California, on
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Decemver 19, 1988, an axle trom a "rail car truck"
the 20-inch-diameter'pipe]ine of the Southern Pacifi
pipeline ran parallel to the railroad tracks.

had made a small hole in
c Pipe Line Company; the

On June 27, 1989, a locomotive was bein
rail cars at a Union Pacific Railroad yard at Las Vegas, Nevada. About
8:30 a.m., Pacific daylight time, 34 rail cars were being.moved when the
leading 9 cars and the trailing 12 cars derailed with several rail cars

Pipeline inspection personnel from both  the Nevada Public Service .

Commission and the Office of Pipeline Safety responded to the Las Vegas

- accident to monitor the removal of rail cars, to require inspection of both
pipelines to determine if the pipelines had been damaged, and to determine if
they were safe to return to service. Tha Office of Pipeline Safety required
Calnev to fully uncover and visually inspect the pipelines for possible
damage and then required Calnev to hydrostati;a]]y test the pipelines through
the area of the derailment. The Office of Pipeline Safety advised the Safety
Board that it had established as a policy that pipelines potentially damaged
by a derailment would be’ both visually examined and subjected to a
hydrostatic test before they could be returned to service, if OPS believes
there is potential for harm to 1ife or property. : :

The Safety Board requested that the Santa Fe Pacific Pipelines Company
(formerly the Southern Pacific Pipelines Company)35 provide records of any
derailments over pipelines and their results, Santa Fe advised that
55 percent of its 3,300-mile pipeline system ‘was installed along railroad
rights-of-way and that between 1966 and 1989, 121 train derailments had
occurred over its pipeline. The Santa Fe has never experienced an

~2a5 a result of a train derailment where the pipe was-buried 3 feet
below ground. However, it did experience damage to its pipeline during the
derailment clearing operations for the Mcntclajr accident.

On June 20, 1989, the California Senate Committee on Toxics and Pubilic
Safety Management and the California Assembly Select Committee on Hazardous
Materials and Pipeline Safety held a joint public hearing -on the
San Bernardino accidents. As a result of that hearing, Assembly Bif1 No. 385
was passed and signed into law. The bill calls for the California State Fire
Marshal to conduct and Prépare a risk assessment study addressing hazardouys

liquid pipelines within 500 feet of a railroad track, The study is to te
completed by January 1, 1991.

35 A5 a result of mergers subsequent tg the

accident, Southern Pacific Pipelines became the Santa

Montclair, California,
Fe Pacific Pipelines.
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ANALYSIS
Ger.eral

When the Calnev 14-inch liquid petroleum pipeline ruptured on May 25,
1989, in the immediate area where a Southern Pacific freight train had
derailed 13 days earlier, the Safety uoard’s investigation developed a
bifold focus: (1) to determine the factors that led to the train derailment
on May 12, 1989; and (2) to determine the factors that led to the pipeline
rupture, including the effect, if any, that the train derailment and the
postderailment wreckage clearance and pipeline inspection activities had in
causing the pipeline to rupture. To facilitate a discussion of the accident
investigation, -this report will address first those issues that relate
exclusively to the train derailment; second, those issues pertinent to the
time period between the train derailment and the pipeline rupture; third,
those - issues that relate exclusively to the pipeline rupture; and fourth,
those issues germane to both the train derailment and the pipeline rupture,
such as emergency response. :

No anomalies or deficiencies in the track structure, track ceometry, or
signals were noted that would have contributed to the train derailment. The
crewmembers of Extra 7551 East were qualified by the Southern Pacific for
their respective positions. = The Calnev pipeline dispatcher on duty at the
time of the pipeline rupture had successfully completed the trairing program
established by the company. Weather was not considered a factor in either
the train derailment or the pipeline rupture.

The Train Derailment

The investigzticn of the train derailment on May 12, 1989, ravealed that
when Extra 7551 East crested the hill at Hiland to descend the 2.2-percent
grade, the head-end engineer believed he had a trailing tonnage of 6,150 tons
and 69 tons per operative brake, based on the tonnage profile that had been
given-to him at the Mojave yard office, and 24 axles (four 6-axle units) of
dynamic brakes, based on his assumpiion that two of the head-end locomotive
units and the two helper locomotive units had functioning dynamic brakes.
Based cn this information, the operating rules required that the engineer
crest the hill at 5 mph under the maximum speed allowed, 30 mph, and not
exceed the maximum speed during the descert. The general road foreman
testified, and the resuits of the train dynamics analyzer tests corroborated,
that the engineer should have been able to easily control the train and
maintain a speed of 30 mph down the grade with 24 axles of dynamic brakes and
a trailing tonnage of 6,150 tons. . The Safety Board’'s investigation,
therefore, examined (1) the accuracy of the information--particularly the
number of axles of functioning dynamic brakes and the trailing tonnage--on
which the engineer based his operation of the train, and (2) whether or not
the engineer’s acceptance or this information as being accurate was
reasonable. The investigation then attempted to determine whai action, if
any, the engineer could have taken to control the train down the 2.2-percent
grade or to prevent the train from derailing given the information that was
provided to him.
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Axles of Lynamic Brakes.--The Satety Board examined the avsijable
evidence to determine the actual condition of the dynznic trakes on all six
units.  The head-end engireer and the helper engineer were rizing in the
first unit of the hzad-end consist, SP 8278, and the last cxit of the helper
consist, SP 7443, respectiveiy, their testimeny iadicates tiat the dynamic
brakes on these iwo units were functicning. Alsd, a readeyt of the evep:
- recorager data frew unit SP 8278 verifies that tre dynanic brakes sn netl unit
were functicring. Although uait SP 7443 was 1ot equipped witn an event
recorder, the Safety Board believes that +he testimony of *ne helner . v3ipeer
is sufficient to conclude that the dynamic . brakes ¢n that unit wers al1sp
functioning. The second un.t in the head-end Ceisist, SP 7551, w:s cead-in-
consist, and the first unit in the helper consist, Sp 8317, whiis oparating
in power, had jts dynamic brakes cut out and tagged. Sased on the physicad
evidence and the testimony of the two engineers  ihe Safety Boar- cancludes
that the dvnamic brakes on uirits SP 8278 and SP 7443 were functioning whereas
the dynamic brakes cn units Sp 7551 and SP 8317 werc not functioning whan the
train began descending the 2.2-percent grade. 5

The . Safety Board received conflicting informaticn regarding the
condition of the dynamic brakes onn the remaining two Lnits, P 7870 ang

SP 9340. The head-end brakeman was riding n the third unit, SP 7549 of the

head-end consist, According to the head-end eryireer, he askad ‘re hear-ang
brakeman about the condition of the aynamic - brakes on that unit, and the
head-end brakeman replied, "“its revving." According to the SP’s chief
mechanical officer, aven though a unijt "revs" <p dyramic, one cannot be
certain that the dyramic brakes an the unit are actually functioning Aithout
checiiing the ammeter reading in tke cab of the Tocomotive in question. The
inquiry by the hezd-end engineer shoyid pPzave prompted a conscientiour
brakeman to report any malfunction of i{he dynaric brakes. The lack of any
furtrer comment by the head-end brakoeman Suygests 1TKat either he was not
attentive or that the dynamic brakes were functicning, ~lthough there is no
evidence to suggest that the head-end brakeman was inatientive, the “afety
Board could not rule out that possibility. _ ny engiree.’s failyre refort of

May 4,719¢9, 3 days hafore the devrailment, tn'icated 3 dynamic b. .ke failyre.

.on SP 7549 because of a stuck motor-braking switch. Aithough this ¢a#:ct was
corrected, tha chief mechanical officer testified tha: this type o7 jefect
could easily recyr. Therefare, the POSSibility =x1sts that the motor-brzking
switch became stuck after the head-er< brakeman odserved that the brakes were
"revving.” Data from :he event record r of SP 7549 1ndicate” no amperzge 1in
dynamic braking as the train descended the hil). The gen2:al road “ereman
testificd that, based on this infermation, he belieye that - the dynamie
brakes on unit SP 7549 wer2 not functioning when the train descerded the
hill. The chief mechanics] officer testified, however, ihiat because -f past
experience withk the cartridges from the event recorders not recording
accurately, the lack of a recording was not sufficient evidence to conciude
that the dynamic brakes were not Tunctioning.

According to the pead-end engineer, the dynamic brakes on unit SP 334
were “intermiiient" when ne operated the unit from Fleta te Mojare berora the
Toromotives were repositioned for the eastbound trip thrc:sh the cajin Pass;
that is "it would load and then the dynamics would drop ouz." Basid on &
review of worksheats provided by SP, extensive dynamic brake .vork had been




performed on unit SP 9340 between April 27 and April 29, 1989. During this
time, several dynamic braking grids and a grid blower were replaced to
correct a previously reported dynamic brake defect. According to the chief
mechanical officer, based on this extensive wurk, the unit should have had
functtoning dynamic brakes during the descent from Hiland.

The results of the train dynamics analyzer tests indicated that in order
to replicate the accident sequence, including brake pipe reductions and
speed, a train with a trailing tonnage of 8,900 tons would have required the
equivalent of three locomotive units with functioning dynamic brakes.
Although the Safety Board concludes that when Extra 7551 East began fits
descent from Hiland, only three of the six locomotive units had functioning
dynamic brakes, the Board could not determine, based on the available

evidence, whether this total of three units involved tke full dynamics of

either SP 7549 or SP 9340, or a combination of the two.

-.After the operating crew of Extra 7551 East picked up their three-unit
locomotive consist at the Mojave yard, they determined that one of the
locomotive. units was not operating. During the movement of the four-unit
locomotive consist to pick up the 69 loaded cars of trona, the head-end
engineer became aware that the dynamic brakes on one of the locomotive units
were functioning only intermittently. . When the two-unit locomotive helper
consist coupled onto the rear of Extra 7551 East at Oban, the dynamic brakes
on only one unit (SP 7443) were functioning. The helper engineer testified
that he did not inform either the dispatcher or the head-end engineer because
the dynamic brakes on the other unit (SP 8317) were not functicning when he
took control of the consist and thus he believed the information had been
relayed to the dispatcher by the engineer whom he relieved.

when Extra 7551 East departed Oban, the head-end engineer asked the
helpér engineer if he had "...all of your dynamics.® When the helper
engineer responded, "Yeah, I'm in full," the head-end engineer believed that
both helper locomotive units had functioning dynamic brakes. Therefore, the
head-end engineer believed that he had at least four units with fully
functional dynamic brakes. Although the Safety Board is concerned about the
Jack of communication among the assistant chief dispatcher, the helper
engineer, and the head-end engineer regarding the condition of the dynamic
brakes on the six locomotive units, the head-end engineer’s belief that he
had four units with functioning dynamic brakes was reasonable, under the
circumstances.

Trajling Tonnage.--The Lake Minerals Corporation had shipped an average
of only 88 tons per rail car when it had intended to ship 100 tons per car on
the one previous occasion that it had shipped trona by rail. To avoid a
repeat of that situation and alse to avoid having excess material at the
destination, Lake Minerals requested that the loading contractor at Rosamond
install a sensing device on the front-end loader to measure the amount of
material that was being loaded into the hopper cars. According to the
superintendent of Lake Minerals, the accuracy oF the sensing device had been
tected and he was confident that each of the 69 hopper cars contained

_approximately. 100 tons of trona. Therefore, the Safety Board concludes that

the 69 hopper cars loaded at Rosamond each contained approximately 100 tons
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of trona for a total lading weight of about 6,900 tons. Given the total
1ight weight of the 69 cars was 2,130 tons, the Safety Board concludes that
the total trailing tonnage of the train was about 9,000 tons. -

At the time the cars were loaded and moved to the siding at Fleta, SP
procedures required that yard clerks release Lake Minerals Corporation from
the per diem charge for empty cars by accessing SP’'s computer system and
entering information into the car file of the computer system, including the
estimated tonnage of the car lading. The yard clerks estimated what they
thought to have been the weight of the material in the car, believing that
the estimated weight they entered would be overridden by the proper weight
when the shipper’s bill of lading was later received at the billing office in
los Angeles, and the computer system’s car file updated with that
information. The yard clerks had routinely estimated the weights of cars
that were being released and had no reason to believe in this instance that
the estimated weights would not be replaced with the -actual weight as
provided by the shipper. The yard clerks’ actions, while ultimately a factor
in the information provided to the traincrew concerning the weight of their
train, were consistent with accepted SP practices for releasing cars.
Although one yard clerk testified that it was necessary to estimate as
closely as possible the actual weight of the material, he could not provide 2
reason why. Because all cars were loaded with about the same amount of
materiai, the estimated weights of 50 tons each for 32 cars, 75 tons each
for 15 cars, and 60 tons each for 22 cars suggest, however, that there was no
- consistent method for estimating the actual weight of material at the time
cars were being released. The Safety Board concludes that the established
practice of estimating weights at the time the cars were released, coupled
with the belief that these weights would be changed at a later time, created
a potentially hazardous situation in which yard clerks were merely satisfying
a requirement of the SP computer system in order to obtain a release of the
affected cars.

The bill of lading submitted by the superintendent of Lakes Minerals
Corporation to a shipping clerk at SP's yard office at Mojave did not
indicate the weights of the cars. The document was reviewed and signed by
both the shipping clerk and the superintendent, but testimony indicates there
was no discussion regarding the lack of weight information. According to the
shipping clerk, he realized, after the superintendent had left the office,
that the billing office in Los Angeles would require a weight to be listed on
the document. After an unsuccessful attempt to contact Lake HMinerals
Corporation about the weights of the cars, he estimated the weight of each
car to be 60 tons and wrote the figure of 120,000 pounds per car on the bill
of lading. Contrary to company procedures, however, he did not indicate on
the bill of lading that the weight listed was an estimated weight. The
clerk’s actions, particularly because he had never before received a bill of
lading without the weights provided, again indicate an unsafe practice in
preparing train documents. _

The investigation revealed that the tonnage profile document generated
by SP’s computer system and given to traincrews was based, in part, on
 information contained in the car file of thé system. Because of the design

of the computer system, when the billing cleqk received the shipper’s bill of

e L e e

C e e bk e




89
lading without an indication that the weights Tisted were estimated weights,

the billing clerk %«d the option of entering the bill of lading information -

into the cosputer system by listing either the total shipment weight in the
waybill file of the system or by listing the individual weight of each car
in the car file of the system. Because the billing clerk chose to list the
total shipment weight into the waybill file, the weights estisated and
previously entered into the car file of the computer system by the yard
clerks when the hepper cars were released were not overridden; these weights

remained in the car file. The Safety Board, therefore, concludes that the -

tonnage profile document later generated and given to the operating crew of
Extra 755) East at the yard office in Mojave contained the incorrect trailing
tonnage of 6,150 tons based on the weights estimated by the yard clerks at
the tise the cars were released. rather than the correct trailing tonnage of
9,000 tons (the weight of the trona and the light weight of the cars).

Had the billing clerk elected the other method to enter the bill of

lading information into the computer system, the shipping clerk’s estimited .

weights of each car would have overridden the weights previously estimated by
the yard clerks and entered intc the car file. Consequently, the tomnage
profile given to the operating crew would still have indicated that the
trailing tonnage was less than it actually was by about 2,760 tons (40 toes
sultiplied by 69 cars). Had the shipping clerk indicated that the weights
listed on the bill of Yading were estimated weights, the billing clerk would
have had to verify the true weight of the lading before entering the
information into the computer. Therefore. the shipping clerk’s failure to
indicate that the weights listed on the bill of lading were estimated weights
contributed to the accident. The billing clerk’s decision to enter the total
shipment weight rather than the individual weight of each car was influenced
by the manner in which the weight information was provided and, therefore,
not considered -a—factor in-this. accident. Nevertheless, the Safety-Board is
concerned about the procedures for entering bill of lading inforwation and
addresses this issue in more detail later in the report.

The investigation determired that the 38 SP cars in the train coesist
were equipped with empty-load devices. According to timetable imstructions
in effect at the time of the accident, loaded cars with these devices were to
be considered the equivalent ¢f 1 1/2 cars in determining tons per operative
brake (i.e., 50 percent additional braking capability per car). At the time
of the train derailment, this information was programmed into the computer

system, which automatically calculated the tons per operative brake. This

information was listed on the tonnage profile given to the crew of txtra 7551
East--69 tons per operative brake, based on a trailing tonnage of 6,150 tons.

The results of the brake tests performed on SP cars equipped with empty-
Joad devices in June 1989 indicated that the tested cars had a norml braking
capability of 1, rather than the 1 1/2 capabiiity. The Safety Board
concludes, thzrefore, that the tonnage profile given to the head-end crew of
Extra 7551 East contained inaccurate information regarding the tons per
operative brake. Based on the listed trailing tonnage of 6,150 tons, the
tons per operative brake should have been listed as 88. Further, had the
tonnage profile correctly listed the trailing tonnage as 9,000 tomrs, the tons
per operative brake would have been listed as 130. |However, even if a
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braking capability of 1, rather than the 1 1/2, had been used to calculate
the tons per operative brake, with a trailing tonnage of 6,150 tons ana 24
axles of dynamic brakes (which is what the engineer believed he had), the
operating rules would still have permitted Extra 7551 East to be operaied
down the grade.

The head-end engineer testified that he had never on any previcus -

occasion questioned the paperwork given to him, including the tonnage
profile. He had no reason to believe on this occasion that the tonnage

profile contained inaccurate inforsation. Although he had never operated a -

unit train of this material before, he had operated many trains down the
grade and had operated trains with trailing tonnages of about 6,000 tons and
about 9,000 tons. The Safety Board concludes that the head-end engineer’s
acceptance of the information contained on the tonnage profile as being
accurate when he received the document was reasonable.

Extra 7551 East had an actual trailing tonnage of about 9,000 tons, 69
cars calculated with a braking equivalence of 1, and 18 axles (three
locomotive units) of dynamic braking. Consequently, the train would have had
120 tons per operative brake (TPOB) and 500 tons per axle of dynamic brike.
Based on Rule 33 of the company’s operating rules, Extra 7551 East would not
have been permitted to be operated down the 2.2-percent grade. (See
figure 15, arrow 1.) - :

In susmary, the Safety Board concludes that deficiencies in SP’'s
operating procedures in estimating the weights of cars at the time they were
released combined with the method for entering bill of lading information
fnto the computer resulted in inaccurate information being provided to the
head-end engineer of Extra 7551 East concerning the trailing tonnage of his
train. These procedures were directly causal to the engineer’'s decision to
operate the train down the 2.2-percent grade and, consequently, causal to
_the train derailment.

Operation of Extra 7551 East Down the 2.2 Percent Grade.--Based on the
tonnage profile document provided to the engineer and the number of axles of
dynamic brakes that the engineer believed he had, timetable imstructions
tndicated that Extra 7551 East could descend the 2.2-percent grade at a speed
not exceeding 30 mph. According to the event recorder data, Extra 755] East
crested the hill at 27 mph. As the speed of the train increased, the head-
end engineer gradually increased the brake pipe reduction and eventually
~ exceeded one half (13 'bs) the normal full service train brake available
" (26 1bs) at WP 467 to hold the speed at 30 .mph. The operating rule in effect
at the time stated that "the amount of brake (train) retarding force used to
balance the grade norwaily should not exceed one half (50 percent) of the
normal full service train brake available....” The results of the train
dynamics analyzer tests indicate that the train would have stopped had the
engineer attempted to stop it at the point he exceeded the 13-1b reduction,
which occurred while the train was still negotiating curves at the top of the
hill. The engineer also testified he believed he could have stopped the
train at that point. The engineer, however, had been able to hold the speed
of the train at 30 sph by increasing the brake pipe reduction and, therefore,

probably had no reason to believe he would not be able to control the train.
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beyond that point. (Mot until he increased the brake pipe reduction to
M0 1bs did he begin to become concerned about controlling the train.)
Furthermore, testimony by the head-end engineer, the helper engineer, the
general road foreman, and the road foreman of engines indicated that the
operating rule was considered a recommended guideline or option and not
mandatory. Testimony also inlicates that engineers apparently had routimely
exceeded the 13-1b reduction and were able to control trains down the grade.
The Safety Board notes that after the train derailment SP revised the
operating rule to provide wore explicit directien to operating crews. The
Safety Board agrees that more explicit direction was needed and concludes
that the operating rule in effect at the time of the triin derailment
provided inadequate guidance to the head-end engineer on the allowable speed
and brake pipe reduction down the 2.2-percent grade and this was, therefore,
a contributing factor to the deraiiment.

