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CERTIFICATE AS TO PARTIES, RULING, AND RELATED CASES
Pursuant to Circuit Rule 28(a)(1), petitioners certify as follows:
A. Parties and Amici
Petitioners are the Environmental Defense Fund, Center for Biological Diversity, and Sierra Club. Respondent is the United States Environmental Protection
Agency (EPA). No parties have moved for leave to intervene at present. There are
no amici curiae at present.
B. Ruling Under Review
Petitioners seek review of a final action taken by EPA on July 6, 2018, styled
as a “Conditional No Action Assurance Regarding Small Manufacturers of Glider
Vehicles,” and reproduced in an Addendum to this motion.
C. Related Cases
Petitioners are not aware of any related cases within the meaning of Circuit
Rule 28(a)(1)(C).

/s/ Matthew Littleton
Matthew Littleton
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CIRCUIT RULE 26.1 DISCLOSURE STATEMENT
Pursuant to Federal Rule of Appellate Procedure 26.1 and Circuit Rule 26.1,
Petitioners Environmental Defense Fund, Center for Biological Diversity, and Sierra
Club make the following disclosures:
Environmental Defense Fund
Parent Corporations: None.
Publicly Held Company that Owns 10% or More of Party’s Stock: None.
Party’s General Nature and Purpose: Environmental Defense Fund, a corporation
organized and existing under the laws of the State of New York, is a national nonprofit organization that links science, economics, and law to create innovative, equitable, and cost-effective solutions to society’s most urgent environmental problems.
Center for Biological Diversity
Parent Corporations: None.
Publicly Held Company that Owns 10% or More of Party’s Stock: None.
Party’s General Nature and Purpose: The Center for Biological Diversity is a nonprofit corporation organized and existing under the laws of the State of California
that works through science, law, and advocacy to secure a future for all species,
great and small, hovering on the brink of extinction, with a focus on protecting
the lands, waters, and climate that species need to survive.
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Sierra Club
Parent Corporations: None.
Publicly Held Company that Owns 10% or More of Party’s Stock: None.
Party’s General Nature and Purpose: Sierra Club, a corporation organized and existing under the laws of the State of California, is a national non-profit organization
dedicated to the protection and enjoyment of the environment.

/s/ Matthew Littleton
Matthew Littleton
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CERTIFICATE OF COMPLIANCE WITH CIRCUIT RULE 18(a)(1)
The undersigned certifies that this Emergency Motion for Stay or Summary
Disposition and Request for Administrative Stay complies with Circuit Rule 18(a).
Movants previously requested relief from respondent U.S. Environmental
Protection Agency (EPA). The final action under review is dated July 6, 2018, but
EPA did not release it until July 9, 2018. Movants sent a certified letter and e-mail
to the Acting Administrator and other agency officials on July 10, 2018. See Appendix 253–57. Movants’ letter objected to the challenged action and requested that it
be immediately withdrawn or stayed. After receiving no response from EPA or its
Acting Administrator, movants filed this petition for review and motion for emergency relief on July 17, 2018.
On July 16, 2018, the undersigned provided notice of this filing by e-mail to
Eric Hostetler, Environmental Defense Section, Environment and Natural Resources
Division, United States Department of Justice.
/s/ Matthew Littleton
Matthew Littleton
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GLOSSARY
EPA

United States Environmental Protection Agency

NOx

Nitrogen oxides

PM2.5

Fine particulate matter

x

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 13 of 50

INTRODUCTION
Petitioners challenge a final decision by the Environmental Protection Agency
(EPA) that encourages the production and sale of thousands of super-polluting,
heavy-duty diesel freight trucks in violation of the agency’s own Clean Air Act regulations. EPA’s decision not to enforce those regulations nationwide paves the way
for immediate production and sale of these “gliders,” which will operate for decades
and emit orders of magnitude more pollutants than trucks compliant with current
pollution-control standards. The agency’s refusal to implement its own regulations
will result in premature mortality on a massive scale, and it threatens to undermine
decades of progress in combating diesel-exhaust pollution. Hastily requested and
finalized on the last night of then-Administrator E. Scott Pruitt’s tenure without any
input from the public, this extraordinary decision rewards a handful of manufacturers that lobbied him for a Clean Air Act loophole at the expense of the health and
welfare of the American people, not to mention competing firms who follow the law.
EPA anticipates that, each day that this decision remains in effect, glider manufacturers will produce and sell more noncompliant freight trucks in contravention
of existing law and in derogation of human health. Because the Clean Air Act regulates vehicles principally at the point of manufacture, it will be virtually impossible
to claw them back once they are sold. These super-polluters thus are poised to spend
their lifetimes emitting many times more smog-forming nitrogen oxides (NOx),
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lung-damaging particulate matter (PM2.5), and cancer-causing toxics than lawfully
built heavy-duty trucks. Relief is urgently needed from EPA’s unlawful action in
order to avert substantial and irreparable public-health consequences.
The goal and anticipated effect of EPA’s decision is that glider companies will
illegally manufacture and sell noncompliant vehicles without the agency needing to
meet Congress’s detailed requirements for staying or revising the Clean Air Act regulations meant to keep those vehicles off the road. Although EPA labeled its action
a “decision not to enforce” the Act and its implementing regulations, this nationwide
action is nothing like the sort of case-by-case enforcement decisions for which agencies are granted considerable discretion. Instead, EPA’s decision sets up a shadow
regulatory regime that prescribes standards and timelines for what every manufacturer nationwide may do without fear of federal enforcement, separate and apart
from what the law requires. This is a transparent effort by EPA to evade clear statutory restraints on its authority to suspend or revise regulations.
EPA’s action is also arbitrary and capricious on its own terms. The agency
failed even to acknowledge its earlier factual finding—memorialized in a final regulation—that allowing these vast numbers of super-polluting trucks to be produced
and sold will endanger human health and welfare. Nor could EPA justify its action
based on any finding that those harms are now outweighed by its desire to grant
favors to glider companies. A decision by this Court permitting this gambit to stand

2
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would open the door for every federal agency simply to ignore whichever laws do
not conform to its current policy preferences.
This Court should either summarily declare EPA’s decision unlawful and vacate it, or else stay its effect pending review on the merits. Furthermore, because the
harm is so severe and the timing so urgent, and because EPA’s open and notorious
abdication of its enforcement responsibility is so corrosive to the rule of law, petitioners respectfully request that this Court administratively stay the decision while
it considers this motion.
BACKGROUND
A “glider” is a heavy-duty diesel freight truck that combines a brand-new
truck body (a “glider kit”) with a previously used engine and transmission. Gliders
“are typically marketed and sold as ‘brand new’ trucks, Appendix (A) at 332, and
for good reason. Before assembling a glider, the manufacturer rebuilds the engine to
“significantly increase [its] service life,” 40 C.F.R. 1068.120(b); A205–06, so that
the glider may compete in the marketplace with other heavy-duty diesel freight
trucks assembled solely from brand-new parts. See A147–49. But there is a significant difference between gliders and the other new trucks with which they compete:
Glider trucks emit far more diesel pollution thanks to their failure to incorporate
pollution controls.

3
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Air pollution from gliders garnered little attention before the twenty-first century, for two reasons. First, gliders historically were manufactured only in very small
numbers as a means to salvage usable engines from wrecked trucks. Second, differences in emissions between late-model engines and the earlier models installed in
gliders tended to be modest. See A208–09.
That changed in recent decades, when air-pollution concerns and major advances in emissions-control technology prompted EPA to tighten standards and require that new heavy-duty diesel engines reduce NOx and PM2.5 emissions by 95
percent and 90 percent, respectively, over earlier models. A209–12, 226. Glider
manufacturing went from being an isolated way to salvage usable engines from
wrecked trucks to (for some) a business model predicated on circumventing the new
emissions standards. Glider sales increased by at least an order of magnitude beginning in 2004. A119, 607. While still accounting for a relatively small portion
(roughly 5 percent) of the overall freight-truck market in terms of sales volume,
gliders accounted for half of NOx and PM2.5 emissions from new heavy-duty freight
trucks, and if trends continued, were expected to account for one-third of such emissions from all heavy-duty freight trucks by 2025. A406. Untreated diesel exhaust
from gliders had become a major public-health problem, especially in the Nation’s
“truck bottlenecks” where traffic congestion is worst. See A198.

4
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EPA responded to that problem in 2016 with a rule clarifying that new glider
vehicles are subject to the same emission standards as comparable “new motor vehicles” that are entering the domestic consumer market for the first time. 42 U.S.C.
7521(a)(1). See 40 C.F.R. 1037.635(a) (2017). The agency explained in the 2016
Rule that “it is both consistent with the plain language of the [Clean Air Act] and
reasonable and equitable for the engines in ‘new trucks’ to meet the emission standards for all other engines installed in new trucks.” A336.
At the same time, EPA acknowledged the historical role of gliders as a means
to recover usable engines from a small number of wrecked trucks. The 2016 Rule
granted transitional exemptions for manufacturers with fewer than 1,500 employees
who “sold one or more glider vehicles in 2014.” 40 C.F.R. 1037.150(t)(1)(i). See
also 13 C.F.R. 121.201. For calendar year 2017, the 2016 Rule allowed those manufacturers to produce noncompliant glider vehicles up to their “highest annual production of glider kits and glider vehicles for any year from 2010 to 2014.” 40 C.F.R.
1037.150(t)(3). For calendar years 2018–21, the same restriction applies for manufacturers that did not produce more than 300 glider kits or vehicles in any year from
2010 to 2014; but, for manufacturers that produced more than 300 glider kits or vehicles during one of those years, the 2016 Rule caps production of noncompliant
gliders at 300 per year. 40 C.F.R. 1037.150(t)(1)(ii). Both during and after this
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transition period, glider manufacturers may produce an unlimited number of vehicles
that are compliant with current emission standards.
Glider manufacturers did not challenge the 2016 Rule in court. But the Nation’s largest glider manufacturer and dealer, Fitzgerald Glider Kits (Fitzgerald), met
directly with Administrator Pruitt in May 2017. A75. Two months later, Fitzgerald
and two other glider companies petitioned him to repeal the provisions of the 2016
Rule that apply to glider vehicles and kits. A60–66. The petition relied heavily on a
finding of a “study recently conducted by Tennessee Tech[nological University]”
that emissions of NOx and PM2.5 from rebuilt glider engines were no higher than
comparable emissions from newly built engines. A64. See also A68–71. Administrator Pruitt promptly granted the petition and began a rulemaking to examine “the
EPA’s authority under the Clean Air Act to regulate gliders” and “the soundness of
the EPA’s [2016] technical analysis” that had unambiguously identified much higher
NOx and PM2.5 emissions from old glider engines. A58.
In November 2017, Administrator Pruitt published in the Federal Register a
proposed repeal of “emission standards and other requirements for heavy-duty glider
vehicles, glider engines, and glider kits.” A49. The basis for the proposed repeal was
his “proposed [re]interpretation” of the Clean Air Act to exclude all newly assembled gliders from regulation as new motor vehicles. A50. See 42 U.S.C. 7521(a)(1).
Administrator Pruitt admitted that a glider meets the literal terms of the statutory

6
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definition of a “new motor vehicle”: one whose “equitable or legal title … has never
been transferred to an ultimate purchaser.” 42 U.S.C. 7550(3). See A51. But he nonetheless proposed special treatment for gliders because, in his view, Congress did not
have the “specific intent to include within the statutory definition such a thing as a
glider vehicle.” A52. The proposed rule relied primarily on the Automobile Information Disclosure Act, 15 U.S.C. 1231 et seq., an “otherwise unrelated” statute not
mentioned in the Clean Air Act or its legislative history. A52. EPA speculated that
Congress must have been thinking about a possible reading of the Automobile Information Disclosure Act when it defined the term “new motor vehicle” in the Clean
Air Act. A52–53
The proposed rule also referenced the emissions study cited in the glider companies’ petition. A54. The proposal did not disclose, however, that EPA had already
unearthed methodological concerns with that study. A299–302. After the comment
period closed, it also came to light that Fitzgerald had funded the Tennessee Tech
study, hosted the study at one of its facilities, and then bankrolled a new research
institute for the university. A284, 300. Concerns about the lack of integrity of the
study led Tennessee Tech’s President to ask the Administrator not to “use or reference” it for any purpose until the study had been peer reviewed and the university
had conducted an investigation of “research misconduct.” A15. That investigation
remains ongoing.
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Administrator Pruitt initially appeared in a rush to finalize his proposed rule,
denying multiple requests for extensions of the comment period. A17, 19. But, after
the comment period closed in January 2018, EPA did not finalize the rule or update
the public on its status for six months. Meanwhile, in May 2018, the agency’s Science Advisory Board voted to review the proposed rule based on “‘uncertainty about
what scientific work, if any, would support’ this action.” A10.
In the face of these serious concerns, EPA did not finalize its proposed rule or
any variant of it. Instead, without advance notice to the public, and on the final day
of Administrator Pruitt’s tenure at the agency (July 6, 2018), an urgent memorandum
issued from the Assistant Administrator of the Office of Air and Radiation, William
J. Wehrum, to his counterpart in the Office of Enforcement and Compliance Assurance, Susan Parker Bodine. A5–6.
Mr. Wehrum’s memorandum requested that, “as a bridge to a rulemaking”
that “will require more time than [EPA] previously anticipated,” and “in order to
preserve the status quo as it was” before the 2018 cap on glider production took
effect, the Enforcement Office issue a “No Action Assurance” committing EPA not
to “take enforcement action” against any manufacturer or supplier that “in 2018 or
2019” produces noncompliant gliders and kits “up to the level of their” more lenient
2017 cap. A5–6. Mr. Wehrum indicated that glider manufacturers that had “reli[ed]
on” EPA’s proposed rule—rather than existing law—had “reached their calendar
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year 2018” limit of 300 noncompliant gliders and now would have to “cease production for the remainder of 2018” absent EPA intervention. A6. Because the agency
had been unable “to ensure that whatever final action it may take conforms with the
Clean Air Act and is based on reasoned decision making,” Mr. Wehrum requested
that EPA refrain entirely from enforcing the current limits on production of noncompliant gliders “for one year … or until such time as EPA takes final action to extend
the compliance date” for such limits. A6.
Ms. Bodine responded that same day—again, Administrator Pruitt’s last at the
agency—by “providing a ‘no action assurance’” (Glider Decision) to all glider manufacturers and their suppliers across the country, effective immediately. A2. Ms.
Bodine committed EPA to refrain from enforcing the calendar year 2018 and 2019
cap of 300 noncompliant glider vehicles per manufacturer, “[c]onsistent with the
intent and purpose of [Mr. Wehrum’s] planned course of action” to extend the date
for compliance with the cap via rulemaking. A3. Ms. Bodine anticipated that this
blanket no-action assurance would “avoid profound disruption” to glider manufacturers and suppliers by permitting them to violate existing law without fear of triggering EPA enforcement action. A3. Ms. Bodine stated summarily that her action
was “in the public interest,” A3, without mentioning the quantities of dangerous pollution that thousands more noncompliant gliders would produce, and without
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addressing any interest other than that of glider manufacturers and suppliers that are
barred by current law from producing more than 300 noncompliant gliders per year.
Although the memos of Mr. Wehrum and Ms. Bodine were both signed on
July 6, 2018, they were not released until July 9, 2018. On July 10, 2018, petitioners
asked Acting Administrator Andrew Wheeler to rescind the memos or stay their effect to allow for orderly judicial review. A253–57. Mr. Wheeler did not respond to
that request or a like request filed by thirteen States on July 13, 2018. A259–64. This
petition followed.
JURISDICTION AND REVIEWABILITY
This Court has exclusive jurisdiction to review a “nationally applicable …
final action taken” by EPA pursuant to the Clean Air Act. 42 U.S.C. 7607(b)(1). The
Glider Decision is subject to review under that provision because it is nationally
applicable; it is final action; and it is not committed to agency discretion by law.
First, the Glider Decision is nationally applicable. It unambiguously governs
every small manufacturer of glider freight trucks and their suppliers.1 See A2.
Second, the Glider Decision is final action. It both “consummat[es]” EPA’s
decisionmaking process and “determine[s]” “rights or obligations.” Bennett v. Spear,
520 U.S. 154, 178 (1997). See also Whitman v. Am. Trucking Ass’ns, Inc., 531 U.S.

“[A] clear majority of the companies assembling glider vehicles” qualify as
“small manufacturers.” A685.
1
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457, 478 (2001). The decision plainly states that, effective immediately, EPA “will”
not enforce the regulation prohibiting production of more than 300 noncompliant
glider vehicles per manufacturer per year. A3. See 40 C.F.R. 1037.150(t)(1)(ii);
Cmty. Nutrition Inst. v. Young, 818 F.2d 943, 946 (D.C. Cir. 1987) (“[U]se of ‘will’
indicates [a] statement is in fact a binding norm.”). The Glider Decision obligates
EPA to withhold its authority to enforce the law—and, conversely, it grants glider
manufacturers and their suppliers the right to violate existing law without triggering
EPA “[a]ctions to restrain such violations.” 42 U.S.C. 7523(b).
EPA’s boilerplate about “reserv[ing] its right to revoke or modify” the Glider
Decision does not render the decision nonfinal. A3. See Sackett v. EPA, 566 U.S.
120, 127 (2012) (“The mere possibility that an agency might reconsider … does not
suffice to make an otherwise final agency action nonfinal.”). Nor is the decision
made nonfinal by EPA’s ongoing and elongated reconsideration of the regulation
that it refuses to enforce. See Clean Air Council v. Pruitt, 862 F.3d 1, 7 (D.C. Cir.
2017) (“[T]he applicable test [for finality] is not whether there are further administrative proceedings available, but rather whether the impact of the order is sufficiently final to warrant review in the context of the particular case.”).
Third, the Glider Decision is not “immune from judicial review” simply because EPA styled it a “decision not to take enforcement action.” Heckler v. Chaney,
470 U.S. 821, 832 (1985). The Glider Decision is not “a ‘single-shot nonenforcement
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decision.’” OSG Bulk Ships, Inc. v. United States, 132 F.3d 808, 812 (D.C. Cir. 1998)
(citation omitted). EPA here “‘consciously and expressly adopted a general policy’
that is so extreme as to amount to an abdication of its statutory responsibilit[y]” to
uphold and implement a validly issued regulation. Heckler, 470 U.S. at 833 n.4. See
id. at 839 (Brennan, J., concurring) (noting the importance of judicial review of an
agency’s “refus[al] to enforce a regulation lawfully promulgated and still in effect”).
The Glider Decision expressly “delineat[es] the boundary between enforcement and
non-enforcement and purport[s] to speak to a broad class of parties.” Crowley Caribbean Transp., Inc. v. Peña, 37 F.3d 671, 677 (D.C. Cir. 1994). See also OSG Bulk
Ships, 132 F.3d at 812 (“[A]n agency’s adoption of a general enforcement policy is
subject to review.”). And the document announcing the decision “present[s] a clear[]
(and … easily reviewable) statement of [EPA’s] reasons” for its action. Crowley, 37
F.3d at 677. Those reasons are plainly invalid, as we now explain.
ARGUMENT
The Glider Decision is an unlawful attempt by EPA to circumvent the Clean
Air Act’s requirements and institute a shadow regulatory regime under the guise of
exercising “enforcement discretion.” A stay of the decision pending review is warranted because it is patently illegal; the irreparable harm to petitioners’ members is
certain and great; and the decision rewards only manufacturers that violate the law,
at the expense of both public health and competitors that follow the law. Indeed, this
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Court should summarily vacate the decision because its flaws are “so clear as to
justify expedited action.” Walker v. Washington, 627 F.2d 541, 545 (D.C. Cir. 1980).
I.