The head-end engireer testivied that after the helper engineer placed
the train brakes in emergency, which in essence nullified a1 dynamic braking
capability, he believed there were no further options available to hia te
stop or control the train. The Safety Board investigated what options, if
any, were availabie to the head-end engineer at that point.

One possible option, according to the rules, was for the head-end
engineer to reverse the engines. The Safety Board’s investigation, however,
revealed that although the SP air brake and train handling rules addressed
the procedure to reverse the engines, the head-end engineer had never
received any training on the procedure. Furthermore, the assistant manager
for training of engineers testified tnat this procedure was not taught
because engineers are not allowed to reset the PC switch [an action that
would be required before the engines could be reversed] before the train
comes to a halt. He also testified that emergency situations incorporated
into the simulator training-prograa—are predicated on the premise that once
the brakes are applied in emergency, the train will stop. The Safety Board
notes and is concerned with this apparent conflict between what is addressed
in the rules and what is addressed in the training program. However, the
Board believes that certain questions nced to be answered before any raiiroad
advocates, through train handling rules or in training programs, that engines
be reversed in the event of an emergency situation (particularly at high
speeds). For example, the resu.is of reversing the engines at high speeds in
terms of the destruction to the locomotive operating compartment and when
hazardous materials are entrained are factors that should be considered. In
view of the foregoing concerns, the Safety Board could not determine if
reversing the engines would have been an option for the head-end engineer of
Extra 7551 East when he reaiized thax the train was not slowing sufficiently
in response to brake pipe redu.tic s

Another possible option for the head-end engineer would have been to
recover dynamic braking capability after the emergency application of the
train brakes. Given that the procedure takes about 1 1/2 minutes, the head-
end engineer would have had sufficient time to accomplish this procedure
during the more than 5 minutes that elapsed from the time the brakes were
placed in emergency until the train derailed. The Safety Board’'s
investigation revealed again, however, that the head-end engineer had never
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receivec any training on the procedure to recover dynamic braking. The
Safety Board recognizes that the effectiveness of dynamic brakss above 40 mph
is substantially degraded. Furthermore, using the formula to determine the
amount of retardation of dynamic brakes at various speeds, the Safety Board
calculated, based on the weight of the train/force of gravity a- . the rate of
acceleration, that the retarding force from the dynamic brakes would have
been minimal and would have had little, if any, effect on the speed of the
train as it entered the accident curve. Therefore, the Safety Board
concludes that while the engineer had sufficient time to recover the dynamic
brakes, had he done so, the accident would still have occurred.

- The Safety Board considered the possibility that the head-end engineer
could have used retaining valves to operate iExtra 7551 East down the
2.2-percent grade. The timetable instructions indicate, however, that for
trains being operated with operative dynamic brakes down the grade between
Hiland and West Colton, use of retainers is not required if tons per axle of

dynanic brake do not exceed 375 per standard range or 450 per extended range.

Based on the information contained on the tonnage profile document given to

_ the head-end engineer and based on the number of axles of dynamic brakes that

the head-end engineer thought he had, the tons per axle of dynamic brake

‘would have been about 256 (6,150 tons divided by 24 axles)--far less than as
outlined in the timetable instructions. The Safety Board concludes,

therefore, that the head-end engineer would have had no reasen to consider
using retainers before he began descending the grade.

In summary, the Safety Board believes that the head-end engineer would
have been able to stop the train only if he had gone to a full service brake
application at the time he exceeded the 13-1b brake pipe reduction while the
train was negotiating curves at the top of the grade. At that time, however,
the head-end engineer probably hao no indication that he would not be able to
control the speed of the train. The Safety Board further believes that after
the engineer reached MP 469 and had used 2] 1bs of his air brake pressure,
there was no possibility of stopping the train.

- .--The initial three stripcharts generated from the
event recorders installed on three of the lead locomotive units indicated
that the train speed exceeded 90 mph--the physical limit of the stripcharts.
Additional stripcharts were gencrated; they indicated the maximum speed was
at least 100 mph. These results are consistent with the testimony of the
head-end engineer who believed that the train reached 100 mph. The Safety
Board, therefore, concludes that Extra 7551 East was traveling at least
100 mph when it derailed.

Ccwmunication

“The Safety Board’s investigation revealed serious shortcomings in the
exchange of pertineat information among the head-end engineer, the helper
engineer, and the assistant chief dispatcher. In reviewing the communication
that took place, the Safety Board attempted to determine what information, or
lack thereof, was critical to the operation of Extra 7551 East down the

2.2-percent grade. ‘
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When the helper units covcled onto the rear of Extra 7351 East at Oban,
the helper enginecer knew that one of -the helper units did nrot have
functioning dynamic brakes and did not krow the condition of the o,namic
brakes on the lead locomotive units. The helper engineer stated that he did
not inform the dispatcher about the lack of functioning dynamic brakes
because the brakes on that unit were not functioning when he took control of
the helper units; he believed that the engineer whom he had relieved would
have inforwed the dispatcher who, in turn, would have informed the head-end
engineer. The head-end engineer testified that had he been informed that
only one of the helper units had functioning dynamic brakes, he probably
would not have operated Extra 7551 East any differently becavse he still
believed that he could control a train with a trailing tonnage of 6,150 tons
with three locomotive units having functioning dynamic brakes,

The assistant chief dispatcher arranged the number of locomotive units
for the movement of Extra 7551 East based on his calculation that the
trailing tonnage was about 8,900 tons. Frthermore, when he was informed that
one of the locomotive units in the yard was dead-in-consist, he altered the
plan to have the crew pick up an additional Tlocomotive at Palmdale by

ordering the 2-unit helper locomotive tc move to Oban and couple onto the \

rear of Extra 7551 East--an action that suggesis that the dispatcher was
concerned with the number of locomotive units that had been arranged for the
movement of Extra 7551 East. However, in spite of. this concern and even
:hough the dispatcher had never in the past recalculated the tonnage to
determine the number of locomotive units needed, he was not prompted to query
the crew or access the computer system, which was available at his desk, to
determine the tonnage figure that had been provided. Had he done so, he
might have realized that a discrepancy existed. Nevertheless, even if the
dispatcher had expressed some concern to the head-end engineer that the
trailing tonnage of the train might have been about 8,900 tors, the head-end

-engineer, in applying rule 33 and believing that-he had 24 axles of dynamic

brakes, would still have concluded that he could operate the train down the
grade. However, with a trailing tonnage of 8,900 tons and 24 axles of
dynamic braking, the engineer would have been required to crest the hill at
15 mph and not exceed 20 mph descending the grade. The Safety Board believes

. that at those speeds, the brake shoes would probably have not been destroyed

or burned away and that, consequently, the train could have been brought
safely down the grade. Therefore, the failure of the assistant chief
dispatcher to follow up on a possible discrepancy regarding the tonnage of

. the train contributed to the train derailment.

The investigation also revealed that the assistant chief dispatcher was
primarily concerned with assigning sufficient locomotive units to provide
power for moving trains up a grade. 7The dispatcher testified that he did not
request information from engineers nor did he query the computer system;
engineers were responsible for informing him if dynamic brakes were not
functioning. While the Safety Board agrees that engineers have this
responsibility, the Board also believes that the dispatcher, who is
responsible for the safe movement of trains, chould be equally concerned
about providing sufficient locomotive units with functioning dynamic brakes
to brirg a train safely down a mountain grade as he is with providing
sufficient power to move a train up a mountain grade. Had the assistant

e T TR T 7~ SOS T AT

|

B -J-JMA

B (LT Vo A T P PP P OPRRTE Rt

¥ i'm"‘.iﬁﬂwiﬁ’ﬁhli My 3 ol BRI L B s

e i vk st ] i ot et s ke b e ¢ s e B e

VI T

] Tl

A e S i ek im e okl o dFi s i e - e



94

chief dispatcher queried the operating crew of Extra 7551 East concerning the
status of dynamic brakes, he might have been prompted to assign an additional
unit to the consist.

Conseguently, the Safety Board concludes that the head-end engineer
would possibly have altered his decision to operate Extra 7551 East down the
grade, only if he-had received accurate information concerning the trailing
tonnage figure and information regarding the inoperative dynamic brakes on
one of the helper units. Neither piece of information alone would have been
significant enough to alert the engineer that operating down the grade might
be unsafe. Therefore, the Yack of communication among the assistant chief
dispatcher, the helper engineer, and the head-end engineer concerning the
trailing tonnage of the train ard the number of locomotive units with
inoperative dynamic brakes before the train began descending the grade is
considered a factor to the cause of the train derailment.

There was no communication between the head-end engineer and the helper
engineer after the train departed Oban and during the descent down the grade.
The helper engineer testified that there was no need for communication
because he could observe the brake pipe gauge and determine what action the
head-end engineer was taking. When the train speed reached about 40 mph, the
helper engineer initiated an emergency brake application without
communicating with the head-end engineer. Although the head-end engineer
testified that he was abcut to initiate an emergency brake application, the
Safety Board is concerned that no communication was initiated by either
crewmember when it was obvious that an emergency situation was developing.

The Safety Board notes that the SP now requires the road and helper
engineer(s) to communicate the condition -of their units and train to

determine maximum authorized speed and train handling requirements. The -
.. Safety-Board recognizes that this rule should-easure that the engineers are -

aware of the condition of the dynamic brakes on the locomotives in their
train; the Board remains concerned, however, that vital information, as was
evident in this accident, may not be relayed to and from the dispatcher.
Apparently engineers are required to inform dispatchers of any defective
locomotive condition, but the helper engineer in this accident did not make
sure that the dispatcher had been informed. Further, although the assistant
chief dispatcher in this accident had some concern regarding the accurate
tonnage of the train, he did not relay this concern to the operating cvew of
Extra 7551 East. Therefore, the Safety Board believes that the SP should
develop explicit procedures that require the dispatcher and the operating
crew.to communicate vital information concerning the condition of the train.

Testing Dynamic Brakes

Despite the railroad industry’s emphasis on the use of dynamic brakes to
control a train, as reflected in the operating rules, timetable instructions,
and engineer training programs, neither the carrier involved in this train
derailment, the SP, nor the FRA required that the dynamic brake system on a
locomotive be tested or be functional. The Safety Board is concerned that
certain rules and special instructions regarding the operation of trains,

" particularly in mountain territory, require a train to have a certain numberf
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of axles of dynamic brakes, yet there is no rule to require that the dynamic
braking system on a locomotive be functional or even tested.

Testimcny by the head-end engineer revealed, however, that SP personnel
are familiar with the procedure for testing the dyaomic brakes. The only
positive method is for someone to read the ammeter in each unit of the
locomotive consist while moving above 15 mph to ensure sufficient current
while in the dynamic braking mode. This test method, however, was not
followed before Extra 7551 East began descending the 2.2-percent grade, even
though sufficient dynamic braking was critical to the safe operation of the
train down the grade. The Safety Board believes that the status of a system
as critical to the safe movement of the train as the dynamic brake system
should be tested before departure and that testing should be required by both
the FRA and the railroads. The Safety Board does, however, have concern
about the safety involved with having an employee climb from one locomotive
to another while the train is moving. With today’s technology, the Safety

Board believes that a positive method could be developed to indicate to the -

operating engineer in the cab of the controlling locomotive unit the status
of the dynamic brakes on all units in the train. Furthermore, the Safety
Board believes that the Federal Railroad Administration and the Association
of American Railroads are the appropriate agencies to research this issue and
develop an appropriate method for transmitting dynamic brake information to
the cab of the controlling locomotive unit.

Because of conflicting testimony from SP personnel regarding the
company’s interpretation of FRA requirements for functioning dynamic brakes,
the Safety Board requested that the FRA provide in writing its position on
this issue. The FRA responded, "If a dynamic brake or regenerative brake
system is in use, that portion of the system in use shall respond to control
from the cab of the controlling locomotive.™ The Safety Board does not agree
with FRA’s further statement that this "makes tiear that—both the equipping
and the use of dynamic brake is optional." Moreover, the Safety Board is
disappointed with FRA’s position that it will not take exception if a dynamic
brake is found inoperative or not operating properly. Given the emphasis an
dynamic brakes in operating rules, in timetable instructions, and in training
programs for engineers, and given the lack of a requirement for testing
dynamic brakes, the Safety Board firmly believes that if a locomotive is
equipped with dynamic brakes, the dynamic brakes should be functional.

Consequently, the Safety Board believes that the FRA should revise its

regulations accordingly.
Event Recorders

According to SP’s general road foreman, all new locomotives being
purchased are equipped with event recorders, and event recorders are being
jnstalled on existing locomotives during major overhaul. The investigation
of the derailment of Extra 7551 East demonstrates the need for all
locomotives to be equipped with event recorders. While the Safety Board
obtained pertinent information from the readout of the stripcharts generated
fror. the event recorders installed on three of the lead locomotive units,
other pertinent data were not available because the two helper locomotive
units and the fourth lead unit were not equipped with event recorders. For
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example, had the helper units been equipped with .event recorders, more
accurate information would have been available concerning the time when the
helper engineer placed the train brakes into emergency. Also, had the fourth
lead unit, unit 9340, been equipped with an 2vent recorder, amperage activity
from dynamic braking should have been recorded; this information would have
aided in determining whether or not the dynamic brakes on that unit were
functicning. The Safety Board continues to believe that event recorders are
not only an invaluable investigative tool in deterwining the cause of
accidents and preventing- future accidents, but also a management tool that
can be used to monitor compliance with operating rules, particularly speed
restrictions. . The Safety Board notes that the SP has established a program
to equip existing locomotives with event recorders.

The Safety Board’s position regarding the mandatory use of event
recorders in the railroad industry has been well documented in previocus
accidert investigations, through the issuance of safety recommendations to
the industry and the FRA, and in comments on Federal rulemaking proposals.
The Safety Board addressed the issue of a Federal regulition requiring event
recorders - in its investigation of a head-on collision between two Iowa
Interstate Railroad freight trains near Altoona, lowa, on July 30, 1983.36
The Board stated: )

The Safety Board believes that the Rail Safety Improvement Act of
1988 mandates rules requiring event recorders and that it does not
give the FRA freedom to decide whether Federal regulatery
intervention on this subject is necessary. The Board is concerned,
based on the FRA’s past considerations of this issue, that the FRA
will arbitrarily decide that Federal regulations are not justified
or warranted. The Board believes that the intent of Congress is
explicit and that the FRA should take immediate action and issue
the rulemaking requiring event recorders in the railroad industry.

_ As a result of the Altoona accident, the Safety Board issued the following

safety recommendation to the FRA:
R-89-50

Expedite the rulemaking requiring the use of event recorders in the
~railroad industry. '

The FRA has not responded formally to the Board’s recommendation. However,

in a recent meeting between FRA and Safety Board staffs, .agreement was
reached on the general principle that some type of recording devica should be
required to be installed on trains. The FRA and Safety Board staffs will
meet further to discuss the parameters of this issue. In spite of the
agreement reached through this cooperative effort, the Safety Board remains
concerned that rulemaking activity has not been expedited. Consequently,

3€ pailroad Accident Raport--"Head-on Collision between lowa Interstate
Railroad Extrs 470 West and Extra 406 East with Release of
Materials, near Altoona, lowa, July 30, 1988® (NTSE/RAR-839/04).
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Safety Recommendation R-89-50 remains in an "Open--Unacceptable Action®
status, and the Safety Board reiterates the recommendation as a result of the
Board’s investigation of the San Bernardino accident.

Combuter-senerated Tonnage Profile Information

At the time of the train derailment, the estimation and placement o.
weights of loaded cars into the car file of the computer system was an
accepted practice on the SP. After the train derailment, SP revised the
computer system so that regardless of the weights estimated and placed into
the file, the computer will automatically update the tonnage to the maximum
capacity of the car. According to the director of clerical operations, the
maximum tonnage figure will remain in the car file of the computer until the
shipper’s bill of lading is received and only when the bill of lading
indicates a shipper-certified weight will the maximum tonnage figure be
adjusted to reflect the shipper-certified weight. If an estimated weight is
indicated on the shipper’s bill of lading, the maximum tonnage figure will
remain in the car file of the computer system until the car has been weighed.
Although the Safety Board notes that the SP has taken steps to improve the
system in place at the time of the derailment, the Board remains concerned
that inaccurate information concerning the trailing tonnage of a train can
still be generated and given to the operating crew. The currsnt system does
not provide an adequate method of generating accurate trailing tonnage
information.

Opportunity for error still exists after the computer has automatically
updated the tonnage figure to the maximum capacity of the car. If a yard
clerk (1) receives a shipper’s bill of lading without weights listed, and
(2) estimates the weights withcut indicating the weights are estimated, when
that document is transmitted to tke billing office in Los Angeles, the
billing clerk could-assume, as occurred in this accident, that_the weights
listed are shipper-certified weights. If the billing clerk then elects to
list the individual weights, as shown on the document from the yard clerk,
the estimated weights would override the maximum tonnage figure that was
automatically generated at the time the cars were released. Consequently,
even with the changes made by SP after the train deraiiment, a traincrew’s
tonnage profile document, which is generated based on information in the car
file of the computer sytem, could still reflect inaccurate information
concerning the trailing tonnage of the train. The Safety Board recognizes
that this most likely would occur when a unit train is involved; yet the
opportunity for error still exists with the system currently in piace.
Therefore, the Safety Board believes that the SP should take immediate steps

to improve the method of providing accurate trailing tonnage information to
traincrews.

The use of the maximum tonnage figure until a car has been weighed, in
the event the shipper’s bill of lading reflects estimated weights, raises
additional cc ..»rns regarding the efficiency and safety of train operations.
If the maxim - .onnage figure remains in the car file of the computer system,
this informat.on will dictate, in essence, the number of axles of dynamic
brakes needed to operate a train down a grade. It is conceivable, therefore,
that the actual weight of a train could be substantially less than what is
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indicated on the tonnage profile document, based on the maximum tennage
figures. A3 a result, more locomotive units to provide power and dynamic
braking could be assigned to a train than are needed. While the margin of
safety would appear to be increased by this procedure, the Safety Board
questions whether or not tne SP has studied the ramifications of this
procedure in terms of traincrews becoming overly reliant cn the increase in
power and dynamic braking capability and in terms of operating a railroad
efficiently. On the other hand, oparuting personnel may become iroreasingly
wary of a tonnage profile document knowing that the document may not centain
accurate information concerning tons per operative brake. One additional f
point to coasider is the overloading of cars. If, for example, each car in a
unit train is loaded to a weicht that is higher than the maximum figure
contained in the computer, the actual trailing tonnage of the train could be
considerably higher than the weight listed on the tonnage profile generated
by the computer. Accordingly, the Safety Board urges the SP to examine the i
ramifications of any method prcposed to provide accurate trailing tonnage !
infermation to traincrews. i

Pt | .
LI F I W PP PrUN SRPPGpe | Jo o |
.

T ERPERAR STy PO

Dynamic Brake/Emergency Interlock _ _ i

The purpose of the interlock that nullified the dyramic brakes after an
emercency application of the air brakes was to prevent the wheels from
sliding. This had some validity when dynamic braking was new and before
engineer traininy became formalized. However, engineers in the industry are . i
now trained to automatically release Tlocomotive brakes in 2z trainlire ‘
emergency. Other railroads, such as the Union Pacific and the Burlington
Northern, recognize the importance of retaining dynamic brakes to ensure that
some retardation is still available if brake shoes burn away. Consequent:v,
the Safety Board believes that the SP should eliminate th2 dynamic
brake/emergency interlock on all locomotive units to ensure the availability
of at least one braking system at all times.

Reporting Defective Conditions on Locomotives

The investigation revealed that updating the computer svstem with
jnformation regarding defective locomotive conditions did not appear to
receive . priority attention. Furthermore, .conflicting testimony Ly SP
personnel suggests that the responsibility for updating the computer had not
been weil delineated. According to the assistant chief dispatcher involved
in this accident, it is not his responsibility to place that information into
the computer. He stated he does so on occasion or gives the information to
a cierk in the office who will update the computer when convenient to do so.
According to the chief mechanical officer, however, the dispatcher is
responsible for updating the computer when he receives information from :
engineers concerning locomotive defects. The .Safety Board believes that the
computer sysi:m should accurately reflect the condition of locemoliva units
and that SP should develop a procedure to ensure such information is entered
into the computer system in a timely manner and to clearly designate the
responsibility for doing sc. : .
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Training Progras Jor Engineers | - | g !

The Safety Board’s review of the training. program for engineers
revealed that, overall, the program was well conceived and offered a balance
of classroom instruction and simulator training. Refresher training programs
were also offered with the l-week program geared for engineers who worked
predominantly in wountainous terrain. The Board’s investigation of this 1
accident, however, revealed shortcomings in the program. ;

Of concern to the Safety Board was the head-end engineer’s testimony
that he had never been placed in an emergency situation during simulator
training. The assistant manager for training testified that emergency
situattons incorporated into the simuiator training are predicated on the
premise that once the brakes are appiied in emergency, the train will stop;
cor:sequenily, engineers are not taught to recover their dynamic brakes after
an emergency application of the train brakes have been made. If the
assistant manager’s statement accurately reflects SP’s position regarding
simulator training, the Safety Board believes that SP is not attaining
maximum benefit from its simulator training program. During simulator ;
training, creweembers should be confronted with several operating 1
parameters, including emergency situations that require the crewmembers to o '
make appropriate decisions and to take appropriate actions. Contrary to what
occurred in this accident, crewmembers should be trained and instructed to
work as a team and communicate to arrive at the most suitable solution to the
emergency at hand., The Safety Board believes that the head-end engineer of
Extra 7551 East should have been provided: adequate training and instructions
regarding options during emergency situations, including the recovery of
dynamic brakes. The SP, therefore, should review its training program for ]
engineers and incorporate emergerncy situations into the simulator portion of 3
the program that will require crewmembers to respond appropriately to various
operating parameters. . .. . : .- .-

————

ey

Southern Pacific Training Program for Yard Clerks

The investigation revealed that yard clerks had been provided no formal :
guidance regarding the weights of various commodities that were being ;
transported by the SP or how the practice of estimating weights could ]
possibly affect the safety of train operations. The discrepancy between the
actual weights of the cars and the weights estimated by the yard clerks
jndicate that even on-the-job training was not accomplishing a degree of
consistency. The Safety Board notes that the change in the computer system
and the tendency of shippers to deal directly with the billing office in
Los Angeles rather than with the clerks in outlying areas should minimize the

. type of ervors with the bill of lading information that occurred in this
accident. The Safety Board believes, however, that because clerks in
outlying areas may continue to receive bill of lading information from
shippers, SP should emphasize to its employees the importance of
(1) obtaining the actual weights from shippers, and (2) the importance of
indicating on the bill of lading if the weights listed are shipper-certified
or estimated weights. Furthermore, shippers should be alerted to the
jmportance of providing accurate weight information on the bill of lading
they submit. ' " :
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Southern Pacific Management Oversight of 'Train Operations

SP’s oversight of train operations is primarily accomplished tkrough
efficiency testing, train rides, and a review of event recorders. However,
the investigation also revealed that there is no consistent method or written
policy regarding the number and types of efficiency tests that are to be made
(particularly on grade operations), no policy regarding the number of check

rides that should be made with engineers, and no policy regarding the review
of event recorders. ' ‘

The Safety Board is concerned that without specific quidance or a
written policy regarding efficiency tests, check rides, and a review of event
recorders, SP management may not detect certain operating practices that are
not in compliance with operating rules. For exampie, Rule 61.E, in effect at
the time of the train derailment, stated, "The amount of brake retarding
force used to balance the grade normally should not exceed one half
(50 percent) of the normal full service train brake available if dynamic
brake and pressure maintaining are operative." Testimony by the head-end
engineer indicated, however, that he had in the past exceeded 50 percent of
the full service train brake available, and that engineers routinely exceedad
the 50 percent. Although testimony also indicated that this rule was mot to
be interpreted as mandatory, the Safety Board believes that had a specific
policy regarding oversight of train operations been in place--through
efficiency checks, check rides, or a review of event recorder tapes--the
practice of exceeding 50 percent of the -full service train brake available
may have been detected by supervisors and corrective action may have been
taken. The Safety Board believes that riding with an engineer only once a
year or reviewing an event recorde:: tape only when an apparent violation
occurs is naot adequate supervisory oversight. Consequently, the Safety Board
beiieves that —the SP - should review its supervisory oversight of trdin
operations and provide specific guidance regarding efficiency tests, check
rides, and the review of event recorder tapes.

The Safety Board has. previously addressed the issue of supervisory
oversight of train operations with the SP. - On November 18, 1986, as a result
of its investigation of the derailment on June 9, 1985, of a St. louis
Southwestern Railway Company freight train near Pine Bluff, Arkansas, the
Safety Board issued the following Safety Recommendation to the SP:

-86-4

Provide intensive full-time supervisory oversight of its mainline
train operations with particular emphasis placed on the enforcement
of speed restrictions and operating rules.

In fts response of September 8, 1987, the SP advised the Safety Board, in
part, of the following:

A comprehensive program to control speed as well as overall rules
.. compliance has been .initiated. This program...includes efficiency
testing by all of our officers, both 1n?ividually and as teams, to
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{nsure rules compliance both day and night. OQur officers are
required to make a preponderant number of their tests during hours
of darkness. .

Team testing is done by assigning our officers in groups of four
with one officer designated as captain....They test all areas of

- the division, on a random basis to ensure no patterns are
established that would nullify the surprise element....

Our road foremen of engines are required to ride 12-15 trains each
month, concentrating on those engineers with lesser skills in train
handling techniques, air brakes and rules knowledge. This program
is designed to upgrade all of our enginemen to a high level of
performance....

Fre—Te T

A large percentage of our Tocomotives are now equipped with event
recorders. The tapes are captured at strategic locations and all
of them are read and evaluated by our road foremen of engines for
speed violation and train handling techniques....

g b o by e 1 SR | 2 Kb 3 L e

The safety recommendation was being beld ir an "Open--Acceptable Actior®
status pending completion of the Board’s investigation of an accident at
Yuma, Arizona, in which supervisory oversight was again raised as an issue.
The SP informed the Board that as a result of the Yuma accident, the company
was placing an officer on duty 24 hours a day at the Yuma yard office. The
results of the investigation of the San Bernardino accident again suggest
that the SP needs to examine supervisory oversight of train operations. In
view of the new safety recommendation being issued in this report, Safety
Recommendation R-86-42 has been classified as "Closed--Unacceptable
Action/Superseded.” .

P L L

The head-end engineer had been qualified over the territory by meking
one trip with a supervisor from Bakersfield to Tehachapi; this trip did not
include the area in which the accident occurred. The Safety Board believes
that supervisors cannot assess adequately the ability of engineers to operate
trains properly over an entire territory by making one short ride with an
engineer. In territory with mountainous terrain, supervisors, at a minimum,
should ride with an engineer in both directions on the mountain grade before
qualifying an engineer for the enti.e territory. Further, the ride should be
performed on a train that is comparable in size and trailing tonnage to those
typically most difficult to operate on that territory. Consequently, the
safety Board believes that the SP should revise its procedures accordingly
for qualifying engineers. The Board 2lso believes that the FRA shculd
promulgate regulations aleng the same line. '
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The Pipeline Rupture
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_ To determine the cause of the pipeline rupture on May 25, 1989, the
£ Safety Board examined the physical damage to the pipeline, reviewed the
v results of reports of the metallurgical examinations of the pipeline,
inspection of soil, recordings of train vibrations; conducted field
sisulations of excavating equipment operations; and reviewed the testimony of
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equipment operators and Calnev and SP personnel who were at the accident site '

betwoen the time of the derailwent and the time of the pipeline rupture.

. Although the occurrence cf the pipeline rupture in the same area where the

train had derailed 13 days earlier ismediatcly raised concern about the
relationship of the two events, the Safety Board considered the possibility

~ that the damage to the pipeline had occurred before the train derailed. The

results of the metallurgical examination performed at the Safety Board’s
laboratory indicate that the rupture was not 2ssociated with the longitudinal
weld. There was no evidence that any heavy equipment had been operating in
the area before the train derailment, yet the mechanical damage to the pipe
in the:form of linear scrapes and depressions and the damage to the coating

_ were typicai. of fpaent-related damage. In view of the physical damage to

the pipe aad the lack of any evidence that heavy equipment was operating in
the area before the train derailment, the Safety Board ruled out the
possibility that the dasage to the pipe gccurred before the train derailed.

The Safety Board then examined the possibility that railroad parts from
derailing equipment or sections of track may have penetrated the native scil
sufficiently to strike and damage the pipeline. Testimony and the available
evidence indicates that during the postderailment 1inspections of the
pipeline, and during the inspection of the area following .the pipeline
rupture, railroad equipment parts were found in the immediate area and that
although some parts were embedded in the native soil, no part was of
cufficient mass and shape to be suspested of having caused the damage %o the
pipeline. The immediate concerr following the derailment was that if the
inverted locomotive had remained intact, it may have penetrated the ground as
such as 3 or & feet. When the Tocomotive was removed, however, it was
determined that the top of the locomotive had been sheared off and that the
locomotive remained at ground level. Also, the location of this locomotive
was south of the rupture area. Further, the Safety Board believes that it
is unlikely that _any railroad debris coming in contact with the pipeline
could have produced the relatively parallel marks that were noted on the
pipeline in the area of the rupture. Based on the lack of any railroad parts
in direct contact with the pipeline and based on the physical damage to the
pipeline, indicating excavation equipment-related damage, the Safety Board
ruled out the possibility that railroad parts penetrated the soil
sufficiently during "the derailment sequence to contact and damage the
pipeline. The soil consultant’s report strongly indicates that the area
where the rupture occurred had most likely been excavated because of the
loose compaction of the soil and the amount of trona material that was
observed in the soil. This information combined with the intormation
regarding the train parts found near the rupture further supports a finding
that the pipe was damaged after the train derailment. However, this
information does not help to identify orecisely the timing of the dicage to

. the pipeline after the train derailment.

In view of the foregoing, the Safety Board examined the activities
during the time between the train derailment and the pipeline rupture to
determine if the pipeline was damaged (1) during removal of the traim
wreckage, (2) during the remcvai of the trona from over the pipeline,
(3) during the excavation and inspection of the pipelire, or (4) during

" removal of the trona from the deraiiment area. ]
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m_g_f__;m_[uj_nm.--SP cut a breach through the lavee and
breught in several pieces of heavy equipment--including cranes, bulldozers,
and  front-end loaders--to vremove the train -wreckage. Although '~ no
calculations were made to determine the stress imposed on the pipeline by the
heavy equipment operating over it, both Calnev and SP personnel testified
they believed there was sufficient cover, with the existing mative soil and
the spilled trona above the n‘naline to prevent any damage to the pipeline.
According to the testimony of on-site personnel, the removal of the train
wreckage was accomplished as planned; no cars or locomotives were dropped or
dragged over the pipeline--all equipment was lifted and carried out to the
other side of the track, The Safety Board, however, considered the
possibility that a piece of equipment, such as a front-end loader with teeth
on the bucket, mx' have inadvertently dug deep into the ground unnoticed.
Equipment operators stated that excavation equipment, inciuding two large
bulldozers, were working diligently in the area lifting cars and wmoving
trona. During that time, the terrain was uneven because of the spilled trona
and, comsequenty, the exact depth to native soil was probably not known to
the operators of the equipment. Furthermore, because of the many pieces of
equipment operating in the area, the high noise level generated by the heavy
equiosent, and the visibility throughout the area restricted by stacked rail
cars, supervisory personnel unlikely would have been able to observe every
movement of the equipment operators, particularly on May 13 when operations
continued after dark. Although the 4 to 6 feet of natural cover that existed
over the pipeline at this time should have provided ample protection against
damage from the wreckage clearing operations, some equipment being operated
was capable of penetratirg the available -aver. @Recause of the limited
surveillance during the wreck clearing operatiors, opportunity existed for
equipment to damage the pipe® .ne unobserved.

v A 3 line.--After the train wreckage was
removed, Cainev cut an 8-foot-wide path through the trona to excavate and
inspect the pipeline at those locations where railroad parts may have
penetrated the native soil. To accomplish this, Calnev had to work through

the night of May 15.

The equipment used to remove the trona from over the pipeline included 2
John Deere 690B excavator and a front-end loader. Although testimony by
Calnev personnel on site indicated that they were never concerned during the
removal of the trona that the integrity of the pipeline may have been
compromised, the Safety Board considered the possibility that the teeth on
the bucket of the 6908 excavator could have been the source of the linear and
relatively parallel marks observed on the pipeline following thc rupture.
(Because the buckei cn the front-end loader had a smooth edge, it is highly
unlikely that the bucket could have produced the relatively paraliel marks
observed on the pipeline.) Testimony indicates that the 6908 excavator may
have dug as deep as 16 inches jnto the native soil at one location. However,
the depth of the pipeline in this area was later determined to have been at a
ainieum of 3 1/2 feet, and close to 4 feet. Further, the metailurgical
examination of a section of pipe just south of the ruptured area of the pipe
by the Southwest Research Institute indicated that the damage was established
in a southerly direction. The testimony also indicated that the excavator
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was working primarily in a south to north direction which means that any
damage . inflicted would have been in 2 northerly direction. - Finally, the
damage produced by the excavator during the field simulations did not

roximate the damage found on- the pipeline following the rupture.

refore, the Safety Board concludes, based on the available evidence, that
the desage to the pipeline did not occur when Calnev made the 8-foot-wide
path and resoved the trona from over the pipeline before the excavation and
fnspectton of the pipeline,

- ERERW N _Eng INSEMTION O he Pipelipe.--The only piece of equipsent
noted to have been close te the pipeline during its excavation and inspection
was the Case SSOC backhoe used to excavite the pipeline at the locations
where railroad debris had penetrated the native soil. At those locations,
the pipelire was excavated and inspected from the 6 o’'clock position
clockwise to the 2 o’'clock position looking north, and no damage to the

coating or pipeline was observed. Cainev’s manager of operations testified
that the area of rupture on the pipe most likely was located in an are> wkere
Calnev had excavated. The metallurgical examination indicates that the point
of rupture was at the 1:30 o’clock position, although photographs of the
pipeline suggest that it may have been closer to the 3 o’clock position.
The Safety Board believes that during its inspections had Calnev uncovered
the area of the pipeline that later ruptured, they would have observed the
damage, recognized the danger it posed to continuad operations, and removed
the damaged portion. Consequently, either Calnev’s inspections did not
uncover this area sufficiently to expose the damage, or if it did, the damage
did not exist at that time. Even if the exact point where the pipeline
eventually ruptured was not completely uncovered during the excavation and
inspection, the Safety Board believes that if the damage was inflicted during
the excavation of the pipeline, coating damage on top of the pipeline, at a
minimum, would have been observed when the pipeline was visually inspected.

The Safety Board, therefore, considered the possibility that the dzmage
occurred when the backhoe backfilled the excavation hole after the pipeline
‘was inspected.  Testimony indicates that much of the backfilling was
accomplished by hand. However, time was a factor and to expedite the
backfilling process, the backhoe may have been used to reach in and pull the
soil that was atove and to the side of the pipeline; during this process, the
teeth of the bucket may have contacted and damaged the pipeline.
Furthermore, testimony of the equipment operators and Calnev’s manager of
operations indicate that the 580C backhoe was working from morth to south.
Consequently, any damage to the pipeline from the teeth of this backhoe would
have rosulted in the infliction of damage in a southerly direction during
both the excavation and the backfilling of the hole. This direction of
damage is consistent with the results of the metallurgical examination by the
Southwest Research Institute.

However, further testimony by equipment operators and the results of the
simulation of the excavating equipwent operations suggest that the SBOC
backhoe could not inflict the type of damage that occurred to the pipeline.
The "chatter® type marks inflicted during the simulation were not consistent
with the physical damage observed on %ne pipe. Therefere, the Safety Board

concludes that the damage to the pipeline did not occur ’vhen the
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excavation hole near the middle of lot 76 was backfilled with the $80C
backhoe after the pipeline had been inspected. = -

Removal of Yrona from the Derailment Area.:-The Safety Board considerad
the posstbility that the pipeline may have been damaged when the trona was
resoved by SP froa the derallment area following the excavation and

fnspection of the pipeline. Calnav personnel testified that the soil cover .

they observed over the pipeline following the rupture may have been
1 1/2 feet less than what they noted when they left the site following the
derailment. Because the trona had already been removed above the pipeline
through the are: wheve the rupture eventually occurred, there was no need for
equipwest to have been digging {nto the native soil during the process of
rexoving the trona from the derailment area. However, equipment operators
who were in the area where the trona was being rewoved later testified that
equipsent may have been operating near the pipeline and even over the
pipeline during the removal process. The track excavator used to remove the
trona from the railroad esbankment was observed to have been dragging the
trona down the side of the embankment and across the pipeline. Although a
piece of metal had been welded to the teeth of this equipment to facilitate a
smooth grade, testimony - indicates that this piece of metal occassionally
broke off, but that the excavater continued to operate. . Other testimony
jndicated that after the trona was dragged down the embankment, it was
stockpiled west of the pipeline at which point a front-end loader would move
fn (with its tires east of the pipeline), scoop up the trona, and then back
up to a point where the tronma could be loaded into trucks. To remove trona
that had been stockpiled east of the pipeline, a front-end loader raised its
bucket over the top of the pile, and then lowered the bucket dragging the
trona back to a point where it could then be loaded into trucks.

~ The soil consultant’s report indicated that in the excavated arcas the
_sot) had been loosely compacted following the backfilling of the hole. It is
possible, therefore, that the track backhee without the piece of metal welded
to the teeth of the bucket or a front-end loader could have penetrated the
loosely compacted soil to a greater depth than anticipated by the operator
and could have contacted the pipeline. The simulation of the excavating
equipment operations jndicated that a front-end loader could strike the
pipeline without the noise being heard in the immediate area or the centact
being felt by the operator of the equipment. In view of the foregoing, the
Safety Board belfeves that it is possible that the damage to the pipeline
occurred during the removai of the trona following the excavation and
inspection of the pipeline. '

acy of Calnev’s Inspection of the Pipeline
Following the Train Derailment

The exact timing of the damage and the precise manner in which the
damage was inflicted is not, in the Safety Board’s view, the major safety
 jssue; rather that Calinev recognized that damage to its pipeline could occur
" as a result of the derailment, the wreckage clearing operations, and the
trona removal, but failed to perform adequate inspections or tests of the
pipeline to determine that it had not been damaged before resuming normal

operations. Although Calnev had the greater responsibility to protect its
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pipeline, SP was aware of the potential for damage during the wreckage

: removal and cleanup, and it had a responsibility to prevent damage to the
i pipeline. _ _

: Calnev prudently decided to use its employees and its contract personnel

i . to remove the trona over the pipeline and to excavate and inspect the

f' pipeline in areas where train wreckage penetrated the ground. In so doing,
Calnev. minimized. the opportunity for excavation equipment not under its

g control to damage its pipeline and afforded the company the opportunity to

i determine if any of the train wreckage kad ponetrated the ground to a depth

; tha® may have compromised the integrity of the pipeline. However, Calnev
apparently did not adequately consider the potential for damage that could
have been caused earlier by excavation equipment during the wreckage removal
or later during the removal of the trona from the accident site. Action to
properly and fully assess the condition of the pipeline could have been
achieved by following one of three procedures: by excavating and visually
inspecting the entire pipeline through the deraflment area after ajl
equipment had been removed from the site, by performing a hydrostatic test at
a Tevel capadble of confirming the integrity of the strength of the pipe, or |
by using internal inspection instruments capable of detecting pipe wall
reductions and pipe diameter abnormalities. _

To have performed a hydrostatic strength test, Calnev would have had to
remove the petroleum product from the pipeline and to have tested that
section of pipeline beiween Colton and Cajon Pass, or would had to have taken
additional action such as separating the pipeline on either side of the
derailment area and hydrostatically testing the pipeline section through the
derailment area. This would have involved removal ¢f the water from the
tested section and then reconnecting the tested section to the pipeline. To
have used the internal inspection instrument, Calnev would have had to
install at some point downstream of the derailment area a means for receiving -

__.and removing the internal inspection_instrument,. and would have had to place : .-
the pipeline in operation at a pressure sufficient to move the internal
-inspection instrument through the pipeline to the receiving point. Although
each of the three inspection or test procedures could have been performed,
visual inspection of the pipeline within the derailment area was the most
practical procedure given the existing configuration of the pipeline because
this method would have only required the pipeline to be kept out of
operation until the inspection had been performed; no special arrangements or
changes to the pipeline would have been required.

kbl .