The Glider Decision should be declared unlawful and vacated.
Petitioners should prevail on the merits of their claims that the Glider Decision

is unlawful. First, the decision circumvents Congress’s procedural and substantive
directions in the Clean Air Act. Second, the decision is arbitrary and capricious on
its own terms because it entirely ignores the rationale for the regulation it is designed
to undercut.
A. The Glider Decision is an illegal effort to subvert the Clean Air Act.
“EPA is a federal agency—a creature of statute.” Michigan v. EPA, 268 F.3d
1075, 1081 (D.C. Cir. 2001). And “Congress does not intend administrative agencies, agents of [its] own creation, to ignore clear … regulatory, [or] statutory …
commands.” Heckler, 470 U.S. at 839 (Brennan, J., concurring). “So long as [a] regulation remains in force the Executive Branch is bound by it, and indeed the United
States as the sovereign composed of the three branches is bound to respect and enforce it.” United States v. Nixon, 418 U.S. 683, 696 (1974). See also Nat’l Family
Planning & Reproductive Health Ass’n v. Sullivan, 979 F.2d 227, 234 (D.C. Cir.
1992) (“[A]n agency issuing a legislative rule is itself bound by the rule until that
rule is amended or revoked.”). The grant of enforcement discretion in the Clean Air
Act, see 42 U.S.C. 7523 and 7524(b), does not “set [EPA] free to disregard
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legislative direction in the statutory scheme that the agency administers.” Heckler,
470 U.S. at 833. EPA’s Glider Decision is unlawful because it ignores Congress’s
straightforward directives in the Clean Air Act.
The Glider Decision disregards the instruction that EPA “enforce a lawfully
issued final rule … while it reconsiders [that rule],” Clean Air Council, 862 F.3d at
9, except in “carefully defined” circumstances not present here. Nat. Res. Def. Council, Inc. v. Reilly, 976 F.2d 36, 40 (D.C. Cir. 1992). Congress understood that EPA,
like any agency, “must consider … the wisdom of its policy on a continuing basis,
for example, in response to changed factual circumstances, or a change in administrations.” Nat’l Cable & Telecomms. Ass’n v. Brand X Internet Servs., 545 U.S.
967, 981 (2005) (citation omitted). The Clean Air Act thus authorizes EPA to
“revis[e]” its “regulations under section 7521” of Title 42 that set air-pollutant-emission standards for motor vehicles. 42 U.S.C. 7607(d)(1)(K). At the same time, however, Congress determined that “the effectiveness of” the existing regulation “shall
not [be] postpone[d]” while the process of regulatory revision unfolds. 42 U.S.C.
7607(b)(1). Accord 42 U.S.C. 7607(d)(7)(B) (providing that a pending “proceeding
for reconsideration of the rule … shall not postpone [its] effectiveness”).
The purpose and intended effect of the Glider Decision is to blunt the effectiveness of the mandatory production limit of 300 noncompliant glider vehicles per
manufacturer per year by inviting manufacturers to disregard it while EPA takes
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“more time” to finalize a relaxation or elimination of that limit. A3. Or, as Mr.
Wehrum artfully put it, the Glider Decision aims to “preserve the status quo as it
was” in 2017, before manufacturers had to adhere to the current production limit,
“until such time as [EPA finds itself] able to complete final action” delaying that
limit. A6 (emphasis added). EPA candidly admits that it issued the Glider Decision
for one reason only: To upend the status quo as it is by allowing glider manufacturers
and suppliers to violate an existing regulation while EPA spends another year developing a new one. The decision anticipates that its own existence will mean that manufacturers that “have reached their calendar year 2018” production limit will not
“cease production,” as existing law requires, but instead will produce vehicles in
violation of that limit “while EPA completes its reconsideration.” A3. This gross
abuse of enforcement discretion frustrates Congress’s clear intent that Clean Air Act
regulations remain “effective[]” pending their reconsideration by EPA. 42 U.S.C.
7607(b)(1).
The Glider Decision does not resemble in the least an exercise of case-by-case
enforcement discretion. First, it was initiated by the office of EPA charged with
promulgating legislative rules, not the enforcement office. Second, case-by-case enforcement decisions implicate questions like “whether a violation has occurred, …
whether agency resources are best spent on this violation or another, whether the
agency is likely to succeed if it acts, whether the particular enforcement action …
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best fits the agency’s overall policies, and, indeed, whether the agency has enough
resources to undertake the action at all.” Heckler, 470 U.S. at 831. None of those
factors are mentioned in the Glider Decision, which was issued by the enforcement
office on the same day the request was made, hardly enough time for a careful exercise of prosecutorial discretion. The decision has more of the hallmarks of an interim
final rule—or, as EPA actually described it, “a bridge to a rulemaking,” A5—instituted without requisite procedure or reasoned decisionmaking.
The Clean Air Act includes detailed prescriptions of the procedures EPA must
follow in order to amend an agency rule. 42 U.S.C. 7607(d)(2)-(6). Any rulemaking
to revise the existing production limit would, as the agency concedes, have to “conform[] with the Clean Air Act and [be] based on reasoned decision making.” A6.
The Glider Decision is EPA’s attempt to blow past these requirements and promote
the favored regime of a new Administration before conforming with the Clean Air
Act and articulating a reasoned basis for decision. Cf. A270–71 (reciting longstanding EPA “policy against definitive no action promises” made “on the basis that revisions to the underlying legal requirement are being considered”).
The Glider Decision lays out an alternative regulatory structure in detail:
“[M]anufacturers to which 40 C.F.R. § 1037.150(t) applies that either are manufacturing or have manufactured glider vehicles in calendar year 2018” and “those companies to which 40 C.F.R. § 1037.150(t)(1)(vii) applies that sell glider kits to” those
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manufacturers may now “in 2018 and 2019 produce for each of those two years up
to the level of their Interim Allowance as was available to them in calendar year
2017 under 40 C.F.R. § 1037.150(t)(3).” A2–3. And it covers a specific time period,
“remain[ing] in effect until the earlier of: (1) 11:59 p.m. (EDT), July 6, 2019; or (2)
the effective date of a final rule extending the compliance date.” A3. But EPA means
to “extend the compliance date” immediately, without following the procedures that
Congress commanded it to follow. See A2 (stating that the Glider Decision is “consistent with the intent and purpose of [the Air Office’s] planned course of action”).
Cf. Clean Air Council, 862 F.3d at 6 (explaining that “an order delaying the rule’s
effective date” is “tantamount to amending or revoking a rule”).
The Glider Decision also violates Congress’s substantive instructions to EPA.
The Clean Air Act commands that EPA “shall by regulation prescribe … standards
applicable to” pollution from “new motor vehicles or new motor vehicle engines”
that “may reasonably be anticipated to endanger public health or welfare,” 42 U.S.C.
7521(a)(1), and the statute also requires manufacturers and suppliers to comply with
those standards, 42 U.S.C. 7522(a)(1). The 2016 Rule reflects a considered “judgment” by EPA, ibid., that current controls on emissions from glider vehicles are necessary to avoid endangering public health and welfare. See A405–06; A595. The
Glider Decision does not question that judgment or the factual findings upon which
it is based; it ignores it. And yet, at the same time, EPA reverses course and invites
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manufacturers and suppliers to put thousands more gliders on the roads, spewing
enormous quantities of pollution into the air the public breathes. This is not just a
dereliction of the specific statutory duty at issue in this case; it is a dereliction of
EPA’s overriding duty under the Clean Air Act “to protect and enhance the quality
of the Nation’s air resources so as to promote the public health and welfare.” 42
U.S.C. 7401(b)(1).
This Court should not permit an agency to so easily circumvent the clear procedural and substantive requirements of its governing statute merely by issuing blanket “nonenforcement decisions” in an effort to impose a new Administration’s favored policy on a nationwide basis, without regard to whether that new policy is
lawful or based upon reasoned decisionmaking and public engagement.
B. The Glider Decision is arbitrary and capricious.
The only rationale given for the Glider Decision is that “it is in the public
interest to avoid profound disruptions to small businesses.” A3. But it is the epitome
of arbitrary and capricious action to elevate one factor and ignore all others, particularly where the agency completely disregards the factors expressly made relevant
by the statute. See Michigan v. EPA, 135 S. Ct. 2699, 2707 (2015) (“[R]easonable
regulation ordinarily requires paying attention to the advantages and the disadvantages of agency decisions.”).
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When EPA promulgated the 2016 Rule, it recognized that glider vehicles generally have nitrogen oxide and particulate matter emissions 20-40 times higher than
other new vehicles. A405–06. Each glider vehicle using an old engine thus “results
in significantly higher in-use emissions of air pollutants associated with a host of
adverse human health effects, including premature mortality.” A406. EPA evaluated
the environmental impact of continued glider sales at the then-current rate of 10,000
gliders per year: In 2025, gliders “would emit nearly 300,000 tons of NOx and nearly
8,000 tons of PM annually,” representing “about one third of all NOx and PM emissions from heavy-duty tractors.” A406 (emphasis omitted). EPA found that “[b]y
restricting the number of glider vehicles with high polluting engines on the road,
these excess PM and NOx emissions will decrease dramatically, leading to substantial public health-related benefits.” A406.
The Glider Decision nowhere acknowledges, much less considers, those factual findings or the profound effects the decision will have on public health and welfare as EPA encourages these super-polluting trucks to be manufactured and put on
the public roads. When changing course, an agency cannot “disregard[] facts and
circumstances that underlay … the prior policy,” as EPA has done here. FCC v. Fox
Television Stations, Inc., 556 U.S. 502, 515–16 (2009).
For the reasons stated above, this Court should declare the Glider Decision
unlawful and order EPA to rescind it. At a minimum, this Court should order the
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agency to put the decision on hold pending further review in order to avert irreparable harm to petitioners and the general public.
II.

Petitioners will suffer irreparable injury absent a stay.
EPA issued the Glider Decision to immediately and substantially affect the

primary conduct of glider manufacturers and suppliers by encouraging them to produce more super-polluting trucks in violation of existing law. EPA explained that
manufacturers that “have reached” their 2018 production cap for super-polluting
trucks were limited to producing emission-compliant trucks for the remainder of this
calendar year. A3. The agency determined that this “disruption[]” in those manufacturers’ operations was not “in the public interest,” and it broadcast to those manufacturers and their suppliers that they may flout the law this year and next without
threat of agency enforcement. A3. EPA’s reason for doing all this now, as opposed
to waiting for an actual rulemaking, was its understanding that manufacturers are
right now able, willing, and ready to produce noncompliant gliders in excess of the
legal limit but are precluded from doing so by existing law.
But the flip side of the Glider Decision’s immediate effect on glider producers
is immediate and substantial harm to petitioners and their members from greater—
much greater—production of super-polluting diesel freight trucks in 2018 and 2019,
all to occur before this Court ordinarily could be expected to decide the merits of
this case. A114 (consultant’s estimate of “at least 11,190 additional non-compliant
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glider vehicles being produced and sold in 2018–19” due to Glider Decision). Compare A3 (Glider Decision stating that it expires no later than 12 months after issuance), with Administrative Office of the U.S. Courts, Federal Court Management
Statistics of the Courts of Appeals (Mar. 2018) (reflecting median duration of 12.2
months for cases filed in this Court). A stay of the Glider Decision pending review
thus is necessary both in aid of this Court’s jurisdiction and to prevent irreparable
harm to petitioners. See Winter v. Nat. Res. Def. Council, Inc., 555 U.S. 7, 22 (2008)
(explaining that movant for interlocutory relief must show likelihood of “suffer[ing]
irreparable harm before a decision on the merits can be rendered” (emphasis added
and citation omitted)).
The harm to petitioners will be “both certain and great, actual and not theoretical, beyond remediation, and of such imminence that there is a clear and present
need for equitable relief to prevent irreparable harm.” Mexichem Specialty Resins,
Inc. v. EPA, 787 F.3d 544, 555 (D.C. Cir. 2015). An analysis based on EPA’s own
numbers and modeling methods, combined with 2017 glider registration data, reveals that “for the remainder of 2018, on average, [the Glider Decision] will likely
result in 30 additional [noncompliant] glider sales per day.” A123. The additional
super-polluting trucks expected to be produced as a result of the glider decision will
emit “more than 430,000 tons of excess NOx and more than 7,300 tons of excess
PM2.5” over their lifetimes, causing “an estimated additional 760–1,746 premature
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deaths” compared to an equivalent number of trucks compliant with current air-pollution standards. A114.
Many of these effects will be felt immediately, before this Court could be
expected to resolve the merits—or even this motion—on a normal schedule. See
A114 (estimate of additional emissions through 2019). Those emissions alone will
cause petitioners irreparable harm, as stated below. But the proper metric to use in
evaluating irreparable harm in this case is the lifetime emissions of glider trucks that
will be produced and sold before the Court resolves this case. In considering irreparable injury from air pollution, the relevant question is not what emissions will actually occur in the period before the Court may be expected to provide relief on the
merits, but what emissions will be “beyond remediation” by the time that relief arrives. Mexichem, 787 F.3d at 555. The Clean Air Act regulates emissions from new
motor vehicles almost exclusively at the point of manufacture, see 42 U.S.C. 7522,
and once a vehicle is produced and sold, “there is no ready means for [EPA]” or this
Court “to ‘claw back’ the vehicle from the private purchaser.” A231–32. See A117
(“In 2025 over 95 percent of these gliders will likely still be on the road and will still
be emitting over 24,000 tons excess NOx and over 400 tons excess PM per year.”).
Thus, a showing of irreparable harm in this context turns on the actual harm that
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additional glider trucks will cause during their lifetime of service, not the harm the
trucks will cause before the merits are resolved.2
“Diesel exhaust is one of the most dangerous and pervasive forms of air pollution.” A171. Decades of epidemiological and toxicological studies “report associations between short-term and long-term diesel exhaust exposures and a range of
chronic and acute adverse health impacts.” A172. In particular, emissions of PM2.5
from diesel exhaust will “aggravate[] respiratory illness” and “can lead to premature
mortality,” A175, 700; and emissions of NOx from diesel exhaust will “contribut[e]
to respiratory illness, cardiovascular disease, and premature death.” A177. See also
A697–99.
Diesel exhaust from super-polluting glider freight trucks affects certain populations and individuals especially, including petitioners’ members. For example,
the 5-year-old son of Shana Reidy has a rare genetic disorder that “makes him
acutely sensitive to … respiratory infections” that are “potentially life-threatening.”
A161, 163. Both short-term and long-term exposure to diesel exhaust from heavy-

2

Even if the merits could be resolved on an expedited basis, a substantial part
of the harm from the Glider Decision in 2018 will occur in the very near future given
the “risk of massive pre-buys” while this Court reviews the policy. A463. Experience
shows that sales of noncompliant gliders spike during periods of regulatory transition, see, e.g., A148 (dealer citing spike in glider sales in January 2018), and given
the legal vulnerability of the Glider Decision, manufacturers will rush to produce
and sell a high volume of gliders as quickly as possible.
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duty freight trucks “exacerbate his underlying health condition,” and that exposure
is unfortunately plentiful given the Reidy family’s proximity to and frequent use of
the congested I-5 corridor in Seattle, Washington. A163–65. See also A175–77,
198–99, 700–01. The family also spends several hours per month traveling on “a
two-lane highway that is heavily trafficked by heavy-duty logging trucks.” A165.
See also A294 (comment of dealer that gliders “are making a strong foothold in the
logging sector”). During those trips especially, Reidy’s son can find himself
“trapped behind a heavy-duty truck with particularly high diesel exhaust emissions”—e.g., a noncompliant glider—that can trigger an acute and potentially lifethreatening respiratory infection. A165. See also A173.
The more than 11,000 additional glider trucks to be produced as a direct result
of the Glider Decision will enter a national market and inevitably “travel across the
lower 48 [States]” in the ordinary course of business. A153. And heavy-duty freight
traffic tends to congregate in certain corridors, see A137, 198–99, making it “likely,”
Winter, 555 U.S. at 20, that some of the thousands of additional super-polluting
glider trucks prompted by the Glider Decision will worsen ground-level ozone and
fine-particle pollution in Reidy’s ambient environment and in particular on the roadways where she travels frequently with her son.
The Reidys are far from alone. See A175 (“[A]bout 19% of the U.S. population lives within 500 meters of high [traffic] volume roads.”). Elizabeth Brandt and
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her family live nearby the East-West Highway in Montgomery County, Maryland,
“a major thoroughfare with significant freight truck traffic,” A86; see A198, and her
daughters (ages 2 and 5) frequently “swim[] in [an] outdoor pool” that is less than
50 meters from the I-495 Beltway. A86; see A198. Janet DietzKamei, who “suffer[s]
from severe asthma,” A91, lives near and travels on several major California freeways where she is “sometimes … stuck immediately behind heavy duty trucks,”
A94, whose diesel exhaust can precipitate a life-threatening asthma attack. See
A698–99. DietzKamei “cannot leave the house without wearing a mask” when local
PM2.5 or ozone levels are elevated. A92. Peggy Evans lives “approximately 3 blocks
from” I-40 in central Tennessee, the “only highway near” a glider-manufacturing
facility a mere thirty minutes away. A99–101. See also A137. The short- and longterm health effects of diesel freight-truck pollution are most severe in these areas,
which are in very close proximity to heavily trafficked roadways. A174, 178, 703.
In summary, if left unchecked, the Glider Decision will have its intended result of drastically increasing the number of super-polluting heavy duty freight trucks
on American roadways, thus leading to severe and irreparable health harms to petitioners’ members and the public at large.3 A123 (consultant’s estimate that “each
day’s worth of [additional noncompliant] glider sales” triggered by the Glider

3

These same injuries, caused by the Glider Decision and redressable by its rescission, suffice to establish petitioners’ standing to challenge EPA’s action.
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Decision will “result in between 2.0 and 4.7 premature mortalities” (emphasis
added)). See also Amoco Prod. Co. v. Village of Gambell, 480 U.S. 531, 545 (1987)
(“Environmental injury, by its nature, can seldom be adequately remedied by money
damages and is often permanent or at least of long duration, i.e., irreparable.”);
Beame v. Friends of the Earth, 434 U.S. 1310, 1313-14 (1977) (Marshall, J., in
chambers) (same for adverse impacts of “air pollution” on “those with respiratory
ailments”). A stay pending review is therefore warranted.
III.

The balance of equities tips sharply in favor of a stay.
The equities on the other side are virtually nonexistent. Neither EPA nor its

favored group of manufacturers and suppliers has a valid interest in violating existing law. It is a bedrock principle of our legal system that no person has a legitimate
interest in engaging in illegal activity. See, e.g., United States v. Williams, 553 U.S.
285, 297 (2008) (“Offers to engage in illegal transactions are categorically excluded
from First Amendment protection.”); Illinois v. Caballes, 543 U.S. 405, 408-09
(2005) (explaining that the Fourth Amendment’s privacy protections do not extend
to an interest in possessing contraband). Yet unlawful activity is the only thing that
the Glider Decision was designed to protect. See A3.
Even setting aside its illegality, the interest of glider manufacturers and their
suppliers in producing and selling more noncompliant vehicles is more than offset
by the legitimate interests of the manufacturers and suppliers of heavy-duty diesel
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freight trucks that will compete directly with glider companies for the same market
share.4 See A145–50, 155–59. EPA’s concern for “loss of jobs” and “the viability
of” glider companies, A3, apparently does not extend to other trucking jobs and
companies that are harmed by the unlevel playing field that the Glider Decision creates. See A144, 148–50, 153, 158–59. As between the two, the equities lie with those
businesses that justifiably relied on existing law to make “important investments …
in modern technology and safety features,” A158; see also A213–15, rather than
businesses that unjustifiably relied on a proposed rule to defer those investments.
IV.