However, had the pipeline configuration permitted the use of an internal
inspection instrument without having to increase substantially the pressure
then in the pipeline, such an inspection would have readily revealed the
damages in the ,ipe wall and their locations without having to excavate the
entive pipeline or without having to take the pipeline out of service. The
Safety Board discussed in its 1987 report of gas pipeline ruptures and fires
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at Beaumont, Kentucky,37 the capabilities and limitations of interna)
inspection equipment, the special provisions that must be made in the
configuration of pipelines to use this equipment, the fact that many
pipelines are not configured to accept and use this equipment, .and the fact
that the Federal pipeline safety standards do not require pipeline operators
to use this equipment. Because the Safety Board believed that many
potentially hazardous conditions, such as the damage to the Calnev pipeline,
could be identified through the use of internal inspection equipment before
an accident occurred, the Board, on March 24, 1987, issued the following
safety recommendations to the Research and Special Programs Administration:

P-87-6

Require existing natural gas transmission and liquid petroleum
pipeline operators when repairing or modifying their systems, to
install facilities to incorporate the use of in-line {irternal)
inspection equipment. )

p-87-

' Require that all new gas and liquid transmission pipelines be
constructed to facilitate the use of in-line [internal] instrument
inspection equipment.

On April 29, 1987, RSPA advised the Safety Board that the topics
addressed by the recommendations were related tc a proposal included in an
advance notice of proposed rulemaking (ANPRM) (Docket PS-93) issued earlier
in 1987, and that it was reviewing the subsequent comments to assist in
developing a further position on the need for new inspection or testing
requirements. On June 8, 1990, RSPA issued a notice (55 FR 23514) advising
that, in accordance with section 304 of the Pipeline Safety Reauthorization
Act of 1983 (Public Law 100-561), it had begun a study on the feasibility of
requiring operators to use internal inspection instruments to test their
pipelines at periodic intervals. Intervals would be determined by applying
operational factors such as location; size, age, manufacturer, and type of
pipe; nature and volume of materials transported; frequency of leaks;
present and projected population adjacent to pipelines; and climatic,
geologic, and environmental conditions of the areas in Jhich pipelines are

. Jocated. RSPA advised that the completed study would be submitted to the
Congress in 1990; if the results are positive, new rulemaking will be
initiated. RSPA further advised that, as required by sections 108(b) and
207(b) of the Reauthorization Act, it will establish requirements for new and
replaced gas transmission lines and hazardous liquid pipelines to be designed
to accommodate the passage of internal inspection instruments. RSPA also
advised that an NPRM has been scheduled but did not provide the schedaled

.date. Although the Safety Board notes that RSPA has pledged to consider the
merits of Safety Recommendations P-87-6 and -7 and to require operators to

37 pipeline Accident Report--“Texas Eastern Gas Pipeline Coapany
Ruptures and Fires at Besumont, Kentucky, on April 27, 1985, and Lesncester,
Kentuzky, on Februsry 21, 1986,¢ (IYSBIPAR-57101).
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design new and rebuilt pipelines to accommodate the use of internal
inspection instruments, the safety recommendaticns have been classified as
"Open--Unacceptable Action,® because of RSPA’s apparent reluctance to
consider them until required by the Congress to do so and because of the time
that elapsed before RSPA initiated action.

On October 31, 1988, the Pipeline Safety Reauthorization Act of 1988
(Public Law 100-561j was enacted. Sections 108 and 207 of that Act requires
the Secretary of Transportation to establish by regulation that the design
and construction of new and replaced natural gas transmission and liquid
pipeline facilities "... be carried out, to the extent practicable, in a
manner so as to accommodate the passage through such ... facilities of
i?strgmfnted internal inspection devices (commonly referred to as ‘smart
pigs’ ). : '

In summary, the Safety Board believes that given the extensive wreckage
clearance operations that took place fellowing the train derailmeat and the
many pieces of excavation equipment operating in the area through May 19,
Calnev should have taken additional precautionary measures before normal
pipeline operations were resumed to determine positively that the integrity
of the pipeline had not- been compromised. Consequently, the Safety Board
believes that Calnev’s failure to determine positively that the pipeline had
not been compromised after all ecuipment had been removed from the area was
causal to the pipeline rupture.

The Timing of the Pipeline Rupture

The pipeline failed catastrophically 13 days after the train derailment
at a location whére the pipe had been dented and gouged by earth-moving
equipment. Metallurgical examination of the rupture and damzge to the
pipeline revealed no evidence typical of a fatigue failure, and the fracture
features were typical of an overload failure. However, several microfissures
were also found in the pipe waii metal in and adjacent to the fracture face.

. If the yield strength of an undamaged section of this pipe was 52,000 pounds

per square inch (psi) (the minimum yield strength specified by the
manufacturer), the pipe would be expected to contain without failure internal
pressures up to 2,580 psi. However, with the wall thickness reduced to 0.249
inches, it could contain without failure about 1,850 psi. The microfissures

1ikely existed before the pipe was damaged, and at the ratio of operating

stress -to pipe metal yield strength, these microfissures likely posed no
jmmediate safety problem. However, when the pipeline as damaged was again
operated, the microfissures apparently grew in size as the normal operation
of the pipeline subjected the metal in the damaged area to cycliic loading at

a substantially larger operating stress-to-yield-strength ratio. It appears '

that the rupture occurred when the size of one or more of the microfissures
became critical for the pressure in the pipeline at the time of tke rupture.

calnev Pipeline Monitoring System '

The investigation revealed that on the morning of the pipeline rupture,
the pipeline dispatcher on duty received both a low suction and a low
discharge pressure alarm on his terminal screen. However, the dispatcher
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apparently did not observe the low discharge pressure alarm. Furthernore,
by one stroke on his terminal keyboard, he silenced the audible alarm and
deactivated the flashing alarm. However, the dispatcher’s failure to notice
the low discharge pressure alarm and his attempts to restart the pumps had no
substantial effect on the amount of product discharged because the computer
monitoring - system promptly rvecognized the low discharge pressure and shut
down the pumps. After the pipeline rupture, Calnev installed a high flow
set point whereby if excessive flow is experienced on the pipeline, tre
system will automatically shut down. Calnev also revised the emergency
response manual to advise the dispatchers of the actions to take when
receiving both a low discharge and a low suction pressure alarm. While the
Safety Board notes the actions taken by Calnev following the rupture, the
Board believes that Calnev should enhance the computerized operating system
by requiring the dispatcher to acknowledge individually each alarm received
or by adding a second dissimilar sounding alarm denoting multiple alarm

conditions.
shutdown of Failed Pipeline
Check Valves.--Because more than 9,400 barrels of gasoline were required

to refill the pipeline, with 1 mile of pipeline holdirng 917.69 barrels of

product, it was evident that the check valve at MP 6.9 failed to close when
the pipeline ruptured and the check valve at MP 14.9 did not close
completely. The 4.3- to 8.0-mile spacing of the four check valves along
this segment of pipeline would probably have lessened the severity of this
accident had the valves worked properly. The check valves instalied in the
pipeline should have closed when the gasoline at higher elevations began to
flow to the rupture site and less than 100 barrels (about 4,000 gallons) of
gasoline should have been released. However, the investigation revealed that
the check valves had not been inspected and closed to determine if they
functioned properly in the 19 years since they were installed, nor were they
_required by Federal_safety regulations to have been instailed, tested, or
inspected. . : T

Fellowing the train derailment, Calnev’s plan of action to lowar the
pressure in the pipeline was prudent and appropriate to ensure that an
immediately dangerous condition did not materialize. However, the problems
that Calnev experienced in attempting to lower the pressure in the pipeline
should have raised some concern about the proper functioning of the check
valves in the pipeline between Colton and Cajon Pass. Had Calnev considered
that its inability to lower the pressure in the pipeline may have resulted
from other than an inadequate rate of product withdrawal, the company then
may have recognized that malfunctioning check valves could produce the
conditions it was experiencing. Such recognition would not have altered
Calnev s capability to further lower the pressure in the pipeline during the
wreckage clearing operations; however, it would have alerted Calney to
determine the status of its check valves before again restarting pumping

operations.

The Al1-Clear check valve does not incorporate in its design a means to
determine the position of the valve clapper as do many conventional check
valves. Calnev, however, could have excavated one of these valves that was
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samoppeyM WL Uypdas CORNeCLIUNS, 1nstalled pressure gauges to monilor the
pressure on each side of the valve, and then withdrawn product from the
dpstream connection and monitored the pressures to assess the functioning of
the clapper. Alternatively, Calnev could have excavated :he check valve at
MP-A.9, installed a product withdrawal tap upstream of the check valve and
pressure monitoring Laps on each side of the check valve, and then withdrawn
product from the pipeline and monitored the pressure on each side of the
check valve to assess the functioning.of the clapper.
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As a result of the apparent failure of two or more of the side-Finged
check valves, Calnev and RSPA entered into an agreement calling for Calnev to
inspect these check valves and to subject at least two tg examination to |
deteraine why they did not function properly. Since the accident, Calnev has !
faspected three check valves--at pipeline MP 6.9, MP 19.2, and MP 25.7. AN
check valves thus far inspected were found stuck in the open position,
Calnev has removed the check valves at MP 19.2 and 25.7 and planned to remove
the check valve at the Colton Terminal. These valves were subjected to OPS- ;
approved operacional tests. Calrev has installed top-hinged check valves :
equipped with a clapper position indicater to replace the check valves i
removed and plans to install similar check valves adjacent tc all of the i
side-hinged check valves remaining in the pipeline. The Safety Board notes !
Calrev’s efforts following the pipeline rupture; the Safety Board concludes, l
however, that the company’s failure to ever inspect and test tha check valves :
tc determine they functioned properly, particularly following the train ;
derailment, contributed to the severity of the damage that resulted from the
oipeliie rupture. :
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, The top-hinged valves incorporate the clapper as an. integral part of the :
; hinge, which places the hinging mechanism further out of the product stream, ;
; The placement makes the hinge less susceptible to fouling by product ’
impurities and uses the full weight of the clapper to achieve positive
closure (figure 22). The Board understands the desire to take advantage of
—_ " “the advertised benefits of the side-hinged valves: Jess pressure drop through
. the valve and improvad ability to pass cleaning instruments. However, the
Safety Board was unable to locate any documentation regarding reliability
tests on which pipeline designers based their selection of the side-hinged
check valves in 1969. Because of its concern that other malfunctioning check
valves may be installed in other pipeline systems, the Safety Board issued
Safety Recommendation P-89-5 to RSPA. In response to the recommendation,
RSPA issued an alert bulletin to operators of all liquid pipeline operators
‘advising them "to test for proper closure all check valves in critical
locations and to replace any valves that fail to close properly.

ely Oper Valves.--The first mainline block valve from the
Colton Pump station was located at MP 25.7. It took 55 minutes for a Calnev
employee to drive from the Colton station and manually close the block valve,
Since the pipeline rupture, Calnev has installed a remotely operable block
valve at MP 6.9. In the event of an emergency situation, this valve can be
remotely closed by the pipeline dispatcher at the Colton Pump Station within
a minute after being notified of an emergency. However, the installation of
the remotely operated valve at MP 6.9 does not reduce the hazard posed to the
residential communities that now exist or that will be constructed adjacent
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this accident to ensure that it functioned properly, the consequences of the
May 25 rupture would have been substantially less destructive.

Tha Federal pipeline safety regulations, 49 CFR Parts 192 and 195, do
not define "valve,” "mainline valve,” or "block valve.” The regulations do
include specific requirements on the location, accessibility, and maintenance
of valves, and they specifically require an operator to maintain in good
workint ordor at all times each valve that is necessary for the safe
operati.: of {its pipeline. The Safety Board notes from the OPS
represoatitive’s  testimony at the Board’s public hearing on this accident
that = ~ir.umstances of the Calnev accident have prompted the OPS to review
jts ralicv un the treatment of check valves. In response to Safety
RecGinienda.ion P-89-6, RSPA has initiated a study, to be completed in August
1990, o frievmine the feasibility of establishing inspection, maintenmance,
ang- test requirements to demonstrate and maintain the proper functioning of
check valves installed in pipeline systems. The Safety Board believes that
the RSPA study should also address the lack of definitions for the various
terms used for valves in the pipeline safety regulations. -

The circumstances of this accident attest to the need for improvements
in the Federal regulaticns for prompt detection and shutdown of failed liquid
pipelines--a safety improvement long sought by the Safety Board. Both the

1iquid and the natural gas pipeline Federal regulations were based on

industry codes ASA B31.8 for 49 CFR Part 192 (the natural gas pipeline
reguiations) and ASA B31.4 for 49 CFR Part 195 (the 1liquid pipeline
regulations). The Safety Board has previcusiy noted that the industry code
for gas pipelines took into account population densities for construction,
valve spacing, testing, and many other safety requirements whereas the
industry code for liquid pipelines did not. To construct a pipeline in
San Bernardino adjacent to Calnev’s pipeline, the design for a natural gas
pipeline would have to comply with several population-based safety factors
, such as the allowable cperating stress level, mainline valve spacing, -and the
Fhydrostatic testing Jevel; no population-based safety factors would apply to
" the design of a liquid pipeline constructed in the same location.
* additicnally, a natural gas pipeline installed in the area of the Calnev
~pipeline would be subject to several population-based operating and
maintenance requirements including the requirement to reduce the operating
stress in the pipe by lowering the internal pressure should the population
density increase to specified levels; a liquid pipeline would not be subject
to the requirements. Recognizing the above related differences between the
two sets of pipeline safety regulations, the Safety Board, as a result of its
investigation of a petroleum gas pipeline rupture in West Odessa, Texas, on
March 15, 1983,3% recommended that RSPA:

39 pipeline Accident Report--"Mid America Pipeline System Liquefied
Petroleum Gas Pipetine Rupture, West Odessa, Texss, MWarch 15, 1983"
(NTSB/PAR-84/1).
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3 Amend Federal regulations governing pipeﬂhes that transport highly

_volatile liquids to require a level of safety for the public
comparable to that now required for natural gas pipelines.

}
! RSPA responded on April 7, 1986, that the maximum allowable operating
. pressure for gas pipelines was based on the maximum hoop stress levels in the
E line as a function of population densities adjacent to the lines. The letter
' further stated that "In contrast, stress level does not appear to be a
' significant factor in HVL [high volatile liquid] pipeline accidents. In
fact, we are not aware of any HVL pipeline accident that has involved a long-
E

- running fracture....
In a letter to RSPA on August 20, 1986, the Safety Board stated: o

...the Research and Special Programs Administration (RSPA) may have

missed the thrust of this recommendation. The Safety Board ‘is

recommending that the safety standards for liquid pipelines be ‘

equivalent to- natural gas pipeline standards....Based on our -

knowledge of the history of the ANSI B31.8 Code, the industry

A rationale for development of the population based class location i
criteria was not solely in response tc its concern about fracture :

propagation; it was also in response to industry’s over all concern

about the increasing populations residing adjacent to its pipelines

which initially were located in noninhabited areas....Furthermore,

the Board did not make its assessment solely on the basis that the

gas standards contained requirements tied to class locations rathar

jts assessment was that the overall standards were not 2s stringent

in many respects as those for gas pipelines. :

PR L SUL TR Rl i

The Safety Buard——classified Safety Recommendation P-84-26 as “Open-- ©-
Unacceptable Action.” Subsequently, =a February 11, 1987, RSPA issued an ]
ANPRM (Docket PS-93) addressing amendments to the safety standards for gas
and hazardous liquid pipelines. The Safety Board provided comments to the
docket on this ANPRM and reclassified the recommendation as "Open--Acceptabie
Action.™ At the time RSPA informed the Safety Board of the ANPRM, it also _
informed the Board that it was planning a research study in fiscal year 1988 .
to determine if there is a difference in the levels of safety provided for !
liquid pipelines and for gas pipelines. RSPA has advised the Safety Board

that the report on this study has been drafted; however, completicon and
jssuance of the report has been delayed because OPS has an insufficient
number of staff members to accomplish this work and the work mandated by
Congress in RSPA’s Reauthorization Act. As a result of its investigation of

the liquid pipeline rupture and fire in Mounds View, Minnesota, on July 8,

1986, the Safety Board reiterated Safety Recommendation P-84-26 to RSPA and
reconfirmed its position that there is a difference in the level of safely

and that RSPA should take action to eliminate this difference. The Safety
Board’s investigation of the train derailment and pipeline rupture at San
Bernardino, California, heightens the Board’s concern that the difference in

the level of safety provided for liquid pipelines and for gas pipelines has

not been eliminated. In its June 8, 1990, notice on Docket PS-93, RSPA
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addresses some issues related to Safety Recommendation P-84-26. On the issue
of improved populated-based leak detection and isolation requirements through
remotely controlled valves and remotely monitored gauges and meters, RSPA

‘stated "that pipeline-simulation technology for more rapid leak detection and

shutdown is not sufficiently developed for general use.  Operators now are

- required to monitor their pipelines for leaks and other indications of
.abnorsal operations and to take appropriate corrective actions if necessary.”

RSPA also stated that it is continuing te study the capabilities of advanced
supervisory control and data acquisition systems and the benefits of using
resotely controlled or automatic valves to isolate line sections where leaks
are located.  RSPA plans to initiate further rulemaking with respect to these
subjects if its studies demonstrate that net benefits can be achieved in

.'particuhr situations. __

On the issue of establishing population-based class location criteria
for. liquid pipelires and establishiny more stringent safety standards as the
population-at-risk increases, RSPA states that Part 195 now contains many
safety standards that vary in stringency according to populaticn
characteristics, although a class location scheme is not employed. RSPA
stated that a study is near completion on the need to amend these reguiations

-- to establish more stringent safety standards for hazardous liquid pipelines

in populated areas, and the results of this study will determine if further
rulemaking on this subject is required. Because RSPA contends that Part 195
contains population-based safety standards, Safety Board staff again reviewed
these regulations. A few requirements, primarily ralated to construction amd
testing when a pipe is initially constructed, contain general statements such
as "avoid as far as practicable" populated areas or establish distances that
newly constructed pipelines must be offset from existing buildings. The
review of Part 195 found no safety requirement that required additional
action of a liquid pipeline operator as a resuit of increased population
adjacent to a pipeline. For a pipeline initially constructed through
uninhabited land, no change in the pipeline or in its manner of operation and
gpaintenance would be required under Part 195, even when a metropolitan ared
had: been constructed adjacent to the pipeline. The Safety Board urges RSPA
to objectively assess the increased operating, maintenance, and emergency
response requirements essential to provide reasonable public safety when a
greater number of people are exposed to risks of unintended releases of
hazardous liquids from pipelines. 3afety Recommendation P-84-26 has been
reclassified as “Open-Unacceptable Action® because RSPA has taken no action
to implement the recommendation and because RSPA’s comments on subjects
related to this recommendation are more directed at supporting existing
regulations rather than objectively assessing the need to improve the
existing regulations. :

Enhancing Public Safety Near Railroads and Pipelines

Although the City of San Bernardino had developed 2 general plan for
land use, which was the framework for decisions by the City on the use of its
land for the protection of residents from natural and man-caused hazards, the
use of land in proximity to mainline railroads or high pressure pipelines was
not addressed in the general plan or in subsequent revisions to the plan. The
Safety Board believes that city and county officials should take into
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dccount the location of railroads and high pressure pipelines whea develeping
a general plan for land use. Furthermore, the Safety Board belfeves that the
National Association of Counties and the National League of Cities are the
appropriate organizations to inform their meshers of the circumstances of the
train derailment and subsequent pipeline rupture and to urge their members to
account for the location of mainline railroads and high pressure pipelines

during the development of plans, or during revisions to existing plans, that
address-policies and objectives for land use.

The Safety Board has previously expressed concern about the development
- of residential lots near pipelines.  As a res: 1t of its investigation of the
liquefied petroleum gas pipeline rupture in West Odessa, Texas, the Safety
board ‘issued Safety Recommendation P-84-27 asking - that the National
Association of County Administrators and the National Cecuncil of County

Association Executives *...urge [their members] to develop measures to

“preclude the development of residential lots over pipelines transporting

hazardous liquids or gases or of lots on which construction wili necessarily
encroach on easesents for the pipelines.” The Safety Board has not recefved
a substantive response to the recommendation despite efforts to solicit z

response. Comsequently, Safety Recommendation P-84-27 has been classified
"Closed--Unacceptable Action.® ) _

As a result of its investigation of the accident in West Odessa, Texas,
tre Safety Board ilsc issued Safety Recommendaticn P-84-28 tc the American
Land Development Associatior asking that they:

MAdvise its meabers of the circuastances of the accident near West
Odessa, Texas, on March 15, 1983, and urge them to cooperate with
local government 1laxd planning and Zoning agencies in the
developwent and implementation  of restrictions against the
development of residential lots over pipelines transporting
hazardous Tiquids or -gases-or of lots on which construction wil)
necessarily encroach on easements for the pipelines,

The Safety Board also issued Safety Recommendation P-84-30 to the
National Academy of Sciences asking that it:

Assess the adequacy of existing public policy for surface and
subsurface use of lard adi2cent to pipelines that transport
hazardous commodities to provide reasonable public safety. Based
on the firdings of the assessment, develop a recommended policy to
correct identified deficiencies in current policy.

Despite followup efforts by the Safety Board to ascertain what acticns were
taken, neither the American Land Development Association nor the Urban Land
Institute responded to Safety Recomeendation P-84-28 (the recommendation was
classified as "Closed--Unacceptable Action® in May 1989). 1In response to
P-84-30, however, the Transportation Research Board of the National Research
Council completed a report *Pipelines and Pubiic Safety® (Special Report 219)
that examines ways in which pipeline accidents caused by land development too

near pipelines couid be averted by more effective land-use policies. The
report also provides a synthesis of policies and practices for enhancing
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public safety near pipelines through damage prevention prograss and emergency
preparedness p.ograms, as well as land-use measures. The recommended actions
in this report are specifically directed to public safety and land-use issues
for pipelines, but the Safety Board believes, in principla, the discussion on
laxd use would also apply to railroads. MNoreover, many of the considerations
on land-use limitations for property adjacent to pipelines but not yet
_ developed, also should be applied to land adjaicent to railroads that has not
yst been developed. Consequently, the Safety Board believes that the report
could prove useful to local officials and it encourages the Nztional
Association of Counties and the National League of Cities to inform their
respective mesbers of the guidance available in the report and %o encourage
them to develop and implement policies on the use of lands adjacent to
railrvads and pipelines that are designed to protect public safety.

survival- Aspects

As a result of the train derailment, two crewmembers received fatal
injuries: the conductor, riding in the lead unit with the head-end engineer;
and the head-end brakeman, located in the third lead locomotive wmit. Both
of these locomotive units came to rest on their left sides (with respect ic
their directicn of travel). There is no evidence that either locamotive unit
rolled over du-ing the derailment. Examination of the wreckage indicated
that the left side of both units received substantial damage, which most
likely compromised the occupiable space for these two crewmembers.
Postmorten examinations indicated that both crewmembers died of multiple
trammatic injuries. The head-end engineer, according to witnesses, ¢limbed
out of the top of the wreckage (right side of locomotive). The right side of
the locomotive had substantially  less damage than the Jeft side. As a
result, the right side of the operating compartment was not substantially
compromised and, consequently, the head-end engineer survived the derailment.

Two residents received fatal bure “injuries-as a result of the pipeline
rupture and subsequent fire. One resident was located in a burmed out home
at 2327 Duffy Street; the other resident was found in the backyard of 2
residence at 2315 Duffy Street. Because of the explosion and extensive fire
jmmediately following the rupture, the accident was not survivable for
either resident.

Elergency Response

The initial response to both the train derailment and the pipeline
rupture was timely; mutual aid agreemenis were appropriately implemented and
the necessary resources were available to an incident command system that was
well organized. Evacuation of residents following both accidents was well
coordinated and was conducted in a timely manner. Residential utility lines
were appropriately shut down following both accidents. A staging area for
incoming equipeent was set up which was effective in the management of
firefighting efforts following ~he pipeline rupture. The medical triage
group coordinated transportation and treatment of injured with ambulance
agencies and the Red Cross following both accidents.
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When the incident commander arrived at the scene of the train
derailment, he appropriately requested that a hazardous =aterials -unit
respond to the scene because of the unknown product being carried by the
train, the leaking diesel fuel from the overturned locomotive uxits, and the
possibility of pipeline involvement. Considerable effort was given to
locating missing persons during the search and rescue operation before any

attempt was made to remove the train wreckage.

The investigation revealed that personnel from the California State Fire
Marshal’s Office, as representatives for the Office of Pipeline Safety, did
not make the incident commander sufficiently aware of their role in
responding to the train derailment. The incident commander testified that he
made several requests of Calnev following the train dérailment but failed to
exercise his authority as incident commander, which empowered him to shut
down all operations until acceptable safety precautions had been taken, to
follow up on his vequests to ensure that the integrity of the pipeline had
been waintained. Had the incident commander contacted the Stats Fire
Marshai’s Office and expressed his concerns, some of the requests he made to
Calnev may have been wmore adequately addressed. Testimony fron
representatives of the State Fire Marshal’s Office suggests that they had
routinely dealt directly with pipeline companies and may have been remiss in
not dealing more directly with the incident cosmander. During the response
to the pipeline rupture, the presence and role of the State Fire Marshal’s
Office was made known to the incident commander. Nevertheless, the Safety
Board believes that the role of the incident comsander should be clearly
defined to outline the individual’s authority as the person in charge of the
incident. The incident commander should not, as the deputy fire chief did
following the train derailment, relinquish control of the incident until all
concerns regarding the public’s safety have been thoroughly satisfied.

The agreement between the City of San Bernardino and the SP that was

- -brought to the Safety Board’s attention.at-the public hearing raises concerns

regarding adequate communication among the interested parties responding to
the accident. Although one provision of the agreement signed by the Cit: of
San Bernardino and the 5P indicated that the pipeline throughout the
derailment area would be completely expcsed and inspected, neither the
incident commander, who testified that on scere he had expresseq the desire
to have the pipeline exposed and inspected, nor Calnev, who ultimately
decided that complete exposure of the pipeline was not necessary, were
vnformed of the provision at the time the agreement was signed. Further, the
agreement was signed after the incident commander terminated his command of
the emergency response to the train derailment and after Calnev resumed
pipeline operations. According to testimony, neither Calnev nor the San
Bernardino fire department were made aware of the provision until weeks
after the pipeline rupture. Althcugh it appears that the agreement was
signed primarily for the SP to compensate the City of San Bernardino, the
Safety Board is concerned that this information was not shared promptly with
all pertinent parties.
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Medical and Toxicological Factors

Scuthern Pacific’s Physical Examination Policy.--Although the medical
condition of the train crewcesbers was not considered a factor in the train

. derailment, the Safety Board’s investigation raised some concern regarding
‘the current SP physical examination policy. Both the head-end and helper

engineers had rveceived physical examinations about 3 years before the
accident. Since their respective physical examinations 17 years, 18 years,
and 29 years before the accident, the conductor, the head-end brakeman, and
the helper brakeman had not been required by the company to undergoe any
further physical examinations. RAlso, there is no record that the assistant
chief dispatcher had ever received a company physical examination. The
Safety Board is concerned that without the requirement that employees receive
comprehensive periodic physical examinations, medic-' conditions may arise,
go undetected, and conceivably affect an employee’s ability to performs
duties. The Safety Board has previously addressed this issue. In its
investigation of the head-end collision of two Consolidated Rail Corporation

" freight trains near Thompsontown, Pennsylvania, on January 14, 1988, the

Safety Board stated:

The motivation for requiring periodic company physical examinations
has always been the fact that the safe operation of railroads
demands a proper Yevel of employee fitness. Unless esployees are
seriously 111 or injured, they cannot be expected to seek regular
physical examinations. More than ever, railiroad employees should
be subject to more stringent physical standards and regular, more
comprehensive physical examinations by practitioners who understard
what the employees do and under what circumstances they have to do
it.

: The Safety Board believes, therefore, that the SP should require its
operating ..crews and employees in safety-sensitive positions to receive
periodic comprehensive physical examinations. IR

In accordance with FRA requirements, toxicological samples were obtained
from all five crewmembers of Extra 7551 East: blood and urine specimens fros
the surviving crewmembers and blood, urine, and tissue specimens from the
deceased crewmesbers. Also, in accordance with SP requirements, a second
urine speciven was collected from each of the surviving crewmembers. Because
all specimens were negative for alcohol and other drugs and because the
available testimony indicates that none of the crewmembers was impaired, the
Safety Board concludes that alcohol and drugs were not a factor in the
operation of Extra 7551 East on May 12, 1569.

The train dispatcher on duty at the time of the derailment, the
assistant chief dispatcher who arranged the movement of Extra 7551 East, and
the cierks who estimated the weights of the hopper cars and who prepared the
shippar’s bill of lading were not requested to submit to toxicological
testing nor were they required to be tested. The Safety Board’s concern -
about the potential involvement of alcohol and other drugs in all railroad =
operations. has been well documented. The Safety Board believes that
employees in safety-sensitive positions that can affect the movement of
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trains--including supervisors and managers, train dispatchers, maintenance-
of-way employees, clerks who handle hazardous materials shipments or who are
_ responsible vor recording vital information concerning the makeup of trains--
should be required t¢ subwit to toxicological testing. -Recommendations have
. been addressed to the FRA that it include in its alcohol and drug abuse
fegulations ‘a1l persons in safety-sensitive positions, as a result of 2
Safety Board study on alcohol/drug use and its impact on railroad safety.*®
Although the Safety Board concludes that alcohoi and drugs were not a factor
in the train deraflment on May 12, 1989, the Safety Board believes that the
SP should revise its rules to require postaccident toxicological testirg of
~ all employees in safety-sensitive pesitions.

. CONCLUSIONS
Findings

1. When Extra 7551 East began 1ts descent from Hiland, only three of the
six Yocomotive units had functioning dynamic brakes; whether this total
of three involved the full dynamics of SP 7549 or SP 9340, or a
combination of the two could not be determined.

2. The head-end engineer’s belief that he had four locomotive units with
functioning dyramic brakes wis reasonable in view of the information
provided to him by the helper engincer.

3. Each of the 69 hoppéi cars of Extra 7551 East contained about 100 tons
of trona.

4. The accepted practice of estimating weights at the time cars were
released, coupled with the belief that these weights would be chanoced at
a later time, created a potentially hazardous situation in which yard
clerks were merely satisfying a reacuirement of the Southern Pacific
computer system.

5. The Southern Pacific shipping clerk did not indicate on the shipper’s
bill of lading that the weights he had listed were estimated weights;
the failure to do so affected the method by which the billing clerk
chose to enter the bill of lading information into the computer system
and ultimately the trailing tonnage informaticn given to the operating
crew of Extra 7551 East.

6. The tonnage profile generated by the Southern Pacific computer system
and given to the operating crew of Extra 7551 East contained the
incorrect trailing tonnage of 6,150 tons based on the weights estimated
by the yard clerks at the time the cars were released, rather than the
correct trailing tonnage of about 9,000 tons.

40 oy more information, read Safety Study--"Alcohol/drug Use and Its
Ispact on Railroad Sefety® (MTSR/SS-88/04;.
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Had the billing clerk elected to enter the individual weight of each
car into the car file of the computer system, the tonnage profile given
to the operating crew of Extra 7551 East would still have listed an
incorrect trailing tonnage. : :

The tonnage profile given to the crew of Extra 7551 East contained
jnaccurate information regarding the tons per operative brake because
of the incorrect trailing tonnage and because the Southern Pacific cars
equipped with empty-load devices had a normal braking czpability of 1,
rather than the 1 1/2 as outlined in the special instructions.

Thé head-end engineer’s acceptance of the information contained on the
tonnage profile as being accurate when he received the document was
reasanable. :

Based on actual tonmage, available dynamic brakes, and Southern Pacific
operating rules, Extra 7551 fast should not have been permitted to
operate down the 2.2 percent grade.

The head-end éngineer would have been able to stop the train at the
point he exceeded the 13-1b brake pipe reduction.

Southern Pacific operating rule 61.E provided inadequate guidance_to the
head-end engineer on the allowable speed and brake pipe reduction down
the 2.2-percent grade.-

The head-end engineer had sufficient time to recover his dynamic
brakes, z1though he had not been trained to do so; however, recovering
the dynamic brakes would have had little, if any, effect on the speed
of the train as it entered the 4-degree curve, znd the accident would
sti11 have occurred. T

T The head-end enginéer would have had no reason to ctomsiderusing
- retainers befere he began descending the grade.

The helper engineer did not convey accurate information to the head-end
engineer regarding the status of dynamic brakes on the helper units.

Crewsembers were not trained and instructed to work as a team and
communicate to arrive at the most suitable solution to the emergency at
hand. ' '

The head-end engineer may have been able to bring the train safely down
the hill had he crested the hill at 15 mph, which he would have been
required to do if the dispatcher had informed him of the correct
trailing tonnage. -

The head-end engineer may have decided not to operate Extra 7551 East
down the grade had he received accurate information about the trailing
tonnage and the nurber of locomotive units with inoperative dynamic
brakes. ‘
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The Federal Railroad Administration’s position that both the equipping
and use of dynamic brakes are optional is not consistent with the level
of emphasis placed on the use of dynamic brakes in railroad operating
rules, timetable instructions, and training. ’

Inaccurate information concerning the trailing tonnage of a train can
still be generated by the Southern Pacific computer system and given to
the crew, even with the revisions made by Southern Pacific following the
trair derailiment.

The rationale to have the interlock nullify the dynamic brakes when the
train brakes are placed into emergency is no longer consistent with the
current training and operation of trains.

Updating the computer system- with information regarding defective
locomotive conditions did not receive priority attention in the
dispatchers’ office, and the responsibility for doing so was not
clearly delegated by Southern Pacific management.

The Southern Pacific engineer training program did not adequately

prepare engineers for handling a train in the event of an emergency
situation. :

The . Southern Pacific management oversight of train operations,
particularly on mountain grades, was inadequate.

The damage to the pipeline did not occur before the train derailment on
May 12, 1989.

Calnev’s pipeline met the industry-recommended safety requirements in

effect when it was constructed; no State or Federal regulations were in
effect at that time.

The 4 to 6 feet of earth cover over Calnev’s pipeline protected it from

damage when the Southern Pacific train derailed over the pipeline.

Calnev and Southern Pacific’s surveillance of excavating equipment
operations was insufficient to prevent damage to Calnev’s pipeline.

Calnev’s pipeline was mechanically dented and gouged at several
locations by earth-moving equipment. '

The Calrev pipeline was most likely damaged durihg the train wreckage
removal operations or during the removal of the trona ™ from the
derailment site. '

Calrev returned the pipeline to service without adequately inspecting or
testing the pipeline for damage and without recognizing that its eariier
inability to lower the pressure below 800 psig could have been the
result of malfunctioning check valves.
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32. Calnev’s pipeline experienced an ovarstress on May 25, 1989, when a

.- preexisting microfissure grew in size as the normal operation of the

“pipeline subjected the metal in the damaged area to cyclic loading at 2
substantially larger operating stress-to-yield-strength ratio.

33. The previously untested All-Clear check valves at MP 6.9, 14.9, 19.2,
" and 25.7 failed to properly close and allowed thousands of barrels of
~ gasoline at higher locations to be released from the failed pipeline.

34. The Calnev dispatcher’s attempts to restart the pipeline had no effect
on the consequences of the pipeline accident because the computer
control and monitoring system promptly detected the abnormal pressures
in the pipeline and shut down the pumps.

35. Federal pipeline safety requirements for Tiquid pipelines do nct
properly protect pubiic safety because they do not contain adequate
requirements for the rapid detection and shutdown of failed pipelines
and there are no provisions for safety enhancements when the population
at risk increases. C :

36. The -City .of - San Bernardino’s plan for land use did not address the
hazards posed by the proximity of mainline railroads and of high
pressure pipelines.

37. The head-end engineer prohably survived the accident because the side of
the operating compartment in which he was riding was not substantiailly
compromised.

38. The initial notification and emergency vesponse to both the train
derailment and the pipeline rupture was timely and effective.

39. After the train derailment, the députy fire chief, although .assured by

Calnev that the pipeline was-safe-to resume normal operations, did-not _ .

- fully exercise his authority as incident commander to have his concerns
vegarding the integrity of the pipeline addressed.

40. The California State Fire Marshal’s office, as an agent for the Office
of Pipeline Safety, did not adequately explain its role and
responsibility to the incident commander during the emergency response
to the train derailment. :

Probable Cause

The Nationai Transportation Safety Board determined that the probable
cause of the train derailment on May 12, 1989, was the failure to determire
and communicate the accurate trailing weight of the train, failure to
communicate the status of the train’s dynamic brakes, and the Southern
pacific operating rule that provided inadequate direction to the head-end

" engineer on the allowable speed and brake pipe reduction down the 2.2-percent

grade.

o
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The National Transportation Safety Board determined that the probable

- cause of the pipeline rupture on May 25, 1989, was the inadequate testing and

inspection of the pipeline following the derailment that failed to detect -

damage to the pipe by earth-moving equipment. Contributing to the cause of
the pipeline rupture was the severity of the train derailment that vesulted
in extensive wreckage and commodity removal operations. Contributing to the
severity - of the damage resulting from substantial product release was
Calnev’: - failure to inspect and test check valves to determine that they
functioned properly, particularly after the train derailment.

. RECOMMENDATIONS

As a result of its investigation, the National Transportation Safety
Board made the following safety recommendations:

--to the Southern Pacific Transpartation Company:

Develop explicit procedures that require the dispatcher and
the operating crew to communicate vital information concerning
the condition of the train that may impact on the crew’s
decisionmaking ‘and. trair handling inc?uding, but not limited
to, the number of locomotive units with functioning dynamic
brakes and the trailing tonnage of the train. (Class II,
Priority Action) (R-S0-12)

Improve the method of developing accurate trailing tonnage
information to be provided to traincrews. (Class II, Priority
-Action) (R-90-13)

E]iminate the dynamic brake/emergency interlock on all
locomotive units. (Class II, Priority Action) (R-90-14)

Develop a procedure -that -will ensure that information

concerning defective locomotive conditions is entered into the
computer system in a timely manner and that the responsibility
for doing so is clearly delegated. (Class II, Priority Action)
(R-90-15)

Review the training program for engineers and. incorporate
emergency situations into the simulator portion of the program
that will require engineers to respond appropriately -to
various operating parameters, including the recovery of
dynamic braking. (Class II, Priority Action) (k-90-16)

Review the supevvisory oversight of train operations and
provide specific guidance regarding the number and types of
efficiency- tests, check rides, and the review of event
recorder tapes. (Class II, Priority Action) (R-90-17)
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Require pistaccident toxicological testing of all employees in

- safety-sensitive positions, including dispatchers and clerks

who are responsible for preparing accurate train. documents.
(Class 11, Priority-Action) (R-90-18)

Revise the procedures.for qualifying engineers to require that
supervisors ride with ‘an engineer in both directions on
mountain grade territory before qualifying the engineer over
the entire territory and that the ride be perforied on-a train
that is comparable in size and trailing tonnage to those
typically most difficult to operate on that territory. (Class
I1, Priority Action) (R-90-19)
Require overating crews and employees in safety-sensitive
positions to receive periodic comprehensive physical
examinations. (Class II, Priority Action) (R-90-20)

. Require the appropriate employees to obtain the actual weight

--to

of cars and product from shippers and to indicate on the bill
of lading if the weights listed are Shipper-certified or
estimated weights. (Class II, Priority Action) (R-90-21)

the Federal Railroad Administration:

Promulgate regulations regzarding the qualification of
engineers to require that supervisors ride with an engineer in
both directions on mountain grade territory before qualifying
the engineer over the entire territory and that the ride be
performed on 2 train that is comparable in size and trailing
tonnage to those typically most difficult to operate on that
territory. (Class II, Priority Action) (R-90-22)

Study, in conjunction with the Association of American
Railroads, the feasibility of developing a positive method to
indicaie to the operating engineer in the cab -of the
controlling locomotive unit the condition of the dynamic
brakes on all urits in the train. (Class III, Longer Term
Action) (R-90-23) .