The public interest favors a stay.
“In exercising their sound discretion, courts of equity should pay particular

regard for the public consequences” when deciding whether to issue an injunction.
Winter, 555 U.S. at 24. The public consequences of condoning EPA’s course of action in this case would be far-reaching and detrimental to the rule of law. The question for this Court is whether to permit an agency to bypass lawful procedures for
amending a regulation with which it disagrees on policy grounds and simply announce to the world that the rule will not be enforced until such time as the agency

It is worth noting that Fitzgerald, the country’s leading glider manufacturer,
has indicated that it could “make a profit at 300 [noncompliant-glider vehicles produced] a year,” as permitted by existing law. A600. There is thus good reason to
question EPA’s supposition that “the viability of” glider manufacturers is
“threaten[ed]” by the application of existing law. A3.
4
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divines a rationale for repealing it. This Court has rejected similar gambits by the
same agency in the recent past, see Clean Air Council, 862 F.3d 1, and the public
interest demands that the Court put the Glider Decision on hold rather than permit it
to accomplish its destructive purpose before judicial review is had.
Moreover, “a court sitting in equity cannot ‘ignore the judgment of Congress,
deliberately expressed in legislation.’” United States v. Oakland Cannabis Buyers’
Co-Op., 532 U.S. 483, 497 (2001) (citation omitted). Congress has deliberately expressed a preference for “the greatest degree of [NOx and PM2.5] emission reduction
achievable” by “heavy-duty vehicles and engines” “through the application of [available] technology,” 42 U.S.C. 7521(a)(3)(A)(i), in order to avoid “endanger[ing] public health or welfare.” 42 U.S.C. 7521(a)(1). The Glider Decision stands in direct
opposition to that mandate, and a stay of its operation is in the public interest.
CONCLUSION AND REQUEST FOR IMMEDIATE RELIEF
For the foregoing reasons, this Court should either summarily vacate the
Glider Decision or stay its effect pending judicial review.
In light of the ongoing, substantial, and irreparable harm caused by the EPA
action under review—serious health harms that can be expected to worsen even in
the days or weeks it takes this Court to decide this motion—and the lawless character
of that action, petitioners respectfully request that this Court immediately enter an
administrative stay of EPA’s “No Action Assurance” until such time as it rules upon
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this motion. See, e.g., In re Kellogg Brown & Root, Inc., 796 F.3d 137, 143 (D.C.
Cir. 2015). If this Court declines to enter an administrative stay, petitioners respectfully request a decision on this motion before August 8, 2018.
Respectfully submitted,
/s/ Matthew Littleton
Matthew Littleton
Susannah L. Weaver
Sean H. Donahue
Donahue, Goldberg & Weaver, LLP
1111 14th St NW, Suite 510A
Washington, DC 20005
Telephone: (202) 683-6895
Fax: (202) 315-3582
matt@donahuegoldberg.com
Vickie L. Patton
Peter M. Zalzal
Alice Henderson
Environmental Defense Fund
2060 Broadway, Suite 300
Boulder, CO 80302
(303) 447-7215
vpatton@edf.org
Martha Roberts
Erin Murphy
Environmental Defense Fund
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON D C 20460

July 6, 2018

OFFICE OF
ENFORCEMENT AND
COMPLIANCE ASSURANCE

MEMORANDUM
SUBJECT:

Conditional No Action Assurance Regarding Small Manufacturers of Glider Vehicles

FROM:

Susan Parker Bodine
Assistant Administrator
Office of Enforcement and Compliance Assurance

TO:

Bill Wehrurn
Assistant Administrator
Office of Air and Radiation

;.a__ fc,.J_ &Jr~

Pursuant to your attached request of July 6, 2018, I am today providing a "no action assurance'·
relating to: (1) those small manufacturers to which 40 C.F.R. § I 037. l 50(t) applies that either are
manufacturing or that have manufactured glider vehicles in calendar year 2018 (Small Manufacturers); and (2) to those companies to which 40 C.F.R § I 037. I 50(t)(l )(vii) applies that sell glider
kits to such Small Manufacturers (Suppliers).
As noted in your memorandum, in conjunction with EPA's having promulgated in 2016 the final
rule entitled Greenhouse Gas Emissions and Fuel Efficiency Standards for Meruum- and HeavyDuty Engines and Vehicles-Phase 2, see 81 Fed. Reg. 73,478 (Oct. 25, 2016) (the HD Phase 2
Rule), the Agency specified that glider vehicles were "new motor vehicles.. (and glider vehicle
engines to be ·'new motor vehicle engines") within the meaning of 42 U.S.C. § 7550(3). Effective
January 1, 2017, Small Manufacturers were permitted to manufacture glider vehicles in 2017 in
the amount of the greatest number produced in any one year during the period of2010-2014 without having to meet the requirements of 40 C.F.R. § 1037.635 ([nterim Allowance). After this transitional period, beginning on January 1, 2018, small manufactw-ers of glider vehicles have been
precluded from manufacturing more than 300 glider vehicles (or fewer, if a particular manufacturer's highest annual production volume between 2010 and 2014 had been below 300 vehicles),
unless they use engines that comply with the emission standards applicable to the model year in
which the glider vehicle is manufactured. On November 16, 2017, EPA published a notice of proposed rulemaking, proposing to repeal the emissions standards and other requirements of the HD
Phase 2 Rule as they apply to glider vehicles, glider engines, and glider kits. See 82 Fed. Reg.
53.442 (Nov. 16, 2017) (November 16 NPRM).
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We understand that after taking into consideration the public comments received. and following
further engagement wi th stakeholders and other interested entities, the Office of Air and Radiation
(OAR) has determined that additionaJ evaluation of several matters is required before it can take
final action on the November 16 NPRM. Consequently, OAR now recognizes that finalizing the
November 16 N PRM will require more time than it had previously anticipated. In the meantime,
Small Manufacturers who, in reliance on the November 16 NPRM, have reached their calendar
year 2018 annual allocation under the HD Phase 2 Rule must cease production for the remainder
of calendar year 20 l 8 of additional glider vehjcles. resulting in the loss of jobs and threatening the
viability of these Small Manufacturers.
As noted in your memorandum , OAR now intends to move as expeditiously as possible to undertake rulemaking in which it will consider extending the compliance date applicable to Small Manufacturers to December 31. 2019.
Consistent with the intent and purpose of OAR' s planned course of action. this no action assurance
provides that EPA will exercise its enforcement discretion with respect to the applicability of
40 C.F.R. § 1037.635 to Small Manufacturers that in 2018 and 2019 produce for each of those two
years up to the level of their Interim Allowances as was available to them in calendar year 20 l 7
under 40 C.F.R. § 1037.150(1)(3). This no action assurance further provides that EPA will exercise
its enforcement discretion with respect to Suppliers that sell glider kits to those Small Manufacturers to which this no action assurance applies. This no action assurance will remain in effect until
the earlier of: (1) 11 :59 p.m. (EDT), July 6, 2019; or (2) the effective date of a final rule extending
the compliance date applicable to small manufacturers of glider vehicles.
The issuance of this no action assurance is in the public interest to avoid profound disruptions to
small businesses while EPA completes its reconsideration of the HD Phase 2 Rule. The EPA reserves its right to revoke or modify this no action assurance.
If you have further questions regarding this matter. please contact Rosemarie Kelley of my staff at
(202) 564-40 141 or keUey.rosemarie@epa.gov.

Attachment

cc:

Byron Bunker. OAR, OTAQ
Rosemarie Kelley, OECA, OCE
Phillip Brooks. OECA. OCE. AED
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MEMORA OUM
UBJECT:

FROM:

Enforcement Discretion Regarding Companies that Are Producing or that Have
Produced Glider Vehicles in Calendar Year 2018
Bill Wehrum

Assistant Administrator

(

Office of Air and Radiation
TO:

'J/tJ

Susan Parker Bodine
Assistant Administrator
Office of Enforcement and Compliance Assurance

The Office of Air and Radiation (OAR) requests that the Office of Enforcement and Compliance
Assurance (OECA) exercise enforcement discretion (No Action Assurance) with respect to both
those small manufacturers to which 40 C.F.R. § J037.150(t) applies that either are manufacturing
or that have manufactured glider vehicles in calendar year 2018 (Small Manufacturers). and to
those companies to which 40 C.F.R. § 1037. lS0(t)(l)(vii) applies that sell glider kits to such
small manufacturers (Suppliers). Specifically. as a bridge to a ruJemaking in which we will
consider extending the deadline for Small Manufacturers to comply with 40 C.F.R. § 1037.635,
OAR requests that OEC A provide assurance that it will exercise enforcement discretion for up to
one year with respect to the applicability to Small Manufacturers and their Suppliers of 40 C.F.R.
§ 1037.635. Further. OAR requests that OECA provide assurance that it will not take
enforcement action against those Suppliers that elect to sell glider kits to those Small
Manufacturers of glider vehicles to which this No Action Assurance applies.
[n conjunction with EPA·s having ptomulgated in 2016 the final rule entitled Greenhouse Gas
Emissions and Fuel Efficiency Standards for Medium- and Heavy-Duty Engines and VehiclesPhase 2, 81 Fed. Reg. 73.478 (Oct. 25, 2016) (the HD Phase 2 Rule), the Agency clarified that
glider vehicles were "new motor vehicles•· (and glider vehicle engines to be "new motor vehicle
engines" ) within the meaning of 42 U.S.C. § 7550(3). EPA in the HD Phase 2 Rule also stated
that glider kits constituted ''incomplete motor vehicles." Effective January 1, 2017, Small
Manufacturers were permined to manufacture glider vehicles in 20 l 7 in the amount of the
greatest number produced in any one year during the period 2010-2014 without meeting the
requirements of 40 C.F.R. § 1037.635 (Interim Allowance). After this lTansitional period,
beginning on January I. 2018, small manufacturers of glider vehicles have been precluded from
manufacturing more than 300 glider vehicles (or fewer, if a particular manufacturer's highest
annual production volume from between 2010 and 2014 had been below 300 vehicles), unless
they use engines that comply with the emission standards applicable to the model year in which
the glider vehicle is manufactured.
On November 16, 2017, EPA published in the Federal Regis/er a notice of proposed rulemaking,
proposing to repeal the emissions standards and other requirements of the HD Phase 2 Rule as
they apply to glider vehicles, glider engines, and glider kits. 82 Fed. Reg. 53,442 (Nov. 16. 2017)
(November 16 NPRM). ln the November 16 NPRM, EPA proposed an interpretation ofthe
Clean Air Act (CAA) under which glider vehicles would be found not to constitute --new motor
-1-
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vehicles" within tJ1e meaning of CAA section 216(3), glider engines would be found not to
constitute ''new motor vehicle engines.. within the meaning of CAA section 216(3), and glider
kits would not be treated as "incomplete·' new motor vehicles. Under this proposed
interpretation, EPA would lack au1hority to regulate glider vehicles, glider engines, and glider
kits under CAA section 202(a)( l ). EPA also sought comment on whether, were it not to
promulgate this proposed interpretation of the CAA, the Agency should increase the interim
provision's allocation available to small manufacturers above the current applicable limits (i.e..
at most, 300 glider vehicles per year). 82 Fed. Reg. 53,447. Further, EPA solicited comment on
whether the compliance date for glider vehicles and glider kits set fo11h at 40 C.F.R. § 103 7.635
should be t!xtendcd. Id.
After 1aking jnto consideration the public comments received, and following further engagement
with stakeholders and other interested entities, OAR has determined that additional evaluation of
a number of maliers is required before it can take final action on the November 16 NPRM. As a
consequence. OAR now recognizes Lhat finalizing the November 16 NPRM will require more
time than we had previously anticipated.
OAR intends to complete this rulemaking as expeditiously as possible under these
circumstances, consistent with the Agency·s responsibility to ensure that whatever final action it
may take conforms with the Clean Air Act and is based on reasoned decision making. In the
meantime, while the emissions standards and other requirements of the 2016 Rule applicable to
glider vehicles became effective on January l.2017, and the Interim A llowance fur calendar year
2017 ceased to apply as of January 1, 2018. As a consequence, Small Manufactw·ers who, in
reliance on the November 16 NPRM. have reached their calendar year 2018 interim annual
allocation under the HD Phase 2 Rule must cease production for the remainder of 2018, resulting
in the loss of jobs and threatening the viability of these Small Manufacturers.
In light of these circumstances. OAR now intends to move as expeditiously as possible to
w1denake rulemaking to consider extending the compliance date applicable to Small
Manufacturers until December 31, 20 19. Concurrently, we intend to continue to work towards
expeditiously completing a final rule. OAR requests a No Action Assurance in order to preserve
the status quo as it was at the time of the ovember 16 NPRM until such time as we are able to
take final action on extending the applicable compliance date. Specifically, OAR requests that
OECA exercise its enforcement discretion with respect to Small Manufacturers who in 2018 and
2019 produce for each of those two years up to the level of their Interim Allowance as was
available to them in 2017 under 40 C.F.R. § 103 7. l 50(t)(3). OAR requests that OECA leave this
No Action Assurance in place for one year from the date of issuance, or unti I such time as EPA
takes final action to extend the compliance date, whichever comes sooner.
f appreciate your prompt consideration of this request.

-2-
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CERTIFICATE OF SERVICE
I hereby certify that on this 17th day of July, 2018, I served a copy of the
foregoing document on respondent United States Environmental Protection Agency
through this Court’s CM/ECF System.
/s/ Matthew Littleton
Matthew Littleton
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I.
EPA Memo, Susan Bodine to Bill Wehrum, Conditional No Action Assurance
Regarding Small Manufacturers of Glider Vehicles (July 6, 2018)
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON D C 20460

July 6, 2018

OFFICE OF
ENFORCEMENT AND
COMPLIANCE ASSURANCE

MEMORANDUM

SUBJECT:

Conditional No Action Assurance Regarding Small Manufactmers of Glider Vehicles

FROM:

Susan Parker Bodine
Assistant Administrator
Office of Enforcement and Compliance Assurance

TO:

Bill Wehrum
Assistant Administrator
Office of Air and Radiation

,iL__

fcJ_ ~l,,(,p

Pursuant to your attached request of July 6, 20 18, I am today providing a "no action assurance"
relating to: (1) those smal l manufacturers to which 40 C.F.R. § 1037. 150(t) applies that either are
manufacturing or that have manufactured glider vehicles in calendar year 2018 (Small Manufacturers); and (2) to those companies to which 40 C.F.R. § I 037. I 50(t)(1 )(vii) applies that sell glider
kits to such Small Manufacturers (Suppliers).
As noted in your memorandum, in conjunction with EPA' s having promulgated in 20 16 the final
rule entitled Greenhouse Gas Emissions and Fuel Efficiency Standards for Medium- and HeavyDuty Engines and Vehicles-Phase 2, see 81 Fed. Reg. 73,478 (Oct. 25, 2016) (the HD Phase 2
Rule), the Agency specified that g lider vehicles were "new motor vehicles·' (and glider vehicle
engines to be ·'new motor vehicle engines") within the meaning of 42 U.S.C. § 7550(3). Effective
January I , 2017, Small Manufacturers were permined to manufacture g lider vehicles in 2017 in
the amount of the greatest number produced in any one year during the period of 2010-2014 without having to meet the requirements of 40 C.F.R. § 1037.635 (Interim Allowance). After this rransitional period. beginning on January 1, 2018, small manufacturers of glider vehicles have been
precluded from manufacturing more than 300 glider vehicles (or fewer, if a particular manufacturer's highest annual production volume between 2010 and 2014 bad been below 300 vehicles),
unless they use engines that comply with the emission standards applicable to the model year in
which the glider vehicle js manufactured. On November 16, 2017, EPA published a notice of proposed rulemaking, proposing to repeal the emissions standards and other requirements of the HD
Phase 2 Rule as they apply to g lider vehi cles, glider engines, and glider kits. See 82 Fed. Reg.
53,442 (Nov. 16, 2017) (November 16 NPRM).
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We understand that after talcing into consideration the public comments received. and following
further engagement with stakeholders and other interested entities, the Office of Air and R adiation
(OAR) has determined that additional evaluation of severaJ matters is required before it can take
final action on the November 16 N PRM. Consequently, OAR now recognizes that finalizing the
November 16 N PRM will require more time than it had previously anticipated. In the meantime,
Small Manufacturers who, in reliance on the November 16 NPRM, have reached their calendar
year 20 18 annual alJocation under the HD Phase 2 Rule must cease production for the remainder
of calendar year 20 l 8 of additional glider vehicles, resulting in the loss of jobs and threatening lhe
viability of these Small Manufacturers.
As noted in your memorandum. OAR now intends to move as expeditiously as possible to undertake rulemalcing in w hich it will con.sider extending the compliance date applicable to Small Manufacturers to December 31. 20 J9.
Consistent with the intent and purpose of OAR 's planned course of action. this no action assurance
provides that EPA wi ll exercise its enforcement discretion with respect to the applicability of
40 C.F.R. § 1037.635 to Small Manufacturers that in 2018 and 20 19 produce for each of those two
years up to the level of their interim Allowances as was available to them in calendar year 201 7
under 40 C.F.R. § J 037. l50(t)(3 ). Tbjs no action assurance further provides thal EPA will exercise
its enforcement discretion with respect to Suppliers lhat sell glider kits to those Small Manufacturers to which this no action assurance applies. This no action assurance will remain in effect until
the earlier of: ( 1) J l :59 p.m. (EDT)_, July 6, 2019; or (2) the effective date of a final rnle eKtending
the compliance date applicable to small manufacturers of g lider vehicles.
The issuance of this no action assurance is in the public interest to avoid profound disrnptions to
smalJ businesses while EPA completes its reconsidera6on of the HD Phase 2 Rule. The E PA reserves its right to revoke or modify this no action assurance.

If you have further questions regarding thi s matter. please contact Rosemarie" Kelley of my staff at
(202) 564-4014: or keUey. rosemarie@ epa.gov.
Attachment

cc:

B yron Bunker. OAR. OTAQ
Rosemarie Kelley, OECA, OCE
Phillip Brooks, OECA. OCE, AED
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II.
EPA Memo, Bill Wehrum to Susan Bodine, Enforcement Discretion Regarding
Companies that Are Producing or that Have Produced Glider Vehicles in Calendar
Year 2018 (July 6, 2018)
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MEMORA OUM
UBJECT:

Enforcement Discretion Regarding Companies that Are Producing or that Have
Produced Glider Vehicles in Calendar Year 2018

,J/ZJ

FROM:

Bill Wehrum
Assistant Administrator
(
Office of Air and Radiation

TO:

usan Parker Bodine
Assistant Administrator
Office of Enforcement and Compliance Assw·ance

The Office of Air and Radiation (OAR) requests that the Office of Enforcement and Compliance
Assurance (OECA) exercise enforcement discretion (No Action Assurance) with respect to both
those small manufacturers to wbich 40 C.F.R. § 1037.150(1) applies that either are manufacturing
or that have manufactured glider vehicles in calendar year 2018 (Small Manufacturers), and to
those companies to which 40 C.F.R. § 1037.lS0(t)(l)(vii) appli es that sell gJider k.its to such
small manufacturers ( uppliers). Specifical ly. as a bridge to a rulemaking in which we will
consider extending the deadline for Small Manufacturers to comply with 40 C.F.R. § I037.635,
OAR requests that OECA provide assurance that it will exercise enforcement discretion for up to
one year with respect to the applicability to Small Manufacturers and their Suppliers of 40 C.F.R.
§ I037.635. Further. OAR requests lhat OECA provide assurance that it will not take
enforcement action against those Suppliers that elect to sell glider kits to those Small
Manufacturers of glider vehicles to which this No Action Assurance applies.
fn conjunction with EPA·s having promulgated in 2016 U1e final rule entitled Greenhouse Gas
Emissions and Fuel Efficiency Standards for Medium- and Heavy-Duty Engines and VehiclesPhase 2, 81 Fed. Reg. 73.478 (Oct. 25.2016) (the HD Phase 2 Rule), the Agency clarified that
glider vehicles were ·'new motor vehicles'· (and glider vehicle engines to be "new motor vehicle
engines·') within the meaning of 42 U.S.C. § 7550(3). EPA in the HD Phase 2 Rule also stated
that glider kits constituted ..incomplete motor vehicles.'· Effective Januru·y 1, 2017, Small
Manufacturers were permitted to manufacture glider vehicles in 2017 in the amount of the
greatest number produced in any one year during. the period 20l0-2014 without meeting the
requirements of 40 C.F.R. § 1037 .635 (Interim Allowance). After thjs trnnsiLionaJ period,
beginning on Januru·y I. 2018, small manufacturers of glider vehicles have been precluded from
manufacturing more than 300 glider vehicles (or fewer, if a particular manufacturer·s highest
annual production volume from between 2010 and 2014 had been below 300 vehicles), unless
they use engines that comply with the emission standards applicable to the model year in which
the glider vehicle is manufactured.
On November 16. 2017, EPA published in the Federal Register a notice of proposed rulemaking,
proposing to repeal the emissions standards and other requirements the HD Phase 2 Rule as
they apply to glider vehicles. glider engines, and glider kits. 82 Fed. Reg. 53_442 (Nov. 16. 2017)
(November 16 NPRM). In the November 16 N PRM. EPA proposed an interpretation of the
Clean Air Act (CAA) under which glider vehicles would be fo1md not lo constitute ..new motor

or
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vehicles'· within tJ1e meaning of CAA section 216(3), glider engines would be found not to
constitute ''new motor vehicle engines·' within the meaning of CAA section 216(3), and glider
kits would not be treated as ''incomple1e·· new motor vehicles. Under this proposed
interpretation, EPA would lack authority to regulate glider vehicles, glider engines, and glider
kits under CAA section 202(a)(l). EPA also sought comment on whether, were it not to
promulgate this proposed interpretation of lhe CAA. the Agency should increase the interim
provision·s allocation available to small manufacturers above the current applicable limits (i.e..
at most. 300 glider vehicles per year). 82 Fed. Reg. 53,447. Further, EPA solicited comment on
whether the compliance date for glider vehicles and glider kits set fo1th at 40 C.F.R. § 1037.635
should be extended. Id.
After taking into consideration the public comments received, and following further engagement
with stakeholders and other interested entities, OAR has determined that additional evaluatjon of
a number of matters is required before it can take final action on the November 16 NPRM. As a
consequence. OAR now recognizes that finalizing the November 16 NPRM wi II require more
time than we had previously anticipated.
OAR intends to complete thi s rulemaking as expeditiously as possible under these
circumstances, consistent with the Agency"s responsibility to ensure that whatever final action it
may take conforms with the Clean Afr Act and is based on reasoned decision making. In the
meantime. while the emissions standards and other requirements of the 1016 Rule applicable to
glider vehicles became effective on January I.2017, and the fnterim Allowance for calendar year
1017 ceased to apply as of January 1, 2018. As a consequence, Sma11 Manufactw-ers who, in
reliance on the November 16 NPRM. have reached their calendar year 2018 interim annual
allocation under the HD Phase 2 Rule must cease production for the remainder of 2018, resulting
in the loss of jobs and threatening the viability of these Small Manufacturers.
In light of these circumstances, OAR now intends to move as expeditiously as possible to
undenake rulemaking to consider extending the compliance date applicable to Small
Manufacturers until December 31 , 2019. Concurrently, we intend to continue to work towards
expeditiously completing a final. rule. OAR requests a No Action Assurance in order to preserve
the status quo as it was at the time of the ovember 16 NPRM until such time as we are able to
take final action on extending the applicable compliance date. Specifically. OAR requests that
OECA exercise its enforcement discretion with respect to Small Manufacturers who in 2018 and
2019 produce for each of those two years up to the level of their lnterim Allowance as was
available to them in 2017 under40 C. F.R. § 1037.150(1)(3). OAR requests that OECAleave this
No Action Assurance in place for one year from the date of issuance, or unlil such time as EPA
takes final action to extend the compliance date, whichever comes sooner.

r appreciate yom prompt consideration of this request.

-2-
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III.
Excerpt of Letter from EPA Science Advisory Board Chair to Administrator Pruitt,
re: SAB Consideration of EPA Planned Actions in the Fall 2017 Unified Agenda
(June 21, 2018)
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON D.C. 20460
OFFICE OF THE ADMINISTRATOR
SCIENCE ADVISORY BOARD

June 21, 2018
EPA-SAB-18-002
The Honorable E. Scott Pruitt
Administrator
U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, NW
Washington, D.C. 20460
Subject: Science Advisory Board (SAB) Consideration of EPA Planned Actions in the
Fall 2017 Unified Agenda of Regulatory and Deregulatory Actions and their
Supporting Science
Dear Administrator Pruitt:
As part of its statutory duties, the EPA’s Science Advisory Board recently concluded discussions
about possible review of the science supporting major EPA planned actions associated with the
Fall 2017 Unified Agenda of Regulatory and Deregulatory Actions. The EPA Office of Policy
provided notice of the release of this information on December 14, 2017. During its public
meeting on May 31, 2018, the SAB discussed whether to review any of the planned regulatory
and deregulatory actions in order to provide advice and comment on the adequacy of the scientific
and technical basis underlying each, as authorized by section (c) of the Environmental Research,
Development and Demonstration Authorization Act.
The SAB focused its attention on nine major planned actions identified by the EPA Office of
Policy and published in the Federal Register. The SAB convened a Work Group to review the
planned actions, conduct fact-finding, and develop recommendations for further consideration by
the chartered SAB1. At the public meeting, the SAB discussed the Work Group’s findings and
decided to undertake review of the science supporting two of the actions in the semi-annual
Regulatory and Deregulatory Agenda at this time. The SAB also identified one action for which
insufficient information was available and deferred a determination until such information is
available.
1

Memorandum: Preparations for Chartered Science Advisory Board (SAB) Discussions of EPA Planned Agency Actions and
their Supporting Science in the Fall 2017 Regulatory Agenda
https://yosemite.epa.gov/sab/sabproduct.nsf//9263940BB05B89A885258291006AC017/$File/WG_Memo_Fall17_RegRevAttsAB
C.pdf
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The SAB notes that three of the nine major planned actions are listed as long-term actions and
another three are listed as Pre-Rule Stage actions. The Office of Management and Budget defines
long-term actions as planned actions “under development but for which the agency does not
expect to have a regulatory action within the 12 months after publication of this edition of the
Unified Agenda” and notes that some long-term actions may only have abbreviated information.
OMB defines the Pre-Rule Stage as “actions agencies will undertake to determine whether or how
to initiate rulemaking. Such actions occur prior to a Notice of Proposed Rulemaking (NPRM) and
may include Advance Notices of Proposed Rulemaking (ANPRMs) and reviews of existing
regulations.” The SAB considered these early stages of rulemaking for the planned actions to
facilitate planning and interaction with the Agency and notes that the Board has the option to
defer a decision on whether planned actions merit further review until sufficient information is
available.
EPA Planned Actions that Merit SAB Review
Reconsideration of Final Determination: Mid Term Evaluation of Greenhouse Gas Emissions
Standards for Model Year 2022-2025 Light Duty Vehicles (RIN 2060-AT77): The SAB finds this
action merits further review. The SAB Work Group submitted fact-finding questions regarding
the types of analyses that may be used to support the action. The EPA responded that the
analyses “could be considered to inform the forthcoming NPRM” and that they would assess
these issues as they develop the proposed rule. The EPA also responded that the schedule for the
rulemaking addressing model years 2022-2025 light-duty vehicle greenhouse gas (GHG)
standards has not yet been announced. The SAB notes that EPA, in collaboration with the
National Highway Traffic Safety Administration (NHTSA) and the California Air Resources
Board (CARB), developed extensive documentation for the mid-term evaluation (MTE),
including a technical assessment report and several supporting studies. NHTSA is conducting an
MTE and Regulatory Impact Analysis (RIA) regarding fuel economy standards to inform a
companion rule to the EPA standards. Key questions that merit an SAB review could include but
need not be limited to the following:
x
x
x
x
x
x

What are the barriers (e.g., price, foregone power or safety) to consumer acceptance of
redesigned or advanced technology vehicles, and how might such barriers be overcome?
Would or could there be a significant “rebound” effect from the deployment of new fuel
efficient (and lower GHG-emitting) vehicles, and how might such an effect be mitigated?
Would requirements for more fuel efficient new vehicles lead to longer retention of older
less fuel-efficient vehicles and, if so, would this significantly affect projected emission
reductions and have effects on crash-related safety?
What proportion of vehicle electrification, particularly for plug-in vehicles including plugin hybrid electric vehicle (PHEV) and battery electric vehicles (BEVs), would be needed
to achieve fleet average GHG emission reductions?
What are the effects, co-benefits or harms in terms of emissions reductions or increases for
other pollutants, and costs benefits of technology options?
What are the projected fleet level GHG emissions and co-pollutant emission changes
associated with various scenarios?

2

A9

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 15 of 321

Such a review might begin with existing documents developed by EPA, NHTSA and CARB
during the MTE process, such as the Draft Technical Assessment Report. To the extent that the
agencies have appropriately addressed key issues such as those above with adequate peer review,
the scope of SAB review could be narrowed or redirected. A detailed rationale is provided in the
Work Group Memorandum 2 and the fact-finding is summarized in Attachment C of that
document.
Repeal of Emission Requirements for Glider Vehicles, Glider Engines, and Glider Kits (RIN
2060-AT79): The SAB finds that this action merits review regarding the adequacy of the
supporting science. In response to fact-finding questions submitted by the SAB Work Group, the
EPA stated that there is “uncertainty about what scientific work, if any, would support” this
action, did not describe the approach being taken to develop the needed science, and did not
identify any peer review plans. The SAB finds issues, such as: i) determining whether glider
vehicles have operational and life cycle emissions less than, comparable to, or greater than new
vehicles; ii) answering technical questions regarding the impact of emissions from glider vehicles;
and iii) identifying and applying suitable methodologies for assessing the effect of the proposed
rule on emissions, air quality and public health, are scientific and technical in nature.
Key questions that merit SAB review could include but need not be limited to the following:
x
x
x

x

What are the emission rates of glider trucks for GHGs, nitrogen oxides, particulate matter,
and other pollutants of concern? What are the key sources of variability and uncertainty in
these rates?
How do these emission rates compare to those of conventionally manufactured trucks that
are: (a) new; and (b) used at prices comparable to the purchase price of a “new” glider
truck? What are key sources of variability and uncertainty in the comparisons?
What is the range of possible market penetration of glider trucks into the on road heavy
duty vehicle stock? What is the effect of glider truck penetration into the market on fleet
level emissions at national, regional, and local scales in the near-term and long-term,
compared to the status quo?
What are implications of changes in emissions in the near-term and long-term from the
penetration of glider trucks regarding GHG emissions, air quality, air quality attainment,
and human health, compared to the status quo?

Such a review might begin with existing documents developed by EPA, such as the November 20,
2017 test report in which emissions of gliders and conventionally manufactured trucks were
compared, and focus on areas where updates are needed. To the extent that EPA appropriately
addresses key issues such as those outlined above with adequate peer review, the scope of SAB
review could be narrowed or redirected. A detailed rationale is provided in the Work Group
Memorandum3 and the fact-finding effort is summarized in Attachment C of that document.

2
3

Ibid.
Ibid.
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EPA Planned Actions Awaiting Further Information for SAB Review
Increasing Consistency, Reliability, and Transparency in the Rulemaking Process (RIN 2010AA12): The SAB finds that a review of the scientific and technical basis for this planned action
should be deferred until more information is available and, at that time, determine if it is
appropriate to provide advice and comment. From the information provided by EPA staff and the
pre-rule stage status of the action, the SAB finds that there is not enough information to
recommend a review of the underlying science at this time. The EPA indicated that this action
would not involve basic economic methodology changes. However, given the concern for
consistency, such changes may well have to be considered. Depending upon how the action
proceeds and the comments on the ANPRM, it may ultimately involve precedential issues and
become an influential scientific or technical work product. The SAB also notes that some of the
issues presented by the Work Group regarding RIAs may be appropriate for inclusion in this
planned action and review by the SAB (see RIN 2060-AT67).
EPA Planned Actions Not Meriting Further SAB Review
State Guidelines for Greenhouse Gas Emissions From Existing Electric Utility Generating Units
(RIN 2060-AT67): This planned action does not merit review by the SAB. While the SAB does
not wish to provide advice on this planned action, it does find several aspects of the underlying
“Regulatory Impact Analysis for the Review of the Clean Power Plan: Proposal” (RIA) dated
October 2017 to be appropriate for an advisory activity by the Board. Specifically, the RIA makes
assumptions that warrant further review, as follows: i) sensitivity analysis assumptions about
mortality associated with particulate matter at concentrations below the current NAAQS; ii)
calculations of climate change benefits on a US-only basis rather than a global scale; and iii)
application of a 7% discount rate to estimate foregone GHG mitigation benefits which extend
across multiple generations. These aspects may be appropriately considered under the planned
action, Increasing Consistency, Reliability, and Transparency in the Rulemaking Process (RIN
2010-AA12) as noted above.
Review of the Primary National Ambient Air Quality Standards for Sulfur Oxides (RIN 2060AT68) and Review of the Secondary National Ambient Air Quality Standards for Ecological
Effects of Oxides of Nitrogen, Oxides of Sulfur and Particulate Matter. (RIN 2060-AS35): These
actions do not merit further SAB consideration. These actions undergo a multi-year detailed
review process by the EPA Clean Air Scientific Advisory Committee (CASAC) and its panels.
CASAC is a federal advisory committee and has a statutory mandate under the Clean Air Act to
advise the Administrator regarding the National Ambient Air Quality Standards (NAAQS). The
Sulfur Oxides Review Panel and the Secondary NAAQS Review Panel for Oxides of Nitrogen
and Sulfur were specifically constituted, in terms of independent scientific expertise, to review the
proposed actions, respectively. CASAC completed its review of the Sulfur Oxides NAAQS on
April 30, 2018.
National Emission Standards for Hazardous Air Pollutants for Hydrochloric Acid Production
Residual Risk and Technology Review (RIN 2060-AT74): This action does not merit further SAB
consideration. While the details of each Residual Risk and Technology Review (RTR) are unique
to the sources and pollutants being evaluated, the general approaches and methodologies
4
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employed in EPA RTRs have become standardized, have been employed in numerous previous
RTRs, and have been subject to multiple peer reviews over the past 17 years, most recently in
2009. As EPA’s RTR methodologies are refined and revised over time, there is a need for
periodic peer reviews of the changing methods. The SAB is completing a review of recent
revisions to the screening methodologies used to support RTR reviews. Given the extensive past
and ongoing peer reviews no additional SAB review is warranted.
Pesticides; Agricultural Worker Protection Standard; Reconsideration of Several Requirements
(RIN 2070-AK43): This action does not merit further SAB consideration. Per Executive Order
13777, the EPA solicited suggestions about regulations that may be appropriate for repeal,
replacement or modification as part of the Regulatory Reform Agenda. Specific changes to the
2015 Worker Protection Standard (WPS) regulations at 40 CFR 170 were suggested and EPA is
soliciting public input on these specific revisions. The Federal Insecticide, Fungicide and
Rodenticide Act (FIFRA) contains the requirement that EPA must provide copies of draft
proposed and final rules to the FIFRA Science Advisory Panel (SAP) for review of any related
scientific issues.
Fuels Regulation Modernization - Phase 1 (RIN 2060-AT31): The planned action does not merit
further review by the SAB. This long-term action to “streamline and modernize EPA’s existing
fuels regulations under 40 CFR part 80” is described as “an administrative action to add clarity to
the regulations to help improve compliance, and will not change any currently applicable fuel
standards or propose new fuel ones.” No new scientific techniques or analysis are contemplated
under this planned action, as currently described. Also, the process for this action is in an early
stage, with publication of proposed and final regulations planned for 2019. As such,
consideration by the SAB is not recommended at this stage in the process.
SAB Requests Improvements in the Descriptions of EPA Planned Actions
The SAB thanks the EPA for providing information for consideration but emphasizes that more
complete and timely information is required from the Agency to make recommendations and
decisions regarding the science supporting planned actions. To improve the process for future
reviews of the semi-annual regulatory agenda, the SAB strongly recommends that EPA enhance
descriptions of future planned actions by providing specific information on the peer review
associated with the science basis for actions and more description of the scientific and
technological bases for the actions. In reviewing the Spring 2017 and Fall 2017 Regulatory
Agendas, there were several cases where key information about the planned action, its supporting
science and peer review were provided only after specific Work Group requests. The SAB finds
that the written responses to fact-finding questions were not comprehensive and participation in
the fact-finding teleconference was limited. EPA should provide such information in the initial
descriptions provided to the Work Group.
Effective SAB evaluation of planned actions requires the EPA to characterize:
x

All relevant key information associated with the planned action;

5
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The science supporting the regulatory action. If there is new science to be used, provide a
description of what is being developed. If the Agency is relying on existing science,
provide a short description.
The nature of planned or completed peer review. To the extent possible, provide
information about the type of peer review, the charge questions provided to the reviewers,
how relevant peer review comments were integrated into the planned action, and
information about the qualifications of the reviewer(s).

The SAB urges the Agency to provide more complete information to support future SAB
decisions about the adequacy of the science supporting actions in future regulatory agendas.
On behalf of the SAB, I thank you for the opportunity to support EPA through consideration of
the science supporting actions in the Agency’s regulatory agenda.
Sincerely,
/S/
Dr. Michael Honeycutt, Chair
Science Advisory Board
Enclosure
(1) Summary of Proposed Actions Considered
(2) Roster of SAB Members

6
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IV.
Letter from Tennessee Technological University President Oldham to EPA
Administrator Scott Pruitt (Feb. 19, 2018)
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Office of the President
TENNESSEE TECH

February 19, 2018

Honorable Scott Pruitt
USEP A Headquarters
William Jefferson Clinton Building
1200 Pennsylvania Avenue, N. W.
Mail Code: 1101A
Washington, DC 20460
Reference: Tennessee Tech University - Summary of Heavy Duty Truck Study and Evaluation
of the Phase II Heavy Duty Truck Rule
Mr. Pruitt:
Please be advised that regarding the "Environmental & Economic Study of Glider Kit
Assemblers" report, knowledgeable experts within the University have questioned the
methodology and accuracy of the report. Therefore, Tennessee Tech University is actively
pursuing a peer review of the report and supporting data to assure its validity. The University
also is investigating an allegation of research misconduct related to the study. We request that
you withhold any use or reference to said study pending the conclusion of our internal
investigations.
We sincerely regret any inconvenience this imposes, but our aim is to ensure the absolute
integrity and objectivity of any scholarly product of Tennessee Tech. We anticipate a timely and
thorough review following which we will inform you of the outcome. Thank you for your
assistance and patience as we work through the concerns raised.