Revise regulations to }equire that if a locomotive unit is
equipped with dynamic brakes that the dynamic brakes
function. (Class II, Priority Action) (R-90-24)

Require, in conjunction with the Research and Special Programs

Administration, railroad operators to coordinate with

operators of pipelines located on or adjacent to their
railroad rights-of-way the development of plans for handling
transportation emergencies that may impact both the rail and
pipeline systems and then to discuss the plan with affected
State and local emergency response -agencies. {(Class II,
Priority Action) (R-90-25)
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the Association of American Rai]roadsf

Study, in conjunction with the Federal Railroad
Administration, the feasibility of developing a positive
method to indicate to the operating engineer in the cab c¢f the
controlling locomotive unit the condition of the dynamic
brakes on all units in the train. (Class 1II, Longer Term
Action) (R-90-26)

Inform your members of the circumstances of the train
derailment at San Bernardinu, California, on May 12, 1983, and
notify them of the braking capability of cars equipped with
empty/load devices, advising that timetable instructions and
operating rules should be revised accordingly. (Class I1,
Priority Action) (R-90-27) : <

Calnev Pipe Line Company:

Enchance the computerized cp-rating system by requiring ;he'

dispatcher on duty to acknowledge individually each atars
received or by adding a second dissimilar sounding alarm
denoting multiple alarm conditions. (Class II, Priority
Action) (P-90-22) :

Provide a means for testing all mainline check valves to

determine that they function properly and test these valves
annually. (Class II, Priority Action) (P-90-23)

the City of San Bernardino:

" Revise the existing plan for land use to account for the

Yocation of railroads and nigh pressire pipelines. (Class 11,
Priority Action) (I-90-18)

Define clearly the authority of the incident commander as the
person-in-charge of an emergency response and emphasize the
need to not relinquish control cof an incident until alil
concerns regarding the public safety have been thoroughly
catisfied. (Class II, Priority Action) (1-90-19)

the Research and Special Programs Administiration:

Address, in the ongoing study to determine the feasibility of

establishing inspection, maintenance, and test requirements

for check valves, the lack of definitions for_ the various
terms used for valves in the pipeline safety regulations.
(Class II, Priority Action) (P-90-24)
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Require, in conjunction . with the Federai Railroad
Administration, operators of pipelines located on or adjacent
to railroad rights-of-way to coordinate with the railroad
operators the development of plans for handling transportation
emergencies that may impact both the rail and pipeline systems
and then to discuss the plan with affected State and local
emergency response agencies. (Class II, Priority Action)
(P-90-25) :

--to the National Association of Counties and the National League of
Cities:

Inform your members of the land-use guidance for enhancing
public safety contained -in the National Research Council’s
Special Report 219, “Pipeline and Public Safety," and
encourage them to develop and implement policies to protect
public safety for lands adjacent to pipelines and railroads.
(Class Ii, Priority Action) (1-90-20)

ko g o ATt D JB AR A,
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As a result of its investigation, ‘the Safety Board also reiterated the
following safety recommendations:

--to the Research and Special Programs Administration:

1 ¥ U i ! SRR i

P-84-26

Amend Federal regulations governing pipelines that transport
highly volatile liquids to require a level of safety for the
- public comparable _to .that _now required for natural gas
pipelines. - - -

P-87-6

: Require existing natural gas transmission and liquid petreleum
‘ pipeline operators when repairing or modifying their systems,

to install facilities to incorporate the use of in-line

[internal] inspection equipment. )

e e e

p-87-7
Require that all new gas ‘and 1iquid transmission pipelines be
constructed to facilitate the use of in-line [internal]
_ instrument inspection equipment.

P-87-22

Require the installation of remote-operated valves on
pipelines that transport hazardous 1liquids, and base the
spacing of remote-operated valves on the population at risk.

’ ]
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--to the Federal Rai1road_Admihistration:
-89-5 )

Expedite the vulemaking requiring the use of event recorders
- in the railroad industry. .

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ James L. Kolstad
Chairman

/s/ Susan M. Coughlin
Vice Chairean

/s/ John K. Lauber
Member

/s/ Jdim Burnett
Member

Adopted: June 19, 1990 __ .__ . ___
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RPPERDIXES
APPENDIX A
!HVESTIGATIOH AMND HEARING
lnvestigation -

The National Transportation Safety Board was notified on May 12, 1989,

of a derailment of a Scuthern Pacific Transportation Company freight train

near San Bernardino, California. The 1investigator-in-charge and other
members of the investigative team were dispatched from the Washington, 0.C.
office and ths Fort Worth, Texas, and Atlanta, Georgia, field offices.
Investigative groups were established for engineering, mechanical,
operations, human performance, and survival factors,

On May 25, 1989, the Safety Bcard was notified of a pipeline rupture at
the site of the earlier train derailment. The investigator-in-charge and
members of the investigative team were again dispatched to the scene of the
accident. Invesiigative groups were eslablished for mechanical, pipeline
operations, human performance, and survival factors.

Hearing

A 5-day public hearing was convened in San Bernardino, California,
beginning on August 28, 1989, Designated parties at the hearing were the
Southern Pacific Transportation Company, the Calnev Pipe Line Company, the
Federal Railroad Administration, the Research and Specijal Programs
Administration, the State of California (the Public Utilities Commission for
the train derailment and the State Fire Marshal’s Office for the pipeline
rupture),. the -City of San Bernardino,—the -Brotherhood of Locomotive
Engineers, and the United Transportation Union.  Thirty four witnesses
testified during the 5-day hearing.
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APPENDIX B
PERSONNEL INFORMATION.

Southern Pacific Transportation Company Personnel

Engineer, Extra 755} East.--Engineer Frank W. Holland, age 33, received
his last SP medical examination on December 11, 1986. The medicai record
disclosed no adverse medical condition and reported that his hearing and
corrected vision were within normal limits.

Conductor, Extra 7551 East.--Conductor Everett Crown, age 35, underwent
a company physical examination on April 18, 1972. The record of that
examiration disciosed no medical problems and reported vision and hearing to
be within normal limits. No other documentation could be located by SF
officials concerning his medical condition. Postaccident statements by
Conductaor Crown’s wife indicated that his sensory acuity at the time of the
accident was normal. :

.--Brakeman Allan Reiss, age 43, received his
last company physical examination, according to SP medical records, in
November 1971. The record revealed no medical procblems and reported his
hearing and uncorrected vision to be normal. According to Brakeman Reiss’
wife, her husbano had recently received a routine physical examination frcm
their family physician, who reported no medical problems.

Helper Engineer, Extra 7551 East.--Engineer Lawrence Hill, age 42,
underwent a company physical examination on December 19, 1986. The record
indicated no restrictive medical conditicns and reported his hearing. and
corrected vision to be within normai limits,__ '

lieloer Brakeman, Extra 7551 East.--Brakeman Robert Waterbury, age 57,
received his last company physical examination in April 1960. The SP records
at that time indicated no adverse medical conditions and reported his hzaring
and corrected vision to be within normal 1limits. = Brakeman Waterbury
indicated that since his last company physical examination, he had been
seeing a local physician for a high blood pressure condition. The physician
last examined Brakeman Waterbury in March 1989, and refilled a prescription
for an antihypertencive drug. At the time of the examination, the physician
reported no complications and noted Brakeman Waterbury’s blood pressure to be
within the norma] range.

Calnev Personnel

Pipeline Dispatcher.--Dispatcher Arturo Aguilar, age 34, received his
last company physical examination on lYeptember 2, 1988. The record disclosed
no adverss ?edicai condition and reported his hearing and uncorrected vision
to be normal.
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APPENDIX C
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(provided by shipper)
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APPENDIX C
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' APPENDIX ¢
BILL OF LADING
(provided by shipper)
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APFERDIX C
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APPENDIX D

TONNAGE PROFILE OF EXTRA 7551 EAST
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APPENDIX E

OPS HAZARDOUS FACILITY ORDER
AXD SUBSEGUENT AMENDED ORDERS

DLFARTHINT OF TRARSPORTATION
RAZSTANSE AND SPICIAL PRICKANS ADMINISTRATION
WASKINSTON, D.C.

)
3K SEI MAYTD OF )
COXTY PIPILINT COTNSY ) cPr WO, 5087 - R
RIS PONDINT g
. FENAL OKOIR

Felisving & Tupiule on. May 35, 3819, the Office of Pipeiine

safety (OPS), through Jis Westiemm gegion, initisted an
{rvestigation of Responiente 14+Iincd interstate Materdous 1iquid
(petresese profuct) gipeline ir Sar Serrardine, Califernis on the
site, ané in the viciaity, of » deralilmert or Nay 32, 290§ ¢l 8
sovtrerr. Facific train. As the result of the yupturs and ihe
relszse of gessiing, arn ersulng fire causal at lsast trree
fotasities and 31 injuriss as wvell as ertassive property darage.

Besed on the pre:ivirary gindingy made belov, I find trat it
goazed inte sesvics wnder e saze circozstances as axisted after
e ropture, that pertion of Respindent’s pipeline suiect to the
seg.ived cerrective sctions pressrited irn Section 3 Delov, would
be bazardous to life and proparty. Accordingly, paTisant to e
svtrority of sectier 20§(E) of the Eazaréocs Liguid Fipeline
Sefety Act ©f 1§75, a8 acsmded (45 ASp. U.S.C. 2008 (D) (HPIA!, 1
perety crder Fespinfent to eple the atticrs prescribed in Sertlcn

3 6f tETs Crder Befcre the sutlect pertion of-Fespondentts U

inzh pipeiine may be retuTned tc cperaticn.

Respendent desires mot to Celay Frogress tovard resczing safe
cperaticns &nd has erally veived prior written notice an? an
eppertunity fer pearing. Eespcndent bes sezeives oral rotice of
e terzs of Lhis Créer. Trerefcre, this Order §3 Ixsyed withsst
prios writien notice and hearing.

3. Erelimiresy Zindarsts

a. After e uiy 32.’3915 train deraiinent, the
3inre Fad not been corylelely erxpased and
wiscally exaxined for Casege. .

p. . Toe portien of the pipeline potentially
affectad Dy the Serailsent vas yeported to e
ot Joast 300 feet. Fespondent €id not
aszertain the structural integrity of ¢he
entire section of affested pipeline after the
Ney 12, 19t5 derailivent. 1Ir additien Lo
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structurai Gazege, ceating dazegs Bay bive
eccurred as & result ©f the Sarailment am’
cisar-up efforis.

€. It ves gopiried ot varfeus wreskage dedric
(re3), trTain partis, ete! was found Bas? the
gpc:!u vhat exsosed after the fallore.

.ig dedris By {wo a éeirisantsl affelt on

e integrity of the pipeiine,

é. Tre 3ine Is used for the trarsporistion of
aycteus prodJcts unfey pressurs. A fallure
ﬂ the )ine car Tesult in {r.jury to perscns
and proparty. 7Ih2 feilure or May 2%, 1089
{p2izates this circaxsiansy.

. Thre line TUnS adissent te A residentinl aTes.
2. Lipel vered by qris Grder.

The pertior of Bespondert’s 14~Inck petrelax pipeline te whick
the res.irazacte ©f this crder apriy is herely described as
foilows:

A1) of trat pipe betvean 2 point 200 yards
s5oth of the chesk valve en the doah slrean
gide of the deralirent ingert aven, (Calnev
gesignation, spticr. 361 « 40) and & point
200 yaTés UFBLTEAT of the road casing 3t
Fighiand Averue. (Catnew. des gratics station
32 4 92).

™he cerzestive actions reg:ived haveir ate designed to assiTa
e epeTation of the sliest pipeiine, if resuxed, iz safe.
Purscant tt sertion 30§ (3) ©f the EPS5A, 1 baredy order CoiNav
Fipeline Cozzany te teke the folicving ecticns vith respect to
opcratior of the pipeline:
‘2. Erzavete ané axpsse the fu)l circuxference of -
pipe brivean 8 point SC feet nortd of the
casing benesth Eighoang Avenoe and the sovth
end of the levee aglasert to the chetk valve.

p. Conduct 8 thorolgh visce) irspection of the sntire
circuzferante of the pipe axpsed undsy paregraph
». ©f this Section to locate any Saxege to '.ge
ccating or the pipe itself and rejalr €7 zeplace
costing or pipe &% apprepriste.

P

iy ot iy

-!m«mnmﬂtmwmim“
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e. B sxuuu:..n; {vater under pressure) test tha
:3;0 te 1.2% tismes IU3 mixziscx operating pressure. :
¢ test pust be conducted {r. accordance witk the !
applicarle reguirezents of 49 CTX Fart 195. :

" The Crief of the €Y Westery Regien will reviev and approve '
Respandant’s bhydrostatic testing and inspection prograk. OFS
will mrriter the test. The pipeline s?all pet Be zoturred to
sexvice until a)) ections veJvired hezeln are deternined by the

Cr.ef of tre DPS Sesterr Fejion to Lave bear suctessfully
coz;iated.,

Failure fe corply with the terzs of this Oréer 3ay resuit in the
atsesszart ©f zivil peraities or referral to the Alicriey Cereral

for relief in the apjropriate United $tates District Covrt. T2is
Crder is affective vpor isscance.

“Q.‘.L.-.LL T

Eictard 1. Beax
Directeor, Office of Fipeline Srfaty

!
i
t
i
i
i
4
H
i
i

LATE 285UED: w7 g S
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DEPARTHEXT oi TRANSPORTATION

RESEARCH AND SPECIAL PROGRANS ADMINISTRATION
, WASKINGTON, D.C.

IN THZ WATITR OF
CALFIV PIPL LINE CONPAXY
RESPONDENT

CPF ¥O. SOMA - K

et At S A Bt

ANINDED FINAL ORLIR

Follewing & rupture on Kay 25, 1989, the Office of Pipeline
gafaty (OPS), through its Westarn regien, initiated an
investigstion of Respondent 's 14-inch interstate Razardous liguid
(petroleus product) pipeline in San pernardine, California, en
the site, and in the vicinity, of a derailmant eon Hxy 12, 1989,
of a Southern Pacific train. As the result of the rupture and
the releass of gasoline, an ansuing fire caused fatalities and
injuries as vell as axtansive proparty daxage. ;

In response to the sccident, and to ensure that the pipeline
could ba safely cperated in the future, on May 26, 1989, 1
ordered (CPF No. 5087=H) Respondsnt to take cartain actiens
(Section 3) before putting the pipeline back 4in sarvics. Based
on infoerzation ebtrined by oPs since issuance of the Order as
gart of its ongoing investigaticn of the rupture, I am heredy
a=ending the Ordar at set ferth belov. -

Based on the preliminary gindings made dalov, I find that it
piaced into service under the sase circuzstances as existed after
the rupture, that portion of Respondent's pipeline subject to the
regiired corrective actions prescribed in section 2 Below, would
pe hazardsus to life and proparty- Accordingly, pursuant to the
suthority of sectien 209(b) of the Mazardeus Liquid Pipeline
safety Act of 1979, as asanded(43 App. U.S.C. 2000(b) (HLPSA), I
hereby order Respondernt 0 take the scticns prescribed in Section
2 of this Amanded Final Ordar before the sudject poertion of
Respondent's 14=inch pipeline may be raturned to cperstion.

Respondent desires hot to delay proyress toward resuning safe
operstions and has erelly vaived prior written notice and an
oppoertunity for hesring. Respondent Ras received orel motics of
the terms of this Amended Final Crder. Therefora, this Anended
Finsl Order is iasued without prior vrittem motica and bearing.

3. Pralizinaxy Fipdingo.

a. After the May ii, 1999, train derailmart, the
line had not been sozpletely exposed and
visually exszinod for damage.
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The portion of the pipaline potentially
affacted by the derailmant vas reporiad ¢o bo
8%t least 500 fyet. Mespondent 4id not
ascertain the structural integrity of the
entire section of affected pipeline alter the
Nay 12, 1989, derallasent. In sdditien to
structural dazage, tosting dasage may have
eccurred as a recult of the derailment and
cleen~up efforts.

It was reported that varicus vreckega dadris
{(rail, train parts, etc.) vas found naar the
piteline vhen exposed sfter the failure.
This debdris may have & detrimental affect eon
the integrity of the pipaline.

Tre lire is used for the transper-ation of
petroleuz producis under pressure. A fallure
in the line cen result in injury to perscrns
and property. The tailure on May 2%, 1929,
indicates this circcestance.

The line runs sdjacent to & residentianl area.

2. Eeguired Cerrective Actions,

The corrective actions required herein are designed to assure
that operation of the subject pipeline, if resuved, is safe. The
ections prescribed herein supercede the acticns prescribed in
Section 3 of the Crder issuel to Respondent on May 26, 1§89.

Pursant to section 209(b) of the HLPSA, I beredy erdar CaikNav
Fipe Line Cocpany to take the following actions with respect to
operation of ths pipeline: .

Excavate and expose the Zull circuxfersnce ef
pipe batveen 8 peint 10 faet north ‘ ’
(dowvnstreax) ©f the casing bensath Righlanad
Avanuge and thy scuth (upsireas) rise of the
Nuscoy leves. :

Conduct a visual inspection of tke antire
circunferance of the pipe exposed under paragraph
&. of this Saction to deterziie any damage to the
pipe or pipe ceoating.

Replace all pipe bct;nn the points {dentified in
paragraph a. of this Section with hev pipe.

Install a block vilve batwesn the chaek valve and tha
Kuscey Leves. -

e
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e. Hydrostatically (vater undsr pressurc) test the
pipe betveen & point 20 feet socuth of the Righland
Avanus casing and the plock valve reguired under
paragraph d. of this gection to 1.25 times ita
BAXiBUR Cperating pressure. ' : -

f. Tach action reguired by this Asended Final Order must
be perforsad .in sccordence with &1l applicabla
reguiresents of 49 CTR Part 193.

The Chief of tha OPS Wastern Region will veview and approve
Respondent's hydrestatic testing and inspection program. OPS
will monitor the test. The pipeline shall not be raturnad to
service until all actions ro?uind herein aras detearained by the
Chici af the OPS Western Region to have basn succassfully
coxpleted. - :

Failure to copply with the tarms of this Azended Final Order zay
result in the assesspent of civil panalties or raferral)l to the
Attorney Genersl for relief in the sppropriste United States
_District Court. This Apended Final Order is effective upen
issuance. -

LA

Richard L. Beax
Directer, Office of Pipeline Sefety

DATE 1SSUED: _ WAY 30 9
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DEPARTMENT OF TRANSPORTATION
RISIARCH AND SPECIAL PROGRAMS ADMINISTRATION
 WASHINGTON, D¢ _

IN THE KATTIR OF
CALXTY PIPL LINT COMPANY,
RESPONDENT.

CPF Fo. 5087-1

e Nt R N st Sanst N e S

. FURTHER AMINDMINT 10
AMINDED FINAL ORDER

Pursvant ts section 209(b) of the Mazardous Liguid
Pipeline Safety Act of 1979 (ELPSA), 49 U.§.cC. app. § 2008(k),
1 issuel a bazardous facility erder to Respondent on May 26,
1929. That erder reguired Respendent to taks certain
correctiive action with respect te its 14-inch hazardous liguid
pipeline ir Sar Berrardino, California. oOn May 39, 1989, I
azendsd that order (Asended Final Order).

During the course of the corrective action required by the
A-ended Finel Order, nanely during the physical expesure of the
line required by paragraph a. of that order, 3t vas discoverel
that the line bas & bond at the casing. This condition rerders
it technically izprectical, if not fzpoasible, to tie-in nev
Fipe at that location (10 feet morth of the casing) as regquired
by paragapk B. By letter of June 6, 1989, Kespondent has

reg-ested relief fron this reguiresent. Keview of the exposed _

pipe by & representative of the Office of Pipeline Safety -
indicates pc aprarent darvage to the pipe at that location.
Furtherzorc, the line will by bydrostatically tested prior to
TeLirT te service, assuring safety. :
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Accordingly, 2 heraby further asend the Arended Final
Order by replecing paTagraph e. vith the felleving hew
paragraph €.3

c. Repiace all pipe betusen the points : -
- jdentified in paregraph a. of this Sectiorn

with nav pipe sxcept that Teplacament need

not De done Detvesn the exposed peint 10 faet

porth ©f the casing and the point approxizately

38 to 40 feet Torth of the casing et vhich a

tie-in besores technically pract cal. The

selection of that peint shall be concurred in

orally by & repressntative of the Offize of

ripeline Safety.

In all other respacts, the Acendad Final Order rexeins

the saze.
ot v o

Richard L. Beax, Director
Office of Pipeline Safety

A € I8EE
Date Tosved:
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oL 05788  1):82 "5 a8 2ﬁ9 OFS wae Headnariers

1S DTy ' wuren fmpon, 3 D et
o nmarten P w latwy Lakpwams GO M2DY
fecreh ol
Specis Prograrme
Seirverdstraonen

Jure §, 1s89

Mr. David Ardries
. Managay of Opamaticns
Calnev FPipe Li)¢ Company
412 W, Bospitality lane '
P.0. Box 8146 CFF We. 5067-H

San Rarnardine, GA 92412

Dear Mr. Andries:

I have revieved the Calrnav hydrostatic testing and inspection
prograz and the results of the prograr and cther actie=s reguirsd
by the tarzs of the Ordsr (as axended) in this case.

1 gind that tha terzs and_sonditions of the Order have been
cuczessfully completed. T

Sincerely,

ief, Veste eglon
Office of Pipedine Safety

Copy to: Rictard Beaz, Director, OFS
Jiz Walt, Chief, Pipeline Safety, CSFNM
Arnold ¥oodie, CSFM .
Jazes Fenzann, City Atternay, San Bernardine, CA

o M R R
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ASSESSMEMT OF DAMAGES TO RESIDENCES AND PROPERTY

Table I.--City assessment of damages to residences from train derailment.