Philip B. Oldham
PBO/ds

Tennessee Tech / Box 5007 Cookeville, TN 38505 / 931-372-3241 / F: 931-372-6332 / www.tntech.edu/president
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V.
Letter from EPA to American Lung Association, denying request to extend
comment period on the Proposed Rule (Dec. 21, 2017)
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WASHINGTON, D.C. 20460

December 21, 2017
OFFICE OF
AIR AND RADIATION

Mr. Paul G. Billings
Senior Vice President, Advocacy
American Lung Association
1331 Pennsylvania Avenue, N.W.
Suite 1425 North
Washington, D.C. 20004-1710
Dear Mr. Billings:
Thank you for your letter dated December 20, 2017, regarding the Environmental
Protection Agency's Proposed Rule "Repeal ofEmission Requirements for Glider Vehicles, Glider
Engines, and Glider Kits." In your letter, you request that the EPA extend the comment period for
this proposed rule by an additional 60 days.
The EPA has considered your request. The EPA continues to believe that the 50-day
comment period is appropriate and therefore is denying the request for an extension of the
comment period. This proposal is specific to requirements that begin on January 1, 2018, and
extending the comment period would hinder the Agency's ability to make a decision in a timely
manner.
Again, thank you for your letter. I appreciate the opportunity to be of service and trust the
information provided is helpful.
Sincerely,

WtlliamL.
Assistant Administrator

Internet Address (URL) • http://www.epa.gov
RecycledJRecyclable • Printed with Vegetable OIi 8aHd Inks on Recycled Paper (Minimum 50% Postconsumer content)
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VI.
Letter from EPA to Northeast States for Coordinated Air Use Management,
denying request to extend comment period on the Proposed Rule (Dec. 20, 2017)
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WASHINGTON, D.C. 20460

December 20, 2017
OFFICE OF
AIR AND RADIATION

Mr. Paul J. Miller
Deputy Director
Northeast States for Coordinated Air Use Management
89 South Street, Suite 602
Boston, MA 021 11
Dear Mr. Miller:
Thank you for your letter dated December 14, 201 7, regarding the Environmental
Protection Agency' s Proposed Rule "Repeal of Emission Requirements for Glider Vehicles,
Glider Engines, and Glider Kits." In your letter, you request that the EPA extend the comment
period for this proposed rule by an additional 30 days.
The EPA has considered your request. The EPA continues to believe that the 50-day
comment period is appropriate and therefore is denying the request for an extension of the
comment period. This proposal is specific to requirements that begin on January 1, 2018, and
extending the comment period would hinder the Agency' s ability to make a decision in a timely
manner.
Again, thank you for your letter. I appreciate the opportunity to be of service and trust the
information provided is helpful.

Assistant Administrator

Internet Address (URL)• http://www.epa.gov
Recycled/Recyclable • Printed with Vegetable OIi BaHd Ink• on Recycled Paper {Minim um 50% Postconsumer content)
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VII.
Excerpt of EPA Report: Chassis Dynamometer Testing of Two Recent Model Year
Heavy-Duty On-Highway Diesel Glider Vehicles, Docket ID EPA-HQ-OAR2014-0827-2417 (Nov. 20, 2017)
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Chassis Dynamometer Testing of Two Recent
Model Year Heavy-Duty On-Highway Diesel
Glider Vehicles
November 20, 2017

National Vehicle & Fuel Emissions Laboratory
U.S. Environmental Protection Agency
Ann Arbor, Michigan
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1. Executive Summary
This report summarizes the results from emissions testing of a 2016 model year (MY)
Peterbilt 389 sleeper cab tractor and a 2017 MY Peterbilt 579 sleeper cab tractor that were
produced as glider vehicles (i.e., a vehicle with a new chassis and a used powertrain). In
addition, these glider test results are compared to equivalent tests of conventionally
manufactured 2014 and 2015 MY tractors.
The glider vehicles tested include one of the more popular engine and vehicle
configurations currently being produced as glider vehicles. These results are useful in evaluating
the emission impacts of glider vehicles, and the observations made in this report are consistent
with the expected emissions performance of heavy-duty highway diesel engines manufactured in
the 1998-2002 timeframe.
The criteria pollutant emissions (NOx, PM, HC, CO) from the 2016 MY Peterbilt 389
and 2017 Peterbilt 579 glider vehicles were consistently higher than those of the conventionally
manufactured 2014 and 2015 tractors. The extent to which this occurred depended on the
pollutant and the test cycle.
x

Under highway cruise conditions, NOx emissions from the Peterbilt 389 and Peterbilt
579 glider vehicles were approximately 43 times as high, and PM emissions were
approximately 55 times as high as the conventionally manufactured 2014 and 2015
MY tractors.

x

Under transient operations, absolute NOx and PM emissions were higher for the
Peterbilt 389 and Peterbilt 579 glider vehicles on all duty cycles. On a relative basis,
the glider vehicle NOx emissions were 4-5 times higher, and PM emissions were 50450 times higher than the conventionally manufactured 2014 and 2015 MY tractors.

x

HC and CO emissions for the Peterbilt 389 and Peterbilt 579 glider vehicles were also
significantly higher than the conventionally manufactured 2014 and 2015 MY tractors
on a relative basis. However, on an absolute basis, they appear to be less of a concern
than the NOx and PM emissions.

x

CO2 emissions from the Peterbilt 389 and Peterbilt 579 glider vehicles were lower
than the conventionally manufactured vehicles when measured on the chassis
dynamometer without taking into account the differences in the aerodynamic drag
between the vehicles.

3
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2. Test Program
All testing was conducted by the US Environmental Protection Agency (EPA) in October
and November 2017 at the National Vehicle Fuel and Emissions Laboratory (NVFEL). Two
glider vehicles were tested on a heavy-duty chassis dynamometer to measure the emissions in a
controlled environment. The following subsections describe the elements of the test program.
The testing was conducted using the same test cycles and test procedures that EPA has
previously used to measure emissions from heavy-duty diesel vehicles, which allows us to put
glider vehicle emission results into context. Comparisons to these other highway heavy-duty
vehicles are discussed in Section 4.

2.1 Glider Vehicle Descriptions
Two newer model year glider vehicles with remanufactured pre-2002 MY engines were
emissions tested in this program.
2.1.1 Glider #1 Vehicle Description
The first glider vehicle tested (Glider #1) was a 2016 MY Peterbilt 389 Glider-Sleeper
with a Fitzgerald-rebuilt 12.7 L Detroit Diesel Series 60 engine with 500 horsepower, an Eaton
13 speed manual transmission, and 3.55 rear axle ratio. The Peterbilt 389 exterior has a
traditional design that has a squarer front rather than a more aerodynamic design that is more
common for model year 2016 and later model vehicles. The engine did not include an emission
label, but is believed to have been remanufactured from an engine originally certified in a model
year between 1998 and 2002. It included electronically-controlled fuel injection, but not exhaust
gas recirculation or any exhaust aftertreatment. The odometer read 179,273 miles at the start of
testing.
The malfunction indicator light (MIL), also known as the check engine light, was
illuminated when Glider #1 was received. Upon inspection it was determined that the engine
fault code was “Engine Oil Pressure> Fault Mode ID:0-DATA VALID BUT ABOVE
NORMAL OPERATIONAL RANGE.” EPA tested the as-received condition because it is
representative of how the vehicle was driving in the real world. Upon completion of the first set
of testing, diagnostics were performed to fix the issue. CAN bus data recorded during testing
was reviewed and it was determined that in addition to the oil pressure signal, temperature
readings from the fuel, oil and intake air sensor were all dropping low simultaneously. The
sensor wiring harness was removed from the vehicle because the MIL was intermittent and
identified an error with the oil pressure. The harness was inspected visually and evaluated for
electrical continuity. During inspection it was determined that there was oil in the connector of
the oil temperature sensor as well as fluid in the connector for the coolant sensor. These
connectors were cleaned and the harness was reinstalled. Glider #1 was then driven and it was
concluded that the repair was successful. The On-Board Diagnostics (OBD) system did not
4
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detect an issue for the remainder of testing. The emissions tests were then repeated to evaluate
the emissions of a properly performing vehicle.
2.1.2 Glider #2 Vehicle Description
The second glider vehicle tested (Glider #2) was a 2017 MY Peterbilt 579 Glider-Sleeper
cab tractor with a Fitzgerald-rebuilt 12.7 L Detroit Diesel Series 60 engine with 500 horsepower
and an Eaton RTX-16710B 10 speed manual transmission. The body of the Peterbilt 579 tractor
was more aerodynamic than the Peterbilt 389. Similar to Glider #1, the engine in this vehicle did
not include an emission label, but is believed to have been remanufactured from an engine
originally certified in a model year between 1998 and 2002. It included electronically-controlled
fuel injection, but not exhaust gas recirculation or any exhaust aftertreatment. The vehicle had
approximately 30,600 miles at the start of testing. Unlike Glider #1, Glider #2 did not have any
check engine light warnings during the testing.

2.2 Road Load Coefficients
Chassis dynamometer testing requires a simulation of the road load impacts, such as
aerodynamics and losses associated with the driveline. These parameters simulate the amount of
resistance (i.e., load) that the vehicle is under at different vehicle speeds. The actual road load
impact varies significantly in-use because it is dependent on variables such as an actual trailer
being pulled and the weight of the vehicle. Road load coefficients are frequently determined by
conducting coastdown testing prior to chassis dynamometer testing. In this instance, EPA did not
conduct coastdown testing to determine the road load coefficients of the vehicles due to the
limited amount of time the glider vehicles were on loan to EPA. Rather, we tested the vehicles
each with two sets of road load coefficients covering a range of typical operation. The first set of
road load coefficients represents a 60,000 pound combined weight of the tractor, trailer, and
payload. The second set of road load coefficients represents a less aerodynamic vehicle with
80,000 pound combined weight of the tractor, trailer, and payload. The target and actual road
load coefficients used in the testing are shown in Table 1.
Table 1: Road Load Coefficients

Configuration
Glider #1, 60k
Test Weight
Glider #1, 80k
test weight
Glider #2, 60k
Test Weight
Glider #2, 80k
test weight

Target Coefficients
A
B
C
(lbf)
(lbf/mph) (lbf/mph2)

A
(lbf)

Set Coefficients
B
C
(lbf/mph)
(lbf/mph2)

345.090

0.0000

0.15380

235.350

-2.1042

0.143390

446.350

7.76060

0.14780

336.690

5.5976

0.137120

345.090

0.0000

0.15380

204.530

-1.4243

0.145510

446.350

7.76060

0.14780

314.620

5.9516

0.145980
5

A25

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 31 of 321

2.3 Test Fuel
The test fuel used in this program met the EPA highway certification diesel fuel
specifications in 40 CFR part 1065. The fuel properties can be found in Table 2. The glider
vehicles went through a triple drain and flush procedure as shown in Table 3 to ensure the engine
was operating on the test fuel.
Table 2: Certification Diesel Fuel Specifications
FTAG

Fuel Name

ALPHA

BETA

Cetane

Carbon
Weight
Fraction

Sulfur
(ppm)

Specific
Gravity

26758

Federal Cert Diesel
7-15 ppm Sulfur

Net Heating
Value
(BTU/lb)

1.78

0

44.3

18406

0.8699

8.4

0.8536

Table 3: Fuel change procedure

Step

Description

1

With the ignition key in OFF position, drain vehicle fuel completely via
installed fuel drain or the fuel rail.

2

Fill fuel tank to 10% with Diesel Fuel, NVFEL FTAG 26758.

3

Operate the vehicle at idle for 10-15 minutes to allow the fuel system to
purge and stabilize.

4

Repeat Steps 1-3. (If repeated steps 1-3, move to Step 5)

5

Repeat Steps 1-3, but fill the fuel tank to 100% with NVFEL Diesel Fuel,
FTAG 26758.

6

Run vehicle road load derivations.

2.4 Test Cycles
The emission tests for both gliders were conducted on a chassis dynamometer using three
different sets of heavy-duty drive cycles representing a variety of operation. A cold start HeavyDuty Vehicle Urban Dynamometer Driving Schedule (UDDS) sequence, a World Harmonized
Vehicle Cycle (WHVC) sequence, and a Super Cycle.
6
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The cold start sequence consisted of the UDDS cycle, a twenty-minute soak period
followed by another UDDS, another twenty-minute soak period, a third UDDS cycle and
finishing with forty-five minutes of idling. The UDDS sequence is shown in Figure 1.
The World Harmonized Vehicle Cycle (WHVC) was first run as a warmup cycle without
emission measurement followed by a second WHVC where emissions were measured. The
WHVC cycle is shown in Figure 2.
The Super Cycle followed the WHVC sequence. If more than twenty minutes elapsed
between the cycles, then another warm-up WHVC was run without emission measurement to
ensure the Super Cycle included a hot start test. The Super Cycle consists of five California Air
Resources Board (ARB) Heavy-Duty Transient Cycles (HDT), a ten-minute idle period, and 55
mph and 65 mph cruise cycles with 0.5 mph/sec acceleration/deceleration rates. The Super
Cycle trace is shown in Figure 3.
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Figure 1: EPA UDDS test cycle speed vs. time profile
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Chassis testing of Glider #2 was also conducted to simulate the engine-based
Supplemental Emission Test (SET) defined in 40 CFR 86.1360. Duty cycles were created that
matched the defined engine speeds of the SET cycle by driving the vehicle at a constant speed
and matched engine torque at the 100%, 75%, 50% and 25% load points at each speed by
varying simulated road grade.
The first step of the SET cycle development was to obtain the engine torque curve. This
was done by having the dynamometer linearly ramp the vehicle speed from approximately 16 to
68 mph over 315 seconds with the pedal position at 100%. Since the dynamometer was
controlling speed for this test instead of torque, the engine power was determined by using the
8
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measured power from the dynamometer corrected for the tire and driveline losses by taking the
difference of the losses of target and set coefficients and an assumed axle efficiency of 94%.
The resulting torque curve from the test is shown in Figure 4. Using the torque curve, the
intermediate test speeds “A”, “B”, and “C” were calculated according to 40 CFR 1065.610.
Finally, three vehicle duty-cycles were created to simulate the engine-based SET on the
chassis dynamometer, one for each intermediate speed as shown in Figure 5, Figure 6 and Figure
7. This duty cycle is similar to running the SET as a discrete mode test where the engine is
stabilized at each speed and torque setpoint before sampling emissions and the transitions from
mode-to-mode are not sampled. The duty cycles were created in this manner because running a
Ramped Modal Cycle (RMC) on a chassis dynamometer would be difficult and would not allow
for the transmission to be kept in direct drive.
Figure 4 also shows the engine speed and torque where the engine operated for each SET
setpoint during the testing. One observation from this figure is that the test speed for the C100
point was slightly lower than the setpoint. This was because the engine was not able to maintain
vehicle speed at the defined road grade of the cycle, but since the shift in speed was slight the
results were still meaningful for the purpose of this testing.
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2.5

Vehicle Test Site and Emission Measurements

The chassis dynamometer used for this study is located at the EPA’s National Vehicle &
Fuels Emissions Laboratory in Ann Arbor, Michigan. The test site features are shown in Figure
8. Table 4 provides information on the test site equipment. The emissions measured include
total hydrocarbons (THC), methane (CH4), nonmethane hydrocarbon (NMHC), carbon monoxide
(CO), oxides of nitrogen (NOX), and particulate matter (PM as PM10). 1 The emission
measurement system for both gaseous and PM based pollutants is based on the Horiba MEXAONE platform and is compliant with the requirements in 40 CFR part 1066. The particulate
matter weighroom is compliant with 40 CFR 1065.190, including temperature and dewpoint
control. The PM weighroom was designed to be compliant as a Class 6 cleanroom or better and
meets all of the ambient requirements described in 40 CFR part 1065. The Mettler-Toledo
microbalance is compliant with the requirements in 40 CFR 1065.290. The microbalance
calibration is NIST traceable as required in 40 CFR part 1065. The weighroom and
microbalance provide the ability to accurately measure PM mass gain down to the 1 ug level.
The system as a whole can measure PM mass emission rates as low 0.001 g/hp-hr and as high as
2 g/hp-hr.
EPA also utilized an AVL Model 483 MicroSoot Sensor to collect continuous soot data
on Glider #2 for a subset of the testing. That data is not presented in this test report.

No attempt was made to measure crankcase emissions from the glider vehicles. However, the distinctive odor of
blowby exhaust in the test cell during testing of both glider vehicles (compared to testing other vehicles) indicates
that that crankcase emissions could be high.

1
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Figure 8: Chassis Dynamometer Overview
Table 4: Test site equipment

Features and Specifications
Type: AIP-ECDM 72H-4WD
.
Operating Speed Range : 0 -100 mph (0 -160 km/h)
4 WD Chassis Dynamometer Max Axle Weight of the test vehicle : 44 ,000 lb (20000 kg)
_Inertia_ simulation of up to_ 80 ,000 lb(36500 kg) ___________________ _
Fuel
Emissions Sampling

Diesel , Electric , Gasoline & Ethanol Blends
Continuous Gaseous: Raw and Diluted simultaneous

Batch: Gaseous Bag
MEXA-ONE platform , Continuous : CO(L) , CO(H) , CO2, 0 2,
Emission Analyzers THC , CH4 , NO/NOx
_Batch :_ CO(L), CO2{L) ,_THC , CH4, NO/NOx, _N2O ________________ _
Heated 12 inch (30 .5cm) and 18 inch (45 .7cm) diameter
T
0 .1 f
I tunnel , 4 Critical Flow Venturis allow flow combinations from
1 u ion unne
19.8 to 116.1 m3/min (700 to 4100 scfm) . Active tailpipe
pressure control _________________________________________________________ _
--------------------------------------------------------------------------------

Road Speed Fan 70" x 70" road speed modulated vehicle cooling fan
P rf I t
Up to 4 phases sampled in triplicate with secondary dilution
a icu a e available , mass determined with Mettler-Toledo microbalance.

R

-------------------------------------------------------------------------------·

hF
On road heavy-duty and medium-duty vehicles above 20 ,000
esearc
ocus pounds GVWR
-------------------------------------------------------------------------------CFR
40 CFR Part 86 & 1066 define the heavy-duty vehicle test
scope procedures.
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There were several verification and maintenance activities conducted in the test site to
maintain quality assurance. All analyzer checks were performed according to 40 CFR part 1066
specifications. The activities included, but were not limited to, the following:
x

Daily: Cell preparation checks ran included bag leak checks, sample line leak checks and
analyzer zero and span checks.

x

Weekly: Dynamometer coastdowns at 20,000 lb and 80,000 lb for MAHA 4WD
dynamometer, Dynamometer Parasitic Losses Verification, Gravimetric Propane
Injection for THC, Sample Analysis Correlations for bag checks on CO, CO2, CH4, NOx
emissions.

x

Every 35 days: CH4 Gas Chromatography column efficiency check, NOx converter
check, chemiluminescent detector CO2 + H2O Quench Check, and gas analyzer linearity
checks per 40 CFR part 1066.

x

Typically, annually: Flame ionization detector (FID) O2 inference check, FID response
factor check, nondispersive infrared (NDIR) analyzer interference checks, and emissions
sampling unit (ESU) leak check.

3. Emissions Results
3.1 Criteria Pollutants
The average emission results of the individual vehicles tested over the UDDS, WHVC,
and Super Cycle are found in the following tables for NOx, NMHC, and CO. The other gaseous
emissions such as THC, CH4, and CO2 are found in Appendices A, B and C.
The UDDS cycle began with a cold start. The testing sequence included an initial cold
start UDDS, then a 20-minute soak followed by another UDDS, a 20-minute soak and UDDS
followed by 45 minutes of idle. The emission results for testing at 60,000 pounds and 80,000
pounds for both glider vehicles are shown in Table 5. Glider #1, a 2016 MY Peterbilt 389
sleeper cab tractor, values only include the results from the tests after the check engine light
issue was fixed. The results represent an average emissions of the tests performed for a given
vehicle and configuration. See Appendix A for additional emissions results, including the results
from the individual tests and the results from Glider #1 with the check engine light on.
Table 5: UDDS Results from the 2016 MY Peterbilt 389 Glider #1 and 2017 MY Peterbilt 579
Glider #2
UDDS
Vehicle
Test Weight
(lbs)
60,000
80,000

Vehicle
Glider #1
Glider #2
Glider #1
Glider #2

NOx

Cold UDDS
(g/mi)
27.80
32.42
36.18
40.26

Inter. UDDS
(g/mi)
20.24
25.01
27.66
33.50

Non-Methane Hydrocarbons (NMHC)

Hot UDDS
(g/mi)
20.02
23.55
27.04
32.01

Cold UDDS Inter. UDDS
(g/mi)
(g/mi)
0.427
0.437
0.613
0.388
0.426
0.429
0.241
0.063

Hot UDDS
(g/mi)
0.454
0.397
0.436
0.073

Carbon Monoxide (CO)

Cold UDDS Inter. UDDS
(g/mi)
(g/mi)
13.59
10.91
12.32
11.16
17.50
15.78
15.47
15.13

Hot UDDS
(g/mi)
10.76
10.85
14.86
15.16
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For the WHVC, the first cycle was a warmup and emissions were not measured. The
average results for the hot start cycle are shown in Table 6. See Appendix B for additional
emission results.
Table 6: WHVC Results from the 2016 MY Peterbilt 389 Glider #1 and 2017 MY Peterbilt 579
Glider #2
World Harmonized Vehicle
Cycle
Vehicle
Test Weight
(lbs)
60,000
80,000

Vehicle
Glider #1
Glider #2
Glider #1
Glider #2

NOx

NMHC

CO

WHVC
(g/mi)
16.81
20.15
23.43
26.73

WHVC
(g/mi)
0.386
0.290
0.343
0.308

WHVC
(g/mi)
9.24
8.96
13.92
11.86

The Super Cycle provided information across more driving conditions as it contains five
ARB Heavy Duty Transient Cycles (HHDDT), a ten-minute idle period followed by 55 mph and
65 mph cruise periods with 0.5 mph/sec acceleration and deceleration rates. The results are
shown in Table 7 for 60,000 lb and 80,000 lb loads respectively for both glider vehicles. See
Appendix C for additional emission results.
Table 7: Super Cycle Results from the 2016 MY Peterbilt 389 Glider #1 and 2017 MY Peterbilt 579
Glider #2
Super Cycle
Vehicle
Test Weight
(lbs)
60,000
80,000

Vehicle
Glider #1
Glider #2
Glider #1
Glider #2

NOx

Non-Methane Hydrocarbons (NMHC)

Carbon Monoxide (CO)

ARB
ARB
ARB Transient ARB Transient
ARB
ARB
1
2
55/65 Cruise Transient 1 Transient 2 55/65 Cruise Transient 1 Transient 2 55/65 Cruise
(g/mi)
(g/mi)
(g/mi)
(g/mi)
(g/mi)
(g/mi)
(g/mi)
(g/mi)
(g/mi)
22.26
22.28
13.55
0.705
0.759
0.209
16.68
16.25
1.55
24.94
24.92
16.64
0.603
0.620
0.157
15.61
15.48
1.41
29.14
28.68
25.22
0.715
0.710
0.202
21.79
21.10
2.64
32.57
32.69
28.62
0.563
0.607
0.180
18.07
18.57
2.42

3.2 Particulate Matter (PM)
Particulate matter emissions were measured in triplicate to provide replicate samples for
analysis. The glider vehicles emitted significantly more particulate matter than the typical
heavy-duty diesel vehicles tested in the laboratory. Therefore, using our typical dilution rates and
filter face velocity settings, the filters were overloaded with particulate matter during our initial
testing with Glider #1. This caused a PM equipment alarm during phase 2 of the Super Cycle and
therefore phases 3 and 4 were not sampled. A picture of the filters is show in Figure 9. Several
iterations were performed with different filter face velocity and dilution ratio settings to address
14
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the issue. In the end, the filter face velocity was decreased from 100 cm/s to 65 cm/s and a
secondary dilution flow was added at 4:1.
Glider #1 - .Super Cycle Test-0SOCT2017

Figure 9: PM Filters from Glider #1 testing over the Super Cycle Test 2

The PM results for each of the test cycles at both test weights for both glider vehicles are
shown in Table 8 through Table 10. Each value in the tables reflects the average of all tests for a
given vehicle and configuration. The values for Glider #1 only include the emission values for
the tests with the check engine light issue fixed. See Appendix A, B, and C for the results from
the individual tests, including the Glider #1 tests before the check engine light issue was
resolved.
Table 8: UDDS PM Emissions from the 2016 MY Peterbilt 389 Glider #1 and 2017 MY Peterbilt
579 Glider #2

UDDS
Vehicle
Test Weight
(lbs)
60,000
80,000

Vehicle
Glider #1
Glider #2
Glider #1
Glider #2

Particulate Matter

Cold UDDS Inter. UDDS
(mg/mi)
(mg/mi)
500
567
349
371
742
778
451
445

Hot UDDS
(mg/mi)
602
370
737
434

A1: Phase 1, hot start ARB Transient cycle; A2: Phase 2, four hot running ARB Transient cycles; A3: 10 minutes
of measured idle; A4: 55/65 mph cruise. The PM sampling equipment shut down at phase 2 so filters A3 and A4
were not collecting PM.
2
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Table 9: WHVC PM Emissions from the 2016 MY Peterbilt 389 Glider #1 and 2017 MY Peterbilt
579 Glider #2
World Harmonized
Particulate
Vehicle Cycle
Matter

Vehicle
Test Weight
(lbs)
60,000
80,000

Vehicle
Glider #1
Glider #2
Glider #1
Glider #2

WHVC
(mg/mi)
560
349
745
426

Table 10: Super Cycle PM Emissions from the 2016 MY Peterbilt 389 Glider #1 and 2017 MY
Peterbilt 579 Glider #2

Super Cycle
Vehicle
Test Weight
(lbs)
60,000
80,000

Vehicle
Glider #1
Glider #2
Glider #1
Glider #2

Particulate Matter
ARB
ARB
Transient 1 Transient 2 55/65 Cruise
(mg/mi)
(mg/mi)
(mg/mi)
1028
997
177
653
677
78
1340
1288
169
701
705
90

3.3 Conversion of Distance Specific Emissions to Engine Work Specific Emissions
NOx, PM, CO, and HC emissions from highway heavy-duty diesel vehicles are
controlled through EPA emission standards based on engine dynamometer testing using engine
test cycles. There are various ways to estimate engine work from vehicle testing. The most
common is to use engine reported speed and torque to calculate power. This methodology works
well for modern engines where the engine’s reference torque is known. Since the reference
torque was not known for this engine, the engine work was estimated by using the chassis
dynamometer target coefficients and the simulated vehicle mass, along with estimates for
driveline efficiency.
To calculate the axle power, a modified version of Equation 1 in 40 CFR 1066.210 was
used as shown in Equation A below. 3 This equation was modified in two ways. The first was
multiplying the equation by vehicle speed to calculated power instead of force. The second
3

See https://ecfr.io/Title-40/se40.37.1066_1210 for the description of the equation and units.
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modification was removing the road grade terms from the equation since none of the cycles
tested included road grade.

Pwheel,i

§
vi  vi-1 ·
2
¨ A  B  vi  C  vi  M e 
¸  vi , Eq. A
ti  ti-1 ¹
©

Equation B was to used calculate engine power from wheel power. For this equation the
axle and transmission efficiencies were estimated to be 94 percent. These values were based on
the 2018 baseline data from the Heavy-Duty Greenhouse Gas and Fuel Efficiency Standards Phase 2 rule.

Pengine,i

Pwheel,i
0.942

, Eq. B

All of the points where engine power was below zero were set to zero before the power
was integrated to calculate work. This was done to be consistent with how work specific
emissions are calculated in 40 CFR part 1065. Finally, all the tests and phases where the vehicle,
configuration, and vehicle speed trace were the same, were averaged together. This was done
because the only source of variation for this analysis is the slight changes in driven vehicle speed
from test to test. The coefficient of variation was typically below 2 percent for the tests, which is
below other sources of error that could influence this analysis to calculate engine work from
chassis dynamometer tests. Table 11 contains a summary of the conversion rates for the glider
vehicles.
Table 11: Summary of vehicle miles per engine horsepower-hour
Glider
Test
WHVC
HD UDDS
Super Cycle
Super Cycle
Vehicle
Weight
Phase 1
Phase 1, 2 and 3 Phase 1 and 2
Phase 4
(pounds)
miles / (hp-hr)
#1
0.321
0.293
0.271
0.362
60,000
#1
0.224
0.201
0.189
0.228
80,000
#2
0.320
0.286
0.266
0.362
60,000
#2
0.219
0.198
0.188
0.229
80,000

This analysis estimates the engine work from chassis dynamometer testing and does not
take into account a number of additional sources of load on the engine. Two of these sources are
the engine accessory load and the additional power from when the engine is idling at a higher
speed during warm-up.
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3.4 Simulated HD Federal Test Procedure and Supplemental Emission Test Results
The on-highway heavy-duty engine emission standards are in grams per horsepower-hour
based on engine test cycles. The current exhaust emissions standards for heavy-duty engines are
0.2 g/hp-hr for NOx, 0.01 g/hp-hr for PM, 15.5 g/hp-hr for CO, and 0.14 g/hp-hr for NMHC. 4
The emission standards are evaluated over a transient cycle, the Heavy-Duty Federal Test
Procedure (HD Engine FTP) cycle, and a steady-state cycle.
To conduct a rough comparison of the emissions over a transient cycle to the engine
emissions standards, we calculated the estimated NOx, PM, CO, and NMHC emissions in grams
per horsepower-hour using the conversion rates shown in Table 11. The comparison was limited
to the chassis test results from the UDDS cycle because this is the vehicle cycle that was used
originally to create the HD Engine FTP cycle. As shown in Table 12 and Table 13, the estimated
NOx and PM emissions results are significantly higher than the model year 2010 and later onhighway heavy-duty diesel emission standards, and are more typical of the emission results
expected from an on-highway heavy-duty diesel engine built between model years 1998 and
2002.
Table 12: Estimated Grams of NOx and NMHC per Horsepower-Hour Results over the UDDS
Cycle for 2016 MY Peterbilt 389 Glider #1 and 2017 MY Peterbilt 579 Glider #2
UDDS
Vehicle
Test Weight
(lbs)
60,000
80,000

NOx

Vehicle
Glider #1
Glider #2
Glider #1
Glider #2

Cold UDDS
(g/hp-hr)
8.15
9.27
7.27
7.97

Non-Methane Hydrocarbons (NMHC)

Inter. UDDS
(g/hp-hr)
5.93
7.15
5.56
6.63

Hot UDDS
(g/hp-hr)
5.87
6.74
5.44
6.34

Cold UDDS Inter. UDDS
(g/hp-hr)
(g/hp-hr)
0.125
0.128
0.175
0.111
0.086
0.086
0.048
0.013

Hot UDDS
(g/hp-hr)
0.133
0.114
0.088
0.015

See 40 CFR 86.007-11 for emission standards and supplemental requirements for 2007 and later model year diesel
heavy-duty engines and vehicles.

4
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Table 13: Estimated Grams of CO and PM per Horsepower-Hour Results over the UDDS Cycle for
2016 MY Peterbilt 389 Glider #1 and 2017 MY Peterbilt 579 Glider #2
UDDS
Vehicle
Test Weight
(lbs)
60,000
80,000

Carbon Monoxide (CO)

Vehicle
Glider #1
Glider #2
Glider #1
Glider #2

Cold UDDS Inter. UDDS
(g/hp-hr)
(g/hp-hr)
3.98
3.20
3.52
3.19
3.52
3.17
3.06
3.00

Hot UDDS
(g/hp-hr)
3.15
3.10
2.99
3.00

Particulate Matter

Cold UDDS Inter. UDDS
(g/hp-hr)
(g/hp-hr)
0.146
0.166
0.100
0.106
0.217
0.228
0.089
0.088

Hot UDDS
(g/hp-hr)
0.176
0.106
0.216
0.086

Chassis testing of Glider #2 was also conducted to simulate the engine-based steady state
cycle, the Supplemental Emission Test (SET), as discussed in Section 2.4. The simulation was
conducted by running a series of steady-state cycles with varying grade using the mass and road
load coefficients of the 80,000 pound vehicle. The engine power for each SET test point was
determined using the method defined in Section 3.3 and the corresponding speed and torque
values are shown in Table 14.
Table 14: Engine Speed and Torque at SET Test Points
Engine
Engine
Test Point
Torque
Speed (rpm)
(Nm)
A100
1262
2302
A75
1262
1783
A50
1263
1251
A25
1262
716
B100
1440
2371
B75
1440
1831
B50
1440
1289
B25
1440
732
C100
1610
2255
C75
1648
1764
C50
1648
1249
C25
1648
722
Idle
600
0

The overall emission test results from the SET are shown in Table 15. For the “idle” test
point of the SET, the idle results from the 3rd phase of the Super Cycle were used. The NOx
emissions are consistent with the results of the UDDS but the CO and PM emissions are
measurably lower. This is not surprising since the transient CO and PM emissions are likely a
result of poor air fuel ratio control and mixing during transient operation when compared to the
steady-state operation that the SET captures.
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Table 15: Glider #2 Simulated SET Results
Test Point
A100
A75
A50
A25
B100
B75
B50
B25
C100
C75
C50
C25
Idle*
Weighted
40 CFR
86.1362

THC
(g/hp-hr)
0.0382
0.0343
0.0320
0.0578
0.0375
0.0359
0.0333
0.0569
0.0361
0.0394
0.0405
0.0635
5.002

CO
(g/hphr)
1.3560
0.8307
0.5130
0.3805
0.7036
0.4510
0.3316
0.3850
0.3926
0.2950
0.2648
0.3939
23.72

NOx
(g/hphr)
6.817
6.540
6.369
6.001
6.996
7.379
6.880
5.733
6.020
7.236
6.594
5.997
113.5

N2O
(g/hphr)
0.00166
0.00177
0.00205
0.00285
0.00180
0.00193
0.00215
0.00296
0.00211
0.00226
0.00254
0.00340
0.0690

CH4
(g/hphr)
0
0.00030
0
0
0
0.0002
0
0
0
0
0
0
0.018

NMHC
(g/hphr)
0.0399
0.0355
0.0338
0.0607
0.0395
0.0380
0.0351
0.0599
0.0385
0.0420
0.0427
0.0666
5.0127

PM
(g/hphr)
0.028
0.016
0.017
0.019
0.027
0.017
0.015
0.024
0.040
0.028
0.024
0.031
0.175

0.0446

0.6182

6.73

0.00219

7.53E-05

0.0467

0.025

*Idle emissions are in (grams/hr)

4. Comparison to other HD Vehicle Emission Performance
The emission results from the glider vehicles were compared to two other recent model
year tractors. The vehicle specifics of these two other tractors are listed below.
x

x

The day cab tractor tested was a 2015 MY International Day Cab with over 10,000
miles. The vehicle contained a 2015 MY Cummins ISX 600 HP engine, an Eaton 13
speed automated manual transmission, and a 3.55 rear axle ratio.
The sleeper cab tractor tested was a 2014 MY Freightliner Cascadia with 362,652
miles. The vehicle contained a 2014 MY Detroit Diesel DD-15 505 HP engine, an
Eaton 10 speed manual transmission, and a 3.55 rear axle ratio.

A principle difference between these vehicles and the 2016 MY Peterbilt 389 and 2017
MY Peterbilt 579 glider vehicles are the engines. The glider vehicles use a rebuilt engine that
was originally manufactured in the 1998-2002 timeframe, while the two comparison vehicles
have engines certified to the 2014 MY and 2015 MY EPA emissions standards and utilize cooled
exhaust gas recirculation (EGR), diesel particulate filters, and selective catalytic reduction (SCR)
systems.
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All of the tractors were tested in the same HD chassis dynamometer cell as the glider
vehicles. The target road load coefficients for the International day cab matched the glider
vehicles when tested at 60,000 pounds. The target road loads of the Freightliner sleeper cab
matched the glider vehicles when tested at 80,000 pounds. This means that the comparisons
reflect differences observed for the drivetrain (engine, transmission, and axle) of the vehicles, but
do not account for differences associated with the vehicles’ aerodynamics or tire performance.
The road load coefficients for both of these vehicles are show in Table 16.
Table 16: Road Load Coefficients
Configuration
2015 MY
International Day
Cab, 60k Test
Weight
2014 MY
Freightliner Sleeper
Cab, 80k Test
Weight

A
(lbf)

Target Coefficients
B
C
(lbf/mph)
(lbf/mph2)

A
(lbf)

Set Coefficients
B
C
(lbf/mph)
(lbf/mph2)

345.090

0.0000

0.15380

75.100

-0.7408

0.143200

446.350

7.76060

0.14780

294.170

6.0668

0.139900

As shown in the following figures, we compared the emission rates from the gliders to
that of the comparable tractor configuration. The glider results in the figures represent the
average of all of the tests for a given vehicle configuration, excluding the tests with the MIL on
for Glider #1. 5 Figure 10 through Figure 13 compare the 2016 MY and 2017 MY Peterbilt
Gliders at 60,000 pound test weight to the 2015 MY International Day Cab at the same test
weight and road load coefficients over the Super Cycle. Figure 14 through Figure 17 show the
emission rate differences between the 2016 MY and 2017 MY Peterbilt Gliders at 80,000 pound
test weight to the 2014 MY Freightliner Sleeper Cab at the same test weight and road load
coefficients over the ARB Transient Cycle.
The NOx, CO, THC, and PM emissions from the glider vehicles were significantly higher
than the newer model year tractors over all cycles.