Residence

2314 Duffy

. 2326 Duffy
2336 Duffy
2348 Duffy

2360 Duffy
2372 Duffy

2382 Duffy

2394 Duffy

2404 Duffy

Damages

90 percent destroyed: entire roof, rear exterior
and two side exterior walls, and all but one
smzll interior wall at front entrance destroyed
100 percent destroyed

99 percent destroyed: cnly a portion of front
exterior wall left standing

99 percent destroyed: only a portion of front
exterior wall left standing’ :

-vear 40 percent of walls and ceiling destroyed

97 percent destroyed: portien of front exterior
wall and one small interior wall left standing

20 percent destroyed: entire garage and corner of
dining room and kitchen destroyed; electrical
service destroyed; all rear windows broken

a1l rear windows broken and electrical service
damage ST o T T -

all rear windows broken
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Table II.--Residences ard damages incurred from pipe]ine”fupture.

Residence Damages

2373 West Adams heat and smoke daﬁage :
2395 West Adams house and 3 vehicles destroyéd by firé ) %
2348 San Carlo house and 1 vehicle destroyed by fire %
2360 San Carlo house and 1 vehicle destroyed by fire _i
2372 San Carlo smoke damage ;
2382 San Carlo _ garage damaged by fire, back of house |

received heat and smoke damacge

— (Tocatisn-of one fatality) - -

_ 2383 Duffy minor heat damage
2351 Duffy .. house and 2 vehicles destrcyed by fire %
2349 Duffy house and 1 vehicle destroyed by fire %
2737 Duffy house and 2 vehicles destroysd by fire -
2327 Duffy house destroyed by fire (location of ore ;
fatality)
2315 Duffy house =nd 1 vehicle destroyed by fire E
l
2302 Duffy " house and 3 vehicles destroyed by fire %
2395 Donald heat and smoké damage E- ;
2379 Donald minor smoke damage . - ' i -
2382 Donald + house and 6 vehicies destroyed by fire o
2358 Donafd house and 1 vehicle destroyed by fire

2344 Donald minor smoke damage
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FRA LETTER REGARDING FUNCTIONING DYNAMIC BRAKES

Q

AUS Department

of Tarsparknon

Sedural Roliroad

Aamnweren - 180CT &89

Mr. Lee Dickinson

Member of the Board

National Transportaticn Safety Board
800 Independence Avenue, S.W., Room B840

Washington, D.C. 20594
pear Mr. Dickinson:

This refers to your request re
Administration's enfo-cement policy
inoperative dynamic brakes for locomotives.

The Railroad Power Brake and Drawbarﬁ Regu

require the presence
are referred tc in the Locomctive Safety 5ta
in part "If a cdynam

use, that port
from the cab of the controlling locomotive.®

This part makes clear that b
dynamic brake is optional,
dynamic brake is found inopera
maximum designed capacity.

Sincerely,

£ Rk R
wiengon DC X0

lative to the Fedéral Railroad
concerning defective or

lations does not

of a dynamic brake. However, dynamic brakes
ndards, which states

ic brake or regenerative brake system is in
jion of the system in use shall respond to control

oth the aquipping-and the use of
The FRA will not take exception, if-a-
tive or operates at less than

N v

. W. Walsh

Assoclate Administrator

) for Safety

-ﬂw)—r'Wﬂ’“ﬁ""‘"'
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SOUTHERN PACIFIC TIMETABLE INSTRUCTIONS

(MAXIMUN TONS PER OPERATIVE BRAKE)

LOS ANGELES DIVISION
UOJAVE SUBDIVIEION

RULE 33 Gredm azoedizg 1.0% = Tehachapl w MP
3326, Cameroa MP 3715 w Mojave, lenumn.. ta
MP4 mm:s;mmumuuu both kg
of wye st W, Cdun.
gﬂ

m will nat & o jocah, read-awitchers and
magine opnunhur-a 434.9 and bottom of both kp
ot Wt Calum,
Ilu!.l.-’-wdnhh carnsssanesian B UOW
Extuptior- .
Ui ail traie, BXDOL, whd oot more thas 400 s
m&hd"mﬁchkn‘ﬂuuﬂuu

1
Tn_'hhinmﬂum_puhddn_

frake, and oot gzcmad g 20 MPFH . ........... senaes 128 DO
Tﬂhﬁﬁlﬂm&n)ﬂﬁruh dyunie

brake, 404 pcx g2oemling 23 MPH.........oochee 125 e
Tnhuhgmmm»nruh dm-ic

rake, and at cxcmmting O MPH ... ...l 140 1ous.
Tni-muumuum-uruhdm-

ke, and pot caceating OMPH ..., ..., 140 toms.

Vraisms with st mory thas 400 tors per szis of dynamic
mu.nuumum Searim 16 MP

.......................................... tome
Tnu'numm-!”uumnhdm
- traka, and oo excmnding 10 MPH, Ouk Crmk .
Braach and Sewrks w
MP ALY, cccerirarncnnrnnrnrsnssnnsnensnnrrnr l”lﬂ.

Insuffcient $ymamic drake ﬂpnlwan‘lmdd
hh-lﬂmhhuudmuhmmhpuh. uh
considerd as operuting without dyramic bra

Should dynamic brake failure occur on ooe o more Jocomo-
dvws reulting ie insuficient dynamic brake capacity, train must
wtop and all rewaiaing valves turned up. Train quy then proceed
o exeanding 15 M thmjdmdmwmm
a;h-f.h-uhu -3

IUI.IH. m Ues st Viserst aod Summit Switch and 1

IUI.IH. SmmLOnh.lhpdmuW-szm
dymamic braks most st cromd:
No. of Axlm Land Meter Amps
0.1 500
Lo thas 20 Mazimum
RULE ¢4 Hnin- Hurupsew Por Tor Ratiat:

Eastward ‘l'niu hkmﬁc\d 0 Summit Svmeb) ..... cven. 60

Easreard Trains (Summit Switch & Los Angelss) ......... 5.0
Eastward Traina (S b w Wem Coltom) ... rea. 40%

All Orbar Eastward Triss .oc.cvrvrrvonsccnccnosccnsnns 50
* Reduc to thase HP/Too ratics nuuomum,m-
reaching Swnmit Switch,

LOS ANGELES DIVISION
BAKERSFIELD SUSDIVISICN
westowo | STATIONS Teasnan
=l Froces Use 7| v
17X0 lA{;Mﬂ!u BCIQTY 329
17083 ou Y » E-1
1708 | (X0 l-li? Ld =8
AT048 0 GAV.!I.D [ o
oss | a0 | Fawoso » =4
10404 | BI%D DI.%P.A.I » =
] a2 BiLANO rlcimy
[ 18474 | 180 EARLIMARY plr3a
1ot | w350 | TTOM rlcx=a
16440 | 4200 LA » e
ATH caotuma w E 1]
1843 1 11170 | GOSN JCY L - K
GOSNEM ROVIR » =i
16478 | 0300 | TRAVER [ =71
1640 | 1% | Saman » 22 |
1412 | K50 L, [ ta k)
18207 s vom‘uﬂ CROLIMG) WY & =51
e Lig ) TPy =5
16000 FRESHO YARD geraty sl =ve
‘ AV _ e
Ol Oy Branch
75 usna v >y
1708 O, JCY Laad x28
MADNUM AUTHORIZED SPEED FOR TRANS 9 AT
KERN FAESHO Y . - R_N
[T SGA  FRT, Lac
IO A2 ... 0 10 1218 el 2148°... .08 4B
2120843108, 40 I TWARD
ISR Smpemiog 3
" and G AM,. .. " EALTY ARD
72137 o 320.0% 200.1 oM 2020 ... n w
&AM sl 1P ..., A8 48 12020 e PVE .. ... s I ]
OR CITY BRANCH
OLOTTandMALTMA ... . i iiiaiaaann E )

"AULE 1XE). Al thase localions, spead say be incresd 88
Boon a8 Mad sngine hes prased incruass apesd sign.

R R RSPt |

bt e
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SELECTED PROVISIONS OF ASA CODE 831.4

The design requirements for this Ccc: are adequate for public
safety under conditienc usually encountered in liquid petroleum
transportation piping systems, including lines within villagea,
towns, cities, and industrial areas. However, the design engineer
shall provide reasonable protection  to prevent damage to the
pipeline from unusual external conditions which may be encountered
in river crossings, bridges, areas of heavy traffic, long self-

~ supported spans, unstable ground, vibrizion, weight cf special

attachments, or forces resulting from abnormal thermal conditions.
Some of the protective measures- which -the design engineer may
provide are encasing with steel pipe of larger diameter, adding
concrete protective coating, increasing the wall thickness,
lowering the line to a greater depth, or indicating the presence of

~the line with additional markers. (402.1)

The right-of-way shall te selected so as to minimize -the
possibility of hazard from future industrial or urban development
or encroachment on the right-of-way. ;

The piping component at any point in the piping system shail be
designed for an internal design pressure which shall not be less
than the maximum steady state operating pressure at that point, or
less than the static head pressure at that point with the line in a
static condition. The maximum steady state pressure shall be the
sum of the static head pressure, pressure required to overcome
friction losses, and any required back pressure. Variations in
pressure above the maximum steady state operating pressure due to
surges are allowed in accordance with 402.2.4. (401.2.2)
portions of the piping system to be operated at hoop stresses
exceeding 20 percent of the specified minimum yield strength of the
pipe shall be subjected at any point to a hydrostatic test
equivalent to not less than 1.25 times the internal design pressure
at that point (see 401.2.2). (437.4.1 (a)) '

The duration of the hydrostatic test specified in 437.4.1(a) shall

" be not less than 24 hours. (437.4.1(b))

Mainline valves shail be jnstalled at accessible locations on both
sides of major river ‘crossings and at such other Tlocations,
appropriate for the terrain traversed by the pipeline. (434.15.2)

Consideration in the design shall be given to piping systems
Jocated in regions where earthquakes are known to occur. . (401.5.3)

4

a1 u.wmm:;uw\nﬂl"wwﬁmmm
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Depth of ditch shall be appropriate for the route location, surface

use of the land, terrain features, and loads imposed by roadways
and railroads. (434.6)

The safety of the general public and the prevention of damage to
the pipeline by reason of its Jocation are primary considerations.
Casing of the pipeline may be required and. acceptable details are
covered in APl [American Petroleum Institute] Code No. 1102,
Recommended Practice on Form Agreement and Specifications for Pipe
Line Crossings Under Railroad Tracks. (434.14.5)




[ LT P

159
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PERTINENT PROVISIONS OF 49 CFR 195
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APPENDIX K
. PERTINENT PROVISIONS OF 49 CFR 192
" 192.5 Class locations.

(a) Offshore is Class 1 location. The Class location onshove 1is
determined by applying the criteria set forth in this section: The ciass
location unit is an area that extends 220 yards on either side of the
centerline of any continuous 1-mile Tength of pipeline. Except as provided
in paragraphs (d)(2) and (f) of this section, the class location is
determined by the buildings in the class location unit. For the purposes of
this section, each separate dwelling unit in a multiple dwelling unit
building is counted as a separate building intended for human occupancy.

(b) A Class 1 location is any cTass location unit that has 10 or less
buildings intended for human occupancy.

(c) A Class 2 location -is any class location unit that has more than 10
but less than 40 buildings for human occupancy.

(d) A Class 3 location is: '

(1) Any class location unit that has 46 or more buildings intended for
human occupancy; or ‘

(2) An area where the- pipeline lies within 100 yards of either a
building cor a small, well-defined outside area (such as a playground,
recreation area, outdoor theater, or other place of public assembly) that is
occupied by 20 or more persons on at loast 5 days a week for 10 weeks in any
12-month peried. (The days and weeks need not be consecutive.)

(e) A Class 4 location is any class location unit where buildings with
four or more stories above ground are prevalent.

(f) The boundaries of the class locations determined in accordance with
paragraphs (a) through (e) of this section may be adjusted as follows:

(1) A Class 4 location ends 220 yards from. the nearest buiiding with
f6ur or more stories above ground. -— - IR

"(2) When a cluster of buildings intended for human occupancy requires a
Class 3 leccation, the Class 3 location ends 220 yards from the nearest
building in the ciuster.

(3) When a2 cluster of buildings intended for human occupancy requires a
Class 2 location, the Class 2 Tocation ends 220 yards from the nearest
building in the cluster. e

192.179 Transmission Line Valves

(a) Each transmission Tline, other than offshore segments, must have
sectionalizing block valves spaced as follows: )

(1) Each point on the pipeline in a Class 4 location must be within 2
1/2 miles of a valve. : _

(2) Each point on the pipeline in a Class 3 Tocation must be within 4
miles of a valve.

(3) Each point on the pipeline in a Class 2 location must be within 7
1/2 miles of a valve.

(4) Each point on the pipeline in a Class 1 location must be within 19

miles of a valve.
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APPENDIX L
ALERT BULLETIN ISSUED BY RSPA ON NOVEMBER 13, 1989

@

US Denormey : :
o Yorspatoon . S
Bapwavweh orad

Spocica

Acrreritiraton

My ) E B

10: All Gas Transmission and Aazardcus Liguid Pipeline Cparators
The purpose of this Alert Kotice is to advise you of the resuits
of an investigation conducted by the 0ffice of Pipeline Safety
of a recent pipeline eccidant and the ralevance of that
investigation to the saife operation of check valves. With this
notice, the Office of Pipeline Safety is alarting dach gas
transpission cparator and hazerdous liquid pipeline operator of

the nead to test check valves locited in critical areas to assure

that they close properly. :
Sincerely,

Richard L. Baanm
Director
office of Pipeline Safsty

Enclosure
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APPEHDIX L

MIRT POTICE

The Office of Pipeline Safety (OFS) is alerting all operators of
gas transmission and Barardous liquid pipelinas to test chesk
valves located in critical areas to zssurs the proper closure
‘during a pipsiine fallure. The failure ef such valvas to close
during an {ncident could increass the risk to the public safety
or damage to the environment. A recent pipeline accident has
caused OPS to reavaluate the safety of pipelins check valvas.

©n May 12, 1989, a Southern Facific Transportatiun Cempany
freight train derailed in San Bermardino, California with some
of the enginas and rail cars coning to rest over a buried l4~inch
products pipeline baing oparated by Calnav Pipe Line Company.
After learning of the doraileent, Calnev perscnnel stepped
purping preduct through the pipeline to reduce the plpeline
Pressura in the area of tha dsarailzent. :

On May 16, 1539, the pipeline was raturned to normsl operatien.
However, on May 25, 198¢, Calnav's l4=-inch products pipeline
ruptursed in the ares of the train derailsant raleasing gasoline

which sprayed over hcuses in the adjacant neighborhood and-

ignited. Tveo persons vere killed, 31 injured, 10 bouses
destroyed, 5 houses were extensively dazaged, and 18 automcbiles
vers destroyed. Additionslly, about 1,000 pecple vers evacudted
during the epergancy. Later, Calnev parsonnal inspected one ef
the check valves in the 14-inch pipeline and found it in the
fully open position. Alse, it becave apparsnt during the refill
of the pipeline, prior to its return to operation, that at least
cne ard possit 'y two additicnal check wvalves did not close,
otharvise less volume of product would have basn ragquired te
refill the pipelines, ‘ :

While Calnev has many chezk valves installed in its pipelines,
each o the check valves in gquestion were l4=-inch *All-Clear
Check Valves,"™ Kedel ACE-576 that were aanufactured by Frank
Wheatley Industries of Tulss, Oklahoma. The clapper in these
valvas is hinged on the side rather than at the top. Calnev had
not previously experianced a raleass of product or other
circunstance sufficient to dasonstrats that thesa valve:s

functionad properly to prevent backflew of product in the -

pipeline. Reportedly, maintenance or cperational tests of these
valvas bed never bean parforsed since the pipeline Dbegan
operations in 1970. ' '
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APPENDIX 1

In view aof th above, tpeTators phould taks the following
actione: :

1. Tach Bazardous liquid pipeline operator that has "All-
Clear Check Valves” panufuctured by ¥Frank ¥Fhaatley
fndustries or ‘ts successer, FWI Inc., Tulsa, Oklahoza
installed in critieal locations in itx pipeline systezs
shouly test tnese valvas foT proper closure and replace
any of these valves that fail to closs.

2. Fach gas transnission and hazardous liquid pipelins
pperator should tast to Lssure the propeT closure nf sach
type ©f check valve that iz necessary fo- tha sais
gparation of its pipeline system.

1n addiiicn, wvalvas in aencritical loclﬁonl' should alsoc bz
inspected for proper cperation at the first mpportunity the

valves can bs bv-passed, or othervise taken out of op:rat.onal
sec-vVice. ; - :

oPs iz reviewing its pireline safety regulations regarding valve
srintenance and vill conduct & study to detarzine the feasikility
of establishing inspection, maintenance, and test requirements

to assure the propes funntioning ¢f check valves inszalled in
Fiptline systans. T .

‘Although areas taat would be éesignutad ®criticai® viil
vary betvean operatcia. the follcving are examples of critieal
Jocations where cheek valver installad to pravent. Backilow
ghould be tested in accordan:e with this actice:

1. Valves installed to Protect an urban populated ares.

2. valves installed to protect an envirenmentally
sensitive 2raa.
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fr. Janes L. Kolstad

Acting Chairman

National Transportation Safety Board
washingten, D.C. 20594

g

pesar Chairman Eolstad:

This responds to your letter of August 9, 1989, in which the : i
Kational Transpertation Safety Board (NTSB) racommends That i s
the Research and Special Prograns LAministration (RSPA) do the i
following: B
¥IgR _Reconpandation pe#scS :

Require pipeline cperstors that have "All-Clear Check Valves"
manufactured by the Wheatley Company installed in their
pipeline systems to test these valves for proper closure and 3
require the replacement of any that fail to close properly.

REFA _Response

An Alert Bulletin (copy enclosed) has basn issued that alerts

- — 811 hazardous liquid-pipeline cperators to test in eritical.
locations all check valves for proper closure and recoomends
the replacement of any check valve that fails to close
preperly. Also, the sdvisory recomnends that valves located
in noncritical sreas be inspscted for operation at the first
epportunity the valves can be bypassed or othervise taken out
of oparational service.

P P ST

KNIEN Recopmendation P-89-¢

zstablish inspaction, maintemancs, and test requirements to i
deponstrate and maintain the proper functioening of check valves
installed in pipelins systens.

b rateriede
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2
REFA_Rexponze

! We have initiated a study to deterzine the feasibility of

! astablishing inspection, maintenance, and test requirapents to
dezcnstrate and saintain the propsr functiening of check valvex
installed in pipsline systems. We plan to corxplete this study
within 9 months. If the study supports a need for such a
regulatien, we will initiate rulemaking.

N it S RN DTN TR Y L PRSP M PP SO

, Please call me if you have any questions.

Sincerely, .

Travis P. Duqﬁan

Enclosure -
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APPENCIX N
CONVERSE CONSULTANTS REPORT

Converss Consultants inland Empringe Conaviting Enginsers

g Conlagring

$X0 Lt Bt Cimt Surw 1D
San Buvnavpnd Cactdina v =

oo 774585 R -
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August 30, 1989 @

Mr. Charles P. Diamend

O'Melveny & Myasrs

1R800 Ceantury Perk East

Los Angeles, California S0067-1388

Suhjectl: Report of Findings .
Geotechaicn]l Conmultling Services
CalNev Pipeline/Duffy Street
San Bernardino, Cnlifarnia
CC1E Project Neo. BS3-81-131-01

INTRODUCTION

This report presents the results, to dzte, of our geotechnical
investigation performed along & portion of the CelNev pipeline
situated adjacent to the west szide Lots 74 through 79 of Tract
3948, Duffy Street, Snn Dernardino, Californis,

OBJECTIVE

— . —The investigation— was performed to evnluate ¢the gubsurface

conditions in the vicinity of the pipeline rufiture in corder to
locate arens where the snilz may have been disturbed by excavating
equipment. It iz our understaniing that excevating equipsent may
have been utilized in the vicirity eof the pipe rupture during
CalNev poat dermilment pipe imspection snd/or during ¢lesn-up of
the derailment debris.

SCOPE OF WORK

Our scope of work consisted of visual inapection of backhoe pits,
in-gitu field density teating, chemical testiog of =zoils for the
presence of Trona, and preparstion of this report. The locatien:s
of the field density tests are shown on Drawing 1, Site Plen. The
results of the field density tests ars shown on Tables I and II.
The saalytical test resulis are snclosed in Appendix A.
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O'Melveny & Myars
CCIE Pre.ect 85-81-131-03
August 30, 1989 :
METHODOLOG®

ensisted of evalusting in-situ reletive
11 conditions in order to delipesie
CalNav inspectios-pits, subsuriace
significent soil disturbancs.