5

See Appendix A, B, and C for the emission rates before and after the repair.
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Glider vs. Conventional Vehicle Comparison
NOx
Hot Start Super Cycle at 60,000lbs
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(g/mi)
2017 Peterbilt Glider

55/65 Cruise
(g/mi)
2015 International Tractor

Figure 10: NOx Emissions Comparison of 2015 MY Day Cab to the 2016 MY Peterbilt 389 Glider
#1 and 2017 MY Peterbilt 579 Glider #2 over the Super Cycle
Glider vs. Conventional Vehicle Comparison
Total Hydrocarbon
Hot Start Super Cycle at 60,000lbs
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55/65 Cruise
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Figure 11: THC Emissions Comparison of 2015 MY International Tractor to the 2016 MY Peterbilt
389 Glider #1 and 2017 MY Peterbilt 579 Glider #2 over the Super Cycle
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Glider vs. Conventional Vehicle Comparison
Carbon Monoxide (CO)
Hot Start Super Cycle at 60,000lbs
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• 2017 Peterbilt Glider
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• 2015 International Tractor

Figure 12: CO Emissions Comparison of 2015 MY Day Cab to the 2016 MY Peterbilt 389 Glider #1
and 2017 MY Peterbilt 579 Glider #2 over the Super Cycle
Glider vs. Conventional Tractor Comparison
Particulate Matter
Hot Start Super Cycle at 60,000lbs
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• 2015 International Tractor

Figure 13: PM Emissions Comparison of 2015 MY Day Cab to the 2016 MY Peterbilt 389 Glider #1
and 2017 MY Peterbilt 579 Glider #2 over the Super Cycle
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Glider vs. Conventional Tractor
NOx
ARB Transient Cycle at 80,000lbs
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• 2017 Peterbilt Glider

•

2014 Freightliner Tractor

Figure 14: NOx Emissions Comparison of 2014 MY Freightliner to the 2016 MY Peterbilt 389
Glider #1 and 2017 MY Peterbilt 579 Glider #2 over the ARB Transient Cycle
Glider vs. Conventional Tractor
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Figure 15: HC Emissions Comparison of 2014 MY Freightliner to the 2016 MY Peterbilt 389 Glider
#1 and 2017 MY Peterbilt 579 Glider #2 over the ARB Transient Cycle
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Glider vs. Conventional Tractor
CO
ARB Transient Cycle at 80,000lbs
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•
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Figure 16: CO Emissions Comparison of 2014 MY Freightliner to the 2016 MY Peterbilt 389 Glider
#1 and 2017 MY Peterbilt 579 Glider #2 over the ARB Transient Cycle
Glider vs. Conventional Tractor
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Figure 17: PM Emissions Comparison of 2014 MY Freightliner to the 2016 MY Peterbilt 389
Glider #1 and 2017 MY Peterbilt 579 Glider #2 over the ARB Transient Cycle
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We also compared the CO2 emissions of the Peterbilt 389 and Peterbilt 579 glider
vehicles to the International and Freightliner conventional tractors. CO2 emissions are directly
proportional to the road load of the vehicle. Because we did not measure the actual road load of
the vehicles, we used the same target road load coefficients in the two sets of comparisons (at
60,000 and 80,000 pounds). Therefore, this comparison only evaluates the performance of the
powertrain and may not be representative of the difference in CO2 emission that these vehicles
would experience in-use. Figure 18 and Figure 19 show comparisons of the powertrain
performance. In all cases, the CO2 emissions were lower in the glider powertrains. This is not
unexpected given the known trade-off between NOx and CO2 emissions with respect to injection
timing and similar engine calibration techniques and the relatively higher NOx emissions for the
2016 MY Peterbilt 389 and 2017 MY Peterbilt 579 glider vehicles shown in the previous tables
and figures.

Glider vs. Conventional Vehicle Comparison
CO2
Hot Start Super Cycle at 60,000lbs
3000

2500
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• 2015 International Tractor

Figure 18: CO2 Emissions Comparison of 2015 MY International to the 2016 MY Peterbilt 389
Glider #1 and 2017 MY Peterbilt 579 Glider #2 over the Super Cycle
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Glider vs. Conventional Vehicle Comparison
CO2
ARB Transient Cycle at 80,000lbs
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Figure 19: CO2 Emissions Comparison of 2014 MY Freightliner to the 2016 MY Peterbilt 389
Glider #1 and 2017 MY Peterbilt 579 Glider #2 over the ARB Transient Cycle
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VIII.
EPA, Proposed Rule, Repeal of Emission Requirements for Glider Vehicles, Glider
Engines, and Glider Kits, 82 Fed. Reg. 53442 (Nov. 16, 2017)

A48

USCA Case
#18-1190
Document
#1740848
Filed:16,
07/17/2018
53442
Federal
Register / Vol.
82, No. 220
/ Thursday, November
2017 / ProposedPage
Rules54 of 321
States Coast Guard, and local or state
law enforcement vessels, are prohibited
from entering the restricted area without
permission from the USAF 81st Security
Forces Anti-Terrorism Office, KAFB or
its authorized representative.
(2) The restricted area is in effect
twenty-four hours per day and seven
days a week (24/7).
(3) Should warranted access into the
restricted navigation area be needed, all
entities are required to contact the
USAF 81st Security Forces AntiTerrorism Office, KAFB, Biloxi,
Mississippi, or its authorized
representative.
(c) Enforcement. The regulation in
this section shall be enforced by the
USAF 81st Security Forces AntiTerrorism Office, KAFB and/or such
agencies or persons as that office may
designate.
Dated: November 9, 2017.
Thomas P. Smith,
Chief, Operations and Regulatory Division,
Directorate of Civil Works.
[FR Doc. 2017–24892 Filed 11–15–17; 8:45 am]
BILLING CODE 3720–58–P

ENVIRONMENTAL PROTECTION
AGENCY
40 CFR Parts 1037 and 1068
[EPA–HQ–OAR–2014–0827; FRL–9970–61–
OAR]
RIN 2060–AT79

Repeal of Emission Requirements for
Glider Vehicles, Glider Engines, and
Glider Kits
Environmental Protection
Agency (EPA).
ACTION: Proposed rule.
AGENCY:

The Environmental Protection
Agency (EPA) is proposing to repeal the
emission standards and other
requirements for heavy-duty glider
vehicles, glider engines, and glider kits
based on a proposed interpretation of
the Clean Air Act (CAA) under which
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SUMMARY:

glider vehicles would be found not to
constitute ‘‘new motor vehicles’’ within
the meaning of CAA section 216(3),
glider engines would be found not to
constitute ‘‘new motor vehicle engines’’
within the meaning of CAA section
216(3), and glider kits would not be
treated as ‘‘incomplete’’ new motor
vehicles. Under this proposed
interpretation, EPA would lack
authority to regulate glider vehicles,
glider engines, and glider kits under
CAA section 202(a)(1).
DATES:
Comments: Comments on all aspects
of this proposal must be received on or
before January 5, 2018.
Public Hearing: EPA will hold a
public hearing on Monday, December 4,
2017. The hearing will be held at EPA’s
Washington, DC campus located at 1201
Constitution Avenue NW., Washington,
DC. The hearing will start at 10:00 a.m.
local time and continue until everyone
has had a chance to speak. More details
concerning the hearing can be found at
https://www.epa.gov/regulationsemissions-vehicles-and-engines/
regulations-greenhouse-gas-emissionscommercial-trucks.
ADDRESSES: Submit your comments,
identified by Docket ID No. EPA–HQ–
OAR–2014–0827, at http://
www.regulations.gov. Follow the online
instructions for submitting comments.
Once submitted, comments cannot be
edited or removed from Regulations.gov.
The EPA may publish any comment
received to its public docket. Do not
submit electronically any information
you consider to be Confidential
Business Information (CBI) or other
information whose disclosure is
restricted by statute. Multimedia
submissions (audio, video, etc.) must be
accompanied by a written comment.
The written comment is considered the
official comment and should include
discussion of all points you wish to
make. The EPA will generally not
consider comments or comment
contents located outside of the primary
submission (i.e., on the Web, cloud, or

other file sharing system). For
additional submission methods, the full
EPA public comment policy,
information about CBI or multimedia
submissions, and general guidance on
making effective comments, please visit
http://www.epa.gov/dockets/
commenting-epa-dockets.
Docket: All documents in the docket
are listed on the www.regulations.gov
Web site. Although listed in the index,
some information is not publicly
available, e.g., confidential business
information or other information whose
disclosure is restricted by statute.
Certain other material, such as
copyrighted material, is not placed on
the Internet and will be publicly
available only in hard copy form.
Publicly available docket materials are
available either electronically through
www.regulations.gov or in hard copy at
the following location:
Air and Radiation Docket and
Information Center, EPA Docket Center,
EPA/DC, EPA WJC West Building, 1301
Constitution Ave. NW., Room 3334,
Washington, DC. The Public Reading
Room is open from 8:30 a.m. to 4:30
p.m., Monday through Friday, excluding
legal holidays. The telephone number
for the Public Reading Room is (202)
566–1744, and the telephone number for
the Air Docket is (202) 566–1742.
Julia
MacAllister, Office of Transportation
and Air Quality, Assessment and
Standards Division, Environmental
Protection Agency, 2000 Traverwood
Drive, Ann Arbor, MI 48105; telephone
number: 734–214–4131; email address:
hearing_registration-asd@epa.gov.

FOR FURTHER INFORMATION CONTACT:

SUPPLEMENTARY INFORMATION:

Does this action apply to me?
This action relates to a previously
promulgated final rule that affects
companies that manufacture, sell, or
import into the United States glider
vehicles. Proposed categories and
entities that might be affected include
the following:

Category

NAICS code a

Examples of potentially affected entities

Industry ............................................

336110, 336111, 336112, 333618,
336120, 441310.

Motor Vehicle Manufacturers, Engine Manufacturers, Engine Parts
Manufacturers, Truck Manufacturers, Automotive Parts and Accessories Dealers.

Note: a North American Industry Classification System (NAICS).

This table is not intended to be
exhaustive, but rather provides a guide
for readers regarding entities likely
covered by these rules. This table lists
the types of entities that we are aware
may be regulated by this action. Other
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types of entities not listed in the table
could also be regulated. To determine
whether your activities are regulated by
this action, you should carefully
examine the applicability criteria in the
referenced regulations. You may direct

PO 00000

Frm 00011

A49Sfmt 4702

Fmt 4702

questions regarding the applicability of
this action to the persons listed in the
preceding FOR FURTHER INFORMATION
CONTACT section.
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I. Introduction
The basis for the proposed repeal of
those provisions of the final rule
entitled Greenhouse Gas Emissions and
Fuel Efficiency Standards for Mediumand Heavy-Duty Engines and Vehicles—
Phase 2 (the Phase 2 rule) 1 that apply
to glider vehicles, glider engines, and
glider kits is EPA’s proposed
interpretation of CAA section 202(a)(1)
and sections 216(2) and 216(3), which is
discussed below. Under this proposed
interpretation: (1) Glider vehicles would
not be treated as ‘‘new motor vehicles,’’
(2) glider engines would not be treated
as ‘‘new motor vehicle engines,’’ and (3)
glider kits would not be treated as
‘‘incomplete’’ new motor vehicles.
Based on this proposed interpretation,
EPA would lack authority to regulate
glider vehicles, glider engines, and
glider kits under CAA section 202(a)(1).
This proposed interpretation is a
departure from the position taken by
EPA in the Phase 2 rule. There, EPA
interpreted the statutory definitions of
‘‘new motor vehicle’’ and ‘‘new motor
vehicle engines’’ in CAA section 216(3)
as including glider vehicles and glider
engines, respectively. The proposed
interpretation also departs from EPA’s
position in the Phase 2 rule that CAA
section 202(a)(1) authorizes the Agency
to treat glider kits as ‘‘incomplete’’ new
motor vehicles.
It is settled law that EPA has inherent
authority to reconsider, revise, or repeal
past decisions to the extent permitted by
law so long as the Agency provides a
reasoned explanation. This authority
exists in part because EPA’s
interpretations of the statutes it
administers ‘‘are not carved in stone.’’
Chevron U.S.A. Inc. v. NRDC, Inc. 467
U.S. 837, 863 (1984). If an agency is to
‘‘engage in informed rulemaking,’’ it
‘‘must consider varying interpretations
and the wisdom of its policy on a
continuing basis.’’ Id. at 863–64. This is
true when, as is the case here, review is
undertaken ‘‘in response to . . . a
change in administration.’’ National
Cable & Telecommunications Ass’n v.
Brand X Internet Services, 545 U.S. 967,
981 (2005). A ‘‘change in administration
brought about by the people casting
their votes is a perfectly reasonable
basis for an executive agency’s
reappraisal of the costs and benefits of
its programs and regulations,’’ and so
long as an agency ‘‘remains within the
bounds established by Congress,’’ the
agency ‘‘is entitled to assess
administrative records and evaluate
priorities in light of the philosophy of
the administration.’’ Motor Vehicle
1 81

FR 73478 (October 25, 2016).
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Manufacturers Ass’n. v. State Farm
Mutual Automobile Insurance Co., 463
U.S. 29, 59 (1983) (Rehnquist, J.,
concurring in part and dissenting in
part).
After reconsidering the statutory
language, EPA proposes to adopt a
reading of the relevant provisions of the
CAA under which the Agency would
lack authority under CAA section
202(a)(1) to impose requirements on
glider vehicles, glider engines, and
glider kits and therefore proposes to
remove the relevant rule provisions. At
the same time, under CAA section
202(a)(3)(D), EPA is authorized to
‘‘prescribe requirements to control’’ the
‘‘practice of rebuilding heavy-duty
engines,’’ including ‘‘standards
applicable to emissions from any rebuilt
heavy-duty engines.’’ 42 U.S.C.
7521(a)(3)(D).2 If the interpretation
being proposed here were to be
finalized, EPA’s authority to address
heavy-duty engine rebuilding practices
under CAA section 202(a)(3)(D) would
not be affected.
II. Background
A. Factual Context
A glider vehicle (sometimes referred
to simply as a ‘‘glider’’) is a truck that
utilizes a previously owned powertrain
(including the engine, the transmission,
and usually the rear axle) but which has
new body parts. When these new body
parts (which generally include the
tractor chassis with frame, front axle,
brakes, and cab) are put together to form
the ‘‘shell’’ of a truck, the assemblage of
parts is referred to collectively as a
‘‘glider kit.’’ The final manufacturer of
the glider vehicle, i.e., the entity that
takes the assembled glider kit and
combines it with the used powertrain
salvaged from a ‘‘donor’’ truck, is
typically a different manufacturer than
the original manufacturer of the glider
kit. See 81 FR 73512–13 (October 25,
2016).
B. Statutory and Regulatory Context
Section 202(a)(1) of the CAA directs
that EPA ‘‘shall by regulation
prescribe,’’ in ‘‘accordance with the
provisions’’ of section 202, ‘‘standards
applicable to the emission of any air
pollutant from any . . . new motor
vehicles or new motor vehicle engines.’’
42 U.S.C. 7521(a)(1). CAA section 216(2)
defines ‘‘motor vehicle’’ to mean ‘‘any
self-propelled vehicle designed for
2 EPA has adopted regulations that address engine
rebuilding practices. See, e.g., 40 CFR 1068.120.
EPA is not proposing in this action to adopt
additional regulatory requirements pursuant to 42
U.S.C. 7521(a)(3)(D) that would apply to rebuilt
engines installed in glider vehicles.
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transporting persons or property on a
street or highway.’’ 42 U.S.C. 7550(2). A
‘‘new motor vehicle’’ is defined in CAA
section 216(3) to mean, as is relevant
here, a ‘‘motor vehicle the equitable or
legal title to which has never been
transferred to an ultimate purchaser.’’
42 U.S.C. 7550(3) (emphasis added). A
‘‘new motor vehicle engine’’ is similarly
defined as an ‘‘engine in a new motor
vehicle’’ or a ‘‘motor vehicle engine the
equitable or legal title to which has
never been transferred to the ultimate
purchaser.’’ Id. 3
Comments submitted to EPA during
the Phase 2 rulemaking stated that
gliders are approximately 25% less
expensive than new trucks,4 which
makes them popular with small
businesses and owner-operators.5 In
contrast to an older vehicle, a glider
requires less maintenance and yields
less downtime.6 A glider has the same
braking, lane drift devices, dynamic
cruise control, and blind spot detection
devices that are found on current model
year heavy-duty trucks, making it a safer
vehicle to operate, compared to the
older truck that it is replacing.7
Some commenters questioned EPA’s
authority to regulate glider vehicles as
‘‘new motor vehicles,’’ to treat glider
engines as ‘‘new motor vehicle
engines,’’ or to impose requirements on
glider kits. Commenters also pointed out
what they described as the overall
environmental benefits of gliders. For
instance, one commenter stated that
‘‘rebuilding an engine and transmission
uses 85% less energy than
manufacturing them new.’’ 8 Another
commenter noted that the use of glider
vehicles ‘‘improves utilization and
reduces the number of trucks required
to haul the same tonnage of freight.’’ 9
This same commenter further asserted
that glider vehicles utilizing ‘‘newly
rebuilt engines’’ produce less
‘‘particulate, NOX, and GHG emissions
3 The definitions of both ‘‘new motor vehicle’’
and ‘‘new motor vehicle engine’’ are contained in
the same paragraph (3), reflecting the fact that
‘‘[w]henever the statute refers to ‘new motor
vehicle’ the phrase is followed by ‘or new motor
vehicle engine.’ ’’ See Motor and Equipment
Manufacturers Ass’n v. EPA, 627 F.2d 1095, 1102
n.5 (D.C. Cir. 1979). As Title II currently reads, the
term ‘‘new motor vehicle’’ appears some 32 times,
and in all but two instances, the term is
accompanied by ‘‘new motor vehicle engine,’’
indicating that, at the inception of Title II, Congress
understood that the regulation of engines was
essential to control emissions from ‘‘motor
vehicles.’’
4 Response to Comments for Joint Rulemaking,
EPA–426–R–16–901 (August 2016) at 1846.
5 EPA–HQ–OAR–2014–0827–1964.
6 EPA–HQ–OAR–2014–0827–1005.
7 Id.
8 EPA–HQ–OAR–2014–0827–1964.
9 EPA–HQ–OAR–2014–0827–1005.
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. . . compared to [a] worn oil burning
engine which is beyond its useful
life.’’ 10
In the Phase 2 rule, EPA found that it
was ‘‘reasonable’’ to consider glider
vehicles to be ‘‘new motor vehicles’’
under the definition in CAA section
216(3). See 81 FR 73514 (October 25,
2016). Likewise, EPA found that the
previously owned engines utilized by
glider vehicles should be considered to
be ‘‘new motor vehicle engines’’ within
the statutory definition. Based on these
interpretations, EPA determined that it
had authority under CAA section 202(a)
to subject glider vehicles and glider
engines to the requirements of the Phase
2 rule. As for glider kits, EPA found that
if glider vehicles are new motor
vehicles, then the Agency was
authorized to regulate glider kits as
‘‘incomplete’’ new motor vehicles. Id.
C. Petition for Reconsideration
Following promulgation of the Phase
2 rule, EPA received from
representatives of the glider industry a
joint petition requesting that the Agency
reconsider the application of the Phase
2 rule to glider vehicles, glider engines,
and glider kits.11 The petitioners made
three principal arguments in support of
their petition. First, they argued that
EPA is not authorized by CAA section
202(a)(1) to regulate glider kits, glider
vehicles, or glider engines. Petition at
3–4. Second, the petitioners contended
that in the Phase 2 rule EPA ‘‘relied
upon unsupported assumptions to
arrive at the conclusion that immediate
regulation of glider vehicles was
warranted and necessary.’’ Id. at 4.
Third, the petitioners asserted that
reconsideration was warranted under
Executive Order 13783. Id. at 6.
The petitioners took particular issue
with what they characterized as EPA’s
having ‘‘assumed that the nitrogen oxide
(‘NOX’) and particulate matter (‘PM’)
emissions of glider vehicles using pre2007 engines’’ would be ‘‘at least ten
times higher than emissions from
equivalent vehicles being produced
with brand new engines.’’ Petition at 5,
citing 81 FR 73942. According to the
petitioners, EPA had ‘‘relied on no
actual data to support this conclusion,’’
but had ‘‘simply relied on the pre-2007
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10 Id.
11 See Petition for Reconsideration of Application
of the Final Rule Entitled ‘‘Greenhouse Gas
Emissions and Fuel Efficiency Standards for
Medium- and Heavy-Duty Engines and Vehicles—
Phase 2 Final Rule’’ to Gliders, from Fitzgerald
Glider Kits, LLC; Harrison Truck Centers, Inc.; and
Indiana Phoenix, Inc. (July 10, 2017) (Petition).
Available in the rulemaking docket, EPA–HQ–
OAR–2014–0827, and at https://www.epa.gov/sites/
production/files/2017-07/documents/hd-ghg-frfitzgerald-recons-petition-2017-07-10.pdf.
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standards.’’ Id. In support, the
petitioners included as an exhibit to
their petition a letter from the President
of the Tennessee Technological
University (‘‘Tennessee Tech’’), which
described a study recently conducted by
Tennessee Tech. This study, according
to the petitioners, had ‘‘analyz[ed] the
NOX, PM, and carbon monoxide . . .
emissions from both remanufactured
and OEM engines,’’ and ‘‘reached a
contrary conclusion’’ regarding glider
vehicle emissions. Petition at 5.
The petitioners maintained that the
results of the study ‘‘showed that
remanufactured engines from model
years between 2002 and 2007 performed
roughly on par with OEM ‘certified’
engines,’’ and ‘‘in some instances even
out-performed the OEM engines.’’ Id.
The petitioners further claimed that the
Tennessee Tech research ‘‘ ‘showed that
remanufactured and OEM engines
experience parallel decline in emissions
efficiency with increased mileage.’ ’’ Id.,
quoting Tennessee Tech letter at 2.
Based on the Tennessee Tech study, the
petitioners asserted that ‘‘glider vehicles
would emit less than 12% of the total
NOX and PM emissions for all Class 8
heavy duty vehicles . . . not 33% as the
Phase 2 Rule suggests.’’ Id., citing 81 FR
73943.
Further, the petitioners complained
that the Phase 2 rule had ‘‘failed to
consider the significant environmental
benefits that glider vehicles create.’’
Petition at 6 (emphasis in original).
‘‘Glider vehicle GHG emissions are less
than those of OEM vehicles,’’ the
petitioners contended, ‘‘due to gliders’
greater fuel efficiency,’’ and the ‘‘carbon
footprint of gliders is further reduced by
the savings created by recycling
materials.’’ Id. The petitioners
represented that ‘‘[g]lider assemblers
reuse approximately 4,000 pounds of
cast steel in the remanufacturing
process,’’ including ‘‘3,000 pounds for
the engine assembly alone.’’ Id. The
petitioners pointed out that ‘‘[r]eusing
these components avoids the
environmental impact of casting steel,
including the significant associated NOX
emissions.’’ Id. This ‘‘fact,’’ the
petitioners argued, is something that
EPA should have been considered but
was ‘‘not considered in the development
of the Phase 2 rule.’’ Id.
EPA responded to the glider industry
representatives’ joint petition by
separate letters on August 17, 2017,
stating that the petition had ‘‘raise[d]
significant questions regarding the
EPA’s authority under the Clean Air Act
to regulate gliders.’’ 12 EPA further
12 See, e.g., Letter from E. Scott Pruitt, EPA
Administrator, to Tommy C. Fitzgerald, President,
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indicated that it had ‘‘decided to revisit
the provisions in the Phase 2 Rule that
relate to gliders,’’ and that the Agency
‘‘intends to develop and issue a Federal
Register notice of proposed rulemaking
on this matter, consistent with the
requirements of the Clean Air Act.’’ 13
III. Basis for the Proposed Repeal
A. Statutory Analysis
EPA is proposing that the statutory
interpretations on which the Phase 2
rule predicated its regulation of glider
vehicles, glider engines, and glider kits
were incorrect. EPA proposes an
interpretation of the relevant language
of the CAA under which glider vehicles
are excluded from the statutory term
‘‘new motor vehicles’’ and glider
engines are excluded from the statutory
term ‘‘new motor vehicle engines,’’ as
both terms are defined in CAA section
216(3). Consistent with this
interpretation of the scope of ‘‘new
motor vehicle,’’ EPA is further
proposing that it has no authority to
treat glider kits as ‘‘incomplete’’ new
motor vehicles under CAA section
202(a)(1).
As was noted, a ‘‘new motor vehicle’’
is defined by CAA section 216(3) to
mean, in relevant part, a ‘‘motor vehicle
the equitable or legal title to which has
never been transferred to an ultimate
purchaser.’’ 42 U.S.C. 7550(3). In basic
terms, a glider vehicle consists of the
new components that make up a glider
kit, into which a previously owned
powertrain has been installed. Prior to
the time a completed glider vehicle is
sold, it can be said that the vehicle’s
‘‘equitable or legal title’’ has yet to be
‘‘transferred to an ultimate purchaser.’’
It is on this basis that the Phase 2 rule
found that a glider vehicle fits within
the definition of ‘‘new motor vehicle.’’
81 FR 73514 (October 25, 2016).
EPA’s rationale for applying this
reading of the statutory language was
that ‘‘[g]lider vehicles are typically
marketed and sold as ‘brand new’
trucks.’’ 81 FR 73514 (October 25, 2016).
EPA took note of one glider kit
manufacturer’s own advertising
materials that represented that the
company had ‘‘ ‘mastered the process of
taking the ‘Glider Kit’ and installing the
components to work seamlessly with the
new truck.’ ’’ Id. (emphasis added in
original). EPA stated that the ‘‘purchaser
of a ‘new truck’ necessarily takes initial
title to that truck.’’ Id. (citing statements
Fitzgerald Glider Kits (Aug. 17, 2017). Available in
the rulemaking docket, EPA–HQ–OAR–2014–0827,
and at https://www.epa.gov/sites/production/files/
2017-08/documents/hd-ghg-phase2-ttma-ltr-201708-17.pdf.
13 Id.
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on the glider kit manufacturer’s Web
site). EPA rejected arguments raised in
comments that ‘‘this ‘new truck’
terminology is a mere marketing ploy.’’
Id. Rather, EPA stated, ‘‘it obviously
reflects reality.’’ Id.
In proposing a new interpretation of
the relevant statutory language, EPA
now believes that its prior reading was
not the best reading, and that the
Agency failed to consider adequately
the most important threshold
consideration: i.e., whether or not
Congress, in defining ‘‘new motor
vehicle’’ for purposes of Title II, had a
specific intent to include within the
statutory definition such a thing as a
glider vehicle—a vehicle comprised
both of new and previously owned
components. See Chevron, 467 U.S. at
843 n.9 (Where the ‘‘traditional tools of
statutory construction’’ allow one to
‘‘ascertain[ ] that Congress had an
intention on the precise question at
issue,’’ that ‘‘intention is the law and
must be given effect.’’). Where
‘‘Congress has not directly addressed
the precise question at issue,’’ and the
‘‘statute is silent or ambiguous with
respect to the specific issue,’’ it is left
to the agency charged with
implementing the statute to provide an
‘‘answer based on a permissible
construction of the statute.’’ Id. at 843.
Focusing solely on that portion of the
statutory definition that provides that a
motor vehicle is considered ‘‘new’’ prior
to the time its ‘‘equitable or legal title’’
has been ‘‘transferred to an ultimate
purchaser,’’ a glider vehicle would
appear to qualify as ‘‘new.’’ As the
Supreme Court has repeatedly
counseled, however, that is just the
beginning of a proper interpretive
analysis. The ‘‘definition of words in
isolation,’’ the Court has noted, ‘‘is not
necessarily controlling in statutory
construction.’’ See Dolan v. United
States Postal Service, 546 U.S. 481, 486
(2006). Rather, the ‘‘interpretation of a
word or phrase depends upon reading
the whole statutory text, considering the
purpose and context of the statute,’’ and
‘‘consulting any precedents or
authorities that inform the analysis.’’ Id.
Similarly, in seeking to ‘‘determine
congressional intent, using traditional
tools of statutory construction,’’ the
‘‘starting point is the language of the
statute.’’ See Dole v. United
Steelworkers of America, 494 U.S. 26,
35 (1990) (emphasis added) (internal
citation omitted). At the same time, ‘‘in
expounding a statute,’’ one is not to be
‘‘guided by a single sentence or member
of a sentence,’’ but is to ‘‘look to the
provisions of the whole law, and to its
object and policy.’’ Id. (internal citations
omitted).
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Assessed in light of these principles,
it is clear that EPA’s reading of the
statutory definition of ‘‘new motor
vehicle’’ in the Phase 2 rule fell short.
First, that reading failed to account for
the fact that, at the time this definition
of ‘‘new motor vehicle’’ was enacted, it
is likely that Congress did not have in
mind that the definition would be
construed as applying to a vehicle
comprised of new body parts and a
previously owned powertrain. The
manufacture of glider vehicles to
salvage the usable powertrains of trucks
wrecked in accidents goes back a
number of years.14 But only more
recently—after the enactment of Title
II—have glider vehicles been produced
in any great number.
Furthermore, the concept of deeming
a motor vehicle to be ‘‘new’’ based on
its ‘‘equitable or legal title’’ not having
been transferred to an ‘‘ultimate
purchaser’’ appears to have originated
with an otherwise unrelated federal
statute that predated Title II by a few
years—i.e., the Automobile Information
Disclosure Act of 1958, Public Law 85–
506 (Disclosure Act).15 The history of
Title II’s initial enactment and
subsequent development indicates that,
in adopting a definition of ‘‘new motor
vehicle’’ for purposes of the Clean Air
Act, Congress drew on the approach it
had taken originally with the Disclosure
Act.
Among other things, the Disclosure
Act requires that a label be affixed to the
windshield or side window of new
automobiles, with the label providing
such information as the Manufacturer’s
Suggested Retail Price. See 15 U.S.C.
1232 (‘‘Every manufacturer of new
automobiles distributed in commerce
shall, prior to the delivery of any new
automobile to any dealer, or at or prior
to the introduction date of new models
delivered to a dealer prior to such
introduction date, securely affix to the
windshield, or side window of such
automobile a label . . . .’’) (emphases
added). The Disclosure Act defines the
term ‘‘automobile’’ to ‘‘include[ ] any
passenger car or station wagon,’’ and
defines the term ‘‘new automobile’’ to
mean ‘‘an automobile the equitable or
legal title to which has never been
transferred by a manufacturer,
distributor, or dealer to an ultimate
purchaser.’’ See 15 U.S.C. 1231(c), (d).
In 1965, Congress amended the thenexisting Clean Air Act, and for the first
time enacted provisions directed at the
control of air pollution from motor
vehicles. See Clean Air Act
14 EPA–HQ–OAR–2014–0827–1964.
15 The provisions of the Disclosure Act are set
forth at 15 U.S.C. 1231–1233.
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Amendments of 1965, Public Law 89–
272 (1965 CAA). Included in the 1965
CAA was a brand new Title II, the
‘‘Motor Vehicle Air Pollution Control
Act,’’ the structure and language of
which largely mirrored key provisions
of Title II as it exists today. Section
202(a) of the 1965 CAA provided that
the ‘‘Secretary [of what was then the
Department of Health, Education and
Welfare] shall by regulation, giving
appropriate consideration to
technological feasibility and economic
costs, prescribe . . . standards
applicable to the emission of any kind
of substance, from any class or classes
of new motor vehicles or new motor
vehicle engines, which in his judgment
cause or contribute to, or are likely to
cause or to contribute to, air pollution
which endangers the health or welfare
of any persons . . . .’’ Public Law 89–
272, 79 Stat. 992 (emphasis added).
Section 208 of the 1965 CAA defined
‘‘motor vehicle’’ in terms identical to
those in the CAA today: ‘‘any selfpropelled vehicle designed for
transporting persons or property on a
street or highway.’’ Public Law 89–272,
79 Stat. 995. The 1965 CAA defined
‘‘new motor vehicle’’ and ‘‘new motor
vehicle engine’’ to mean, as relevant
here, ‘‘a motor vehicle the equitable or
legal title to which has never been
transferred to an ultimate purchaser;
and the term ‘new motor vehicle
engine’ ’’ to mean ‘‘an engine in a new
motor vehicle or a motor vehicle engine
the equitable or legal title to which has
never been transferred to the ultimate
purchaser.’’ Id. Again, in relevant part,
the 1965 CAA definitions of these terms
were identical to those that currently
appear in CAA section 216(3).
While the legislative history of the
1965 CAA does not expressly indicate
that Congress based its definition of
‘‘new motor vehicle’’ on the definition
of ‘‘new automobile’’ first adopted by
the Automobile Information Disclosure
Act of 1958, it seems clear that such was
the case. The statutory language of the
two provisions is identical in all
pertinent respects,16 and there appears
to be no other federal statute, in
existence prior to enactment of the 1965
16 Further, the 1965 CAA’s definition of ‘‘ultimate
purchaser,’’ as set forth in section 208(5), for the
most part tracks the Disclosure Act’s earlier-enacted
definition: ‘‘The term ‘ultimate purchaser’ means,
with respect to any new automobile, the first
person, other than a dealer purchasing in his
capacity as a dealer, who in good faith purchases
such new automobile for purposes other than
resale.’’ Compare 1965 CAA section 208(5), Public
Law 89–272, 79 Stat. 995 with 15 U.S.C. 1231(g).
Such is the case, too, with respect to the 1965
CAA’s definition of ‘‘manufacturer.’’ Compare 1965
CAA section 208(1), Public Law 89–272, 79 Stat.
994–995 with 15 U.S.C. 1231(a).
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CAA, from which Congress could have
derived that terminology.
Subsequently, the statutory language
from the 1965 CAA, defining the terms
‘‘motor vehicle,’’ ‘‘new motor vehicle,’’
‘‘new motor vehicle engine,’’ ‘‘ultimate
purchaser,’’ and ‘‘manufacturer’’ was
incorporated verbatim in the Air Quality
Act of 1967 (1967 AQA). See Public Law
148, 81 Stat. 503. The Clean Air Act
Amendments of 1970 (1970 CAAA) did
not change those definitions, except to
add the language regarding ‘‘vehicles or
engines imported or offered for
importation’’ that currently appears in
CAA section 216(3). See Public Law 91–
604, 84 Stat. 1694, 1703.17
The fact that Congress, in first
devising the CAA’s definition of ‘‘new
motor vehicle’’ for purposes of Title II,
drew on the pre-existing definition of
‘‘new automobile’’ in the Automobile
Information Disclosure Act of 1958
serves to illuminate congressional
intent. As with the Disclosure Act,
Congress in the 1965 CAA selected the
point of first transfer of ‘‘equitable or
legal title’’ to serve as a bright line—i.e.,
to distinguish between those ‘‘new’’
vehicles (and engines) that would be
subject to emission standards adopted
pursuant to CAA section 202(a)(1) and
those existing vehicles that would not
be subject. Insofar as the 1965 CAA
definition of ‘‘new motor vehicle’’ was
based on the Disclosure Act definition
of ‘‘new automobile,’’ it would seem
clear that Congress intended, for
purposes of Title II, that a ‘‘new motor
vehicle’’ would be understood to mean
something equivalent to a ‘‘new
automobile’’—i.e., a true ‘‘showroom
new’’ vehicle. It is implausible that
Congress would have had in mind that
a ‘‘new motor vehicle’’ might also
include a vehicle comprised of new
body parts and a previously owned
powertrain.
Given this, EPA does not believe that
congressional intent as to the meaning
of the term ‘‘new motor vehicle’’ can be
clearly ascertained on the basis of an
isolated reading of a few words in the
statutory definition, where that reading
is divorced from the structure and
history of the CAA as a whole. Based on
that structure and history, it seems
likely that Congress understood a ‘‘new
motor vehicle,’’ as defined in CAA
§ 216(3), to be a vehicle comprised
entirely of new parts and certainly not
a vehicle with a used engine. At a
17 The legislative history of both the 1967 AQA
and 1977 CAAA is silent with respect to the origin
of Title II’s definitions of ‘‘new motor vehicle,’’
‘‘new motor vehicle engine,’’ ‘‘ultimate purchaser,’’
and ‘‘manufacturer,’’ which further underscores
that Congress had originally derived those
definitions from the Disclosure Act.
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minimum, ambiguity exists. This leaves
EPA with the task of providing an
‘‘answer based on a permissible
construction of the statute.’’ Chevron,
467 U.S. at 843.
1. Glider Vehicles
EPA is proposing to interpret ‘‘new
motor vehicle,’’ as defined in CAA
§ 216(3), as not including glider
vehicles. This is a reasonable
interpretation—and commonsense
would agree—insofar as it takes account
of the reality that significant elements of
a glider vehicle (i.e., the powertrain
elements, including the engine and the
transmission) are previously owned
components. Under the Phase 2 rule’s
interpretation, in contrast, the act of
installing a previously owned
powertrain into a glider kit—i.e.,
something that, as is explained further
below, is not a ‘‘motor vehicle’’ as
defined by the CAA—results in the
creation of a new ‘‘motor vehicle.’’ EPA
believes that Congress, in adopting a
definition of ‘‘new motor vehicle’’ for
purposes of Title II, never had in mind
that the statutory language would admit
of such a counterintuitive result.
In other words, EPA now believes
that, in defining ‘‘new motor vehicle,’’
Congress did not intend that a vehicle
comprised of a new outer shell
conjoined to a previously owned
powertrain should be treated as a ‘‘new’’
vehicle, based solely on the fact that the
vehicle may have been assigned a new
title following assembly. In this regard,
insofar as Title II’s regulatory regime
was at its inception directed at the
emissions produced by new vehicle
engines,18 it is not at all clear that
Congress intended that Title II’s reach
should extend to a vehicle whose outer
parts may be ‘‘new’’ but whose engine
was previously owned.
2. Glider Engines
EPA proposes to find that, since a
glider vehicle does not meet the
statutory definition of a ‘‘new motor
vehicle,’’ it necessarily follows that a
glider engine is not a ‘‘new motor
vehicle engine’’ within the meaning of
CAA section 216(3). Under that
provision, a motor vehicle engine is
deemed to be ‘‘new’’ in either of two
circumstances: (1) The engine is ‘‘in a
new motor vehicle,’’ or (2) the
‘‘equitable or legal title’’ to the engine
has ‘‘never been transferred to the
ultimate purchaser.’’ The second of
these circumstances can never apply to
a glider engine, which is invariably an
engine that has been previously owned.
18 See
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As to the first circumstance, a glider
engine is installed in a glider kit, which
in itself is not a ‘‘motor vehicle.’’ A
glider kit becomes a ‘‘motor vehicle’’
only after an engine