O©.r initis] investigation ¢
dansities of existing 80
locstions o©f probsble

excavations and/or sreas of
b evaping of May 25, 1988,

The site was vwisually observed on t
burning gescline had been

‘approximately 4 Dbours after =th:
extinguished. Batween spproximately 12:30sw and 3:30am on Mey 26, .

1989, frar field density tasts were pearforsel on either side of
ruptur: area (tests 1 through 4 on Drawing ).

e pipe in the derailment area was
dditions]l field densgity testas were

performed to the south of the pipe rupture (tests g through 14 en
Drawing 1). these tcsis arg believed tc have been tokea in
relatively undisturbed site goils and served as our *control

points”.

on June 5, 19a8 - the day th
excaveted end replaced - ten @

ted of comparing jn-situ field depsitiez
£ possible subsurfece excavations, or scil
disturbance, and cemparing those dats to in-situ field densities
obtaibed from the “control area”. The "contral ares” was located
adjacent @ pertion of the pipeline thet had apparently not been

disturbed.

Our methodology consis
obtained within sress o

jties relative to the control 1iests wsre
subsurface disturbapces, such &k the
excavotion of inspection-pits ard/or disturbances resulting from
site clean-up or zlope repairs. The presence of Trens in Aareas
where low relative field densities were obtained would further
subatantiate mixing of surface and subsurface soils which would be
expecied—to have occurred during bockfilling of excavations or
disturbsnces related te the use of heavy axcaveting “equipment
(tuch 83 was used during site clean-up and slope repairs).

Areas of low field dens
believed to indicste

INVESTIGATIVE METRODS

A total of fourteen ficld densities tests were performed along the
pipeline. Density of the solls were determined ip the field uvsing
the ASTH D1556 Sand Conc Test Methed. Fisld moisturs content was
detersined using the Speedy Moisture Tester, calibrated with oven-
dried ssmples. Test results are presented in fable I - “Table of

Test Eesulta™.

eil types were collected for
The moisture-density relation-

2

Rulk samples of representative s
moisture-density determinations.

Conversk Consuliants end Empire
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O'Melveny & Myers
CCIE Projact B9-B1-131-0)
Avgust 30, 1889

ships of the s0ils encountered in our field deosity tests ware
deternined in our lsboratory in sccordapce with the ASTM D]E57-78
Test Method. The maximum dry density and optimum meisture content
from these tests cre pressatcd in Yable I1 - “Moisture-Deassty
Relationship Test Summary".

Selected soil sanples obteined from the field density iest
locations, were also snalytically tested for the presence of the
mineral Troas. Significant quantities of Trone were present on the
surface of the site following the truin dersileent. The presence
of Trona in subsurfece soils would indicate mixing of surface and
subsurface materials. One semple was obtained from an ares off-
site and wos analyzed to provide background levels in the area
(sample OS-1A, ipn Appendix A). This sample was obtained

spproxizately one mile north of the project srea as shows en

Drawing 2. _
TEST LOCATIONS

Field density tests 1 through 4 were obtajned from ap srea within
16 feet south and 10 feet north of the rupture. As shown on
Drawing 1, field density test 1, 2 and 3, were taken directly abave
the pipeline; field density test 4 was tsken approximately 1.5 feet
west of the pipeline. The depth of these tests reletive to the
pipeline (es existing on May 26, 1983), are shown on Table 1.

Field density tests 5 through 14 were performed over an ares
approximately 130 to 220 feet south of the rupture zone, #s shown
oh Drawing 1. These tests were teken approximately 1.5 to 5.5 feet
west of center lioe of pipe, ot deplhs runging frow spproximately
2 to 2.5 feet below ground surface (as existing on June 5, 1989).
Approximete depth Lelew ground surfeace, of each tesl locaiion is
shuwn oh Table 1.

_TEST RESULTS.

Field density tests ) trough 4, taker in the immedinte vicinity of
the pipe rupture, indicate relstively low field dry densities.
Such dencities amre indicative of disturbed or peorly compacted
esrth materisls.  Sanples collected from field density test
location 4, and a cosposite sample of field density locations 2 and
3, centained significant ,quantities of the mineral Trona (see
Appendix A). These samples were obtained approximately 0.5 and 2.0
feet, respectively, sbove the pipeline.

Converse Consuhanis Iniand Empira




177

0'Melveny & Myers
CCIE Project 89-81-131-01
August 30, 1988

Field density tests 5 through 14, taken approximately 1.5 to 5.5
feet west of cester line of pipe, have relatively higher field dry
densitiex, indacative eof esrth materials that have not been
recently disturbed, or that t.ave been compacted. Chenical analyses
of ssaples collected from field density lecations 5 and € did net
indicate the presence of the aineral Treos within the "control
srea® (see Appendix 4). .

Convarse Consultants intend Empine
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APPERNDIX N

0'Melveny & Myers
CCIE Project BS5-81-131-01
August 30, 1589

Should you have any questions segarding the contents of this
letter, please feel frae to cell the undersigned. This epportunity
t> be of service is uppreciated.

Respectfully submitted,

VE“SE CO?\SULTANTS INLAND EMPIRE
b M et ALod

Robert M. Pride, RGE 697 David ‘B, Simon, CEG 1400
President - Senior Engineering Geologist

DBS/RMFP BSA
Dist: 40/A§dressee
Encl: Takles 1 and 2

Dravings 1 and 2
Appendix A

Converse Consullants Inlang Empire
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OMelvary & Myws
CCIE Project No. 83-01-131-01
August 30, 1988
TARLE |
FIELD DENSTTY TESTS
APPROYXIMATE APPROXIMATE YEST
TEST HEIGHT, FT, DEPTH, FT, BELOW RELATIVE
TEST AROVE PIPE GROUND BURFACE  DRY DENSITY FIELD MOISTURE BOL COMPACTION
NO.  (SRGES) 15785 2o CONTENT o)  TYEE' (X1
1 1.0 -_ 104 4.8 1 80
2 20 - . 85 ‘4.8 1 b
3 1.0 -_ 2] 4.8 1 70
4 0.5 - 108 24 2 8
5 - 20 - 17 43 3 -]
£ —_— 20 M7 - 4.8 3 <]
7 — 20 118 35 3 B4
8 — 20 111 39 3 E9
[ R 2.0 117 as -3 83
<0 -_— .21 18 50 3 84
" - 22 T 120 4.8 3 96
12 — 2.5 113 80 3 .80
13 - 25 118 50 3 94
14 - 24 117 50 3 =]

Derszy of the compactad fill wgs determined in the Eekd using ta ASTM 01555 Sang Cone Test Mathod, Field

masiure comers was determined using the Spaedy Moisiure Tester, calibrated with oven-crisd sampiss.

1 geil Type is given on Table U, Meisture-Density Retationship Test Summary.

Covwrsrae Consuitants inlznd Empire
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O'Malvany & Myers .
CCIE Project No. 88-81.131-0
August 30, 1689

ar e i i ARE,

- TABLE §
MOISTURE - DENSITY RELATIONSHIP TEST
SUMMARY *

B L L N e

Maximum
Soir Dry Moistre

| Lignt Gray - Brovm 9.5 129
Sand - ’ :
. . - : i
2 Brown Fine 10 Medium g3 130 i
Sand with Trace Grave! : 7
3 " Brown Fine to Medium 80 125
Sand Scanored Gravel
*ASTM DISS7 Test Mathod %
1
4
:

Gonverse Consultants thiand Empire
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ANALYSIS OF SAMPLES POR TRONA

18
-y
3
PROJECT/SLIENT : CAL-NWV - ABPORT DASE :  Aug. 9, 389 3
" PRoJECT NO t B§~%31-131-01 DATE ANALYZED : Aug. 2=30, 15239 E
PROJZZT EN3/MGR : Cave Sizon DATE RECIIVED : July Z28-Arg.Z9,398% g )
RESULYS 3
1
Sample ID CARBONATE BICAXLONATE SO00IUM :;‘:
J— H .
Composite Sanple of 21,000 20,000 28,000 ;
Test Locetions 2 & 2 ‘3
Ccaposite Samplae of 22,000 ‘231,000 0,005 }
Tedt Location 2 & 3 : 3
{Dupiicate) %
- £
_Test Location &84 . 22,000 . %0,000 . 28,000 a
‘! .
Test Location #5 KD - 220 120 i
Test Location #6, ¥D zee 190 §
Sanple OS~1A ) NL .4 ‘i
i
3
i
H
?
UNITS: mg/kg (FFM) 3
ND : Hot Detected :
.‘i'
. 3
. - -— - T -
]
H
Reviewaa by: Approvid by:
|
-". ——
et "o == Q_.-.,_.Cs-.
Shu-Tehk Par Secrge Coloves,PE.D N\
Organics Lab Manager Laboratery Direczsr i
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_ APPENDIX O |
~ AGREEMENT BETWEEN THE SOUTHERN PACIFIC AND
THE CITY OF SAN BERNARDINO '

RELATIVE 10 NI SOUTHERN
PACIFIC TRAIN DERAILMENT OF
MAY 12, 1989

THIS AGREEMENT ia entered into on this ‘Z“ day ©f May,
1589. by and botwaen the ¢1TY OF SAN BERNARDIND, & charter city
of the State of Califcrnis (horsinafter *CITY"), and tha Scuthern
pecific Transportation Company. a Delaware corperation

{uaroinafter ‘MI!._IOAD')-
RECITALS:
" WHEREAS, on May 12, 1989, a fraight train owned and
sparated by Railrced dersiled in the City: and, o
WHEREAS. such derailsent caused the loss of 1ife and
+he destruction of, and eatansive dsauge to, private homes and
property and public improveaents in city, and required the
extansive employsent of emargeancy services personnal and
aguipment in Tesponse to such derajilment; and,
—— ~==  —UNEREAS, City snd Railrcad wish -to teke~joint and
expeditious action to asddrass the destruction of and extensive
danage to private homes and property and public improvesents
within the City, without the necessity of 1itigaum.

IT 1% THEREFORE AGREED AS FOLLOWS :

1. Railrosd lhﬁl within saven (7) days make & good
faith offer to purél.n.. at the fair market value before the
accidant, the properties componly known as:

/77
1
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2314 Duffy Street
2326 Duffy Streat
2336 puffy Strest
2348 Duffy Streat
2360 Duffy Streat’
2372 Duffy Stiest

g. 2382 Duffy Street .

The legal description of such resl proparties is
attached heretc marked Exhibit "A° and by this rafsranca made ;
part hereof. ‘ - '

If said offer is accepted. Railrosd shall expeditiously
conclude the purchasaes ©f the subjact properties.

1t is hereby acknowledged snd agreed by Railrcad that
the abova listed properties contained residantisl structures
wvhich ware damaged bayond repair as s result of the derailsgnt.

2. In addition to tha residential properties
identified in Paragraph 1, the parties szzee that four (4) othar
residential pfopcrtict. namely:

. 2354 Duffy Strest - .-

b. 2404 Duffy Strest

c. 2428 Duffy Street

4. 2450 Duffy Street
also wvere camaged or otherviss l!fcctod by the derailmant
sccident. Rsilroad agrees to offer to putchlio said Tesidential
properties from tha owners thereof at the fair sarket value

before the accident. Railroad agrees to raio the structuras at

2
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2394 Duffy and 2404 Tuffy, provided that the Owners thareof sgree
to sall thea,
The legal description of such Treal properties listes

" directly above is sttached hereto marked Exhibit 3° sand by this

reference mace 8 part hareof.

Railroad's obligation to conclude any purchase
hereunder shall be conditional upon Ilixfoad't Teaceipt of
reasonable Treleasss from property mﬁrl for damage to or
destruction of the residential propertiaes.

®ith Tespect to all Sroperty upon which the residences
have been raozed, Railreoad sgress that such propearty shall be
maintained as open Epace. At mubna'- expanss, said property
shall be appropriately landscaped, including the installatien of
a sprinkling syste=, nuﬁna shall thareaftar grant to éxty [ ]
besutification easement. City shall be thersafter respoasible
for the maintenance of such proparty.

Should the owners of the properties located at 2314 through
2404 Duffy Street. inclusive, refuse to sell asud the City
subsequently makes t.':o;tx.adingt mcin.rg TO Support an acticn in
condemnation and daternines to proceed with such condessation,
Railroad agresss to prosecuts such. condemnation action on behal?
©f City. bearing all costa therefcr, and agrees to ctharvise pay
the costs of such properties. '

City agrees to permit Railrcad to re-sell or rent the
two othar Tesidantial structures for occupancy, provided that:

(a) PRailroad gives full notice to future

el ———
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owners/occupants of the proximity of the rlilroa-a
Tight-of-way and the subject dersilment acci.ent: ang,

(B) Railroad egress to indesnify City free
and against sny future railrosd-caused liabilizy
arising out of the continusd occupancy of the two
Tesidances.

Wwithin five (%) days of the déti ef this agresment,
City and Railrosd shell entar intc negotisticns with respect .to
the purchase and removal by Railroad of smuch additional
impmmntl a8 may be necessary o sacure Iluch health, Ilfl;!
and welfare. '

3. In addition to the purchase ©Of the proparties set
forth at parsgraphs 1 and 2 above, llhro&d agrees to offer to
pay to the occupants of such residences, which are purchu-od -, 4
the railroad or condamned by the City, costz of moving within &
£0-pile radius of the location of the accident and 50 days’
coests of housing _for a rcqxdcnca of coapasabdble Quality to that
listed herein. Comparability shall be deterained by ths
Community Davelépmeat Dapartmant of the City pursuant to the
standasds of compargsility ui-d in the adminigtraticon of any of
the varicus prograns administersd by that department.

With Tespect to all propertiess coversd hareby, which
are purchased by the Railrocad or condesned by City, Railroad
shall pay for m;ng. towing snd storsge for up to ninety (50)
days of all furniture, furnishings, boats and sutomcbiles at the

residences and in the strest in frent of such properties, and

APPENDIX 0
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shall dafend and indemnify all such persons and City from any
claizs arising from thﬁ towing, wmoving and storasge of such
personalty. Railrosd's obligation under this paragraph shall be
conditionsd upon raceipt of reansiable seleases from owners.

4. It is further harsby acknosledged and agroed by the
parties that a Cal-Neva gas lins runs sdjecant to the locstion of

the derailment; that the health, safety and waelfare of the

i e i e e i e b e Ml A, YT TSP

perscns In the wvicinity of the daraileent rvaguires that such line’

be fully exposed to allow visual and other azamination to the
satisfaction of the City Fire Departmant. As batween City and
Railroad., Railroad shall bear all Zoests incurred thereby and for
raplacamant of the line. nnilrﬁad'l obligaticn to Cal-Neva shall
ba datarmined by the contrn:f batween Cal-Neva and Railroed, 1f
any.

5. This sgresment Bay be amsnded only in writing by
and batwean the parties hersto.

6. Time i of the esasance with respsct to the

perforrance of Railroad under this sgresment. - Railroad shall 8t

sll times act ox;oEI%i;;;ly'i;E“kodp the City apprised of all
work schedules and timetables in Tegard to Railroad's perforaance
hareunder. '

7. 1¢ Railrosd bresches this ag-esmant, City may
complete any and all actic.s it deers necessary to securs the
health, ssfaty and welfare of the citizens of the City.

8. Railrcad agress to pay to City, within thirty (30)
days of presentation ¢ a 2ist of the costs therefor, all eosts

et
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of whatever typs incurrsd by City with respect to tha darailment.
Such costs shall include, but not be limited to, a1l
extraordinary overtime costs: incident-relotesd workars'
" compensation claims f£iled within cne (1) year of the data of the
incident: costs of contractual services; all costa for c;fy cravs
used in cleamup; Rallrosd sgrees to provide st its cost a course
of additional training in the handling of hazardous materisls, as
tfuly Telata to rallrcad operations, to selected meabers of the
City Fire Department. -

Railroad heraby agress to doto"nd, @mty. save snd
hold harmless the City, its officers, agents and expioyees. from
any and sll clsims and/or lsvauits of whatsoever kind or nature,
arising frem this derailment, the incidents and sctions resulting
therefroam. Railroad further agress to defend, indemnify. uﬁ
and hold harmless tha City, its officers, agents and esployess.
against further derailsent sccidents of this typs, at this
lccation, which are the resuit of the neglifence of tha Railrocad .
not contributed to by City.

9. The frmuiunc party 4in Any action brought for
breach of any provision barsef shall be eniitled to Tessonable
costs incurred thersby, including sattorneys’ fess.

10. No third party shsll be deamed to have any rights
nersunder sgainst any of the parties heretc as & result of t!ﬁl
agrasement.

11. Nothing hearein shall be desmsd to be an admission
of lisbility of either the Railrcad or the City in regerd to this

6
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accident, ©r their obligations, if any, srising thersfrom.
12. Ratlroad agrees 0 subait to Sutually binding
arbitration of all property claiss subaitted by any perscn
" arising frca the accident. Rallroad agrees to pay for the cost
of srbitration for all property claims brought by owners,
cccupants and residents of properties within the boundaries set
forth in Exhibit *C* attached hereto and by this refercncs made s
part hersof..
City and Railroad shall mutually select the nautral
arbitrater to be us'cd in this process.

ATTEST:

omar Lt
City Clerk

AFPROVED AS TO FORM
AND LEGAL CONTENT:

JAMES F. PENMAN, City Attorney
7. /“t—ﬂ.
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EXHIBIT "A"
iagsl descripticns

2314 Duffy Streat

Lot 78, Tract No. 2948, in ths City of $an Bernardino,
County of San Barnardino, State of Califernia, as per
map racordad in Book 80, pages 31 through 353,
inclusive, Tecords of said County.

2326 Duffy Streat

Lot 77, Tract No. 3948, in the City of San Bernardine,
County of San Bernardino. stste of California. as par
map recorded in Book 60, pages 51 through 33,
" inclusive, racords of said County.

2336 Duffy Street

Lot 76, Tract No. 3948, in the City of San Bernardino,
County ©f San Bernardino, State of California, as par
map recorded in Book 60, pages £1 through 53,
inclusive, records of said County.

2348 puffy Street

tot 75, Tract No. 3948, in the City of San Bernardino,
County of San Bernardino, State ©f California, as per

map recorded in Book 60, pages 51 through 53,
inclusive, records of saiad County.

2360 Duffy Street - _

tet 74, Tract No. 3948, in the City of San Barnardino,
County eof San pernardino, State of California, as par
map recorded in Book 60, pages 51° through 53,
inciusive, records cf said County. -

2372 Duffy Street

Lot 73, Tract No. 3948, in the City of San Baznarding,
County ©of San Bernardino, State of California, as per
map recorded in Book 60, pages 51 through 52,
inclusive, records of said County.

2382 Duffy Street

Lot 72, Trasct o. 3948, in the City of San Bernardino.
County of San Barnardino, State of California. as per
map recorded in Bock 60, - pages %1 through 53,
inclusive, records of said County.

,1
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EXHIBIT "B"
legal descriptions -

2394 Duffy Street

Lot 71, Tract No. 3948, in the City of San Bermardinc,
County ©of San Bernardinn, State of California, as per
map recorded in Book 60, pages 51 through 33,
inclusive, Tecords of said County. o

2404 Duffy Street

tot 70, Tract No. 3948, in the City of San Bernardino,
County of San Bernardino, State of Celifornia, as per
map recorded in Book 60, pages 31 through 53,
inclusive, records of sasid County. .

2428 Duffy Sirest

Lot 69, Tract No. 23948, in the City of San Bernardino,
County ¢f San Bernardino, State of California, as per
map Tecorded in Book 60, pages 51 through 53,
inclusive, records of said County.

24%0 Duffy Street

Lot 68, Tract No. 3948, in the City of San Bernardino,
county of San Bernardino, State of Caldifornia, as. par
mcp recorded in Book 60, pages 31 through 53,
inclusive, tecords of said County.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE COMMISSION

Inre: Docket No. 63-001
U.S. DEPARTMENT OF ENERGY

(High-Level Waste Repository)

CERTIFICATE OF SERVICE

I hereby certify that the foregoing “State of California’s Petition for Leave to Intervene in
the Hearing” has been served via the Nuclear Regulatory Commission’s Electronic Information
Exchange (“EIE”) upon those on the Service List maintained by the EIE for the above-captioned

proceeding.

Dated: December 20, 2008 Respectfully submitted,

[Signed electronically]
TIMOTHY E. SULLIVAN
Deputy Attorney General
California Department of Justice
1515 Clay St., 20th Flr.

P.O. Box 70550

Oakland, CA 94612-0550

Tel: (510) 622-4038

Fax: (510) 622-2270
timothy.sullivan@doj.ca.gov
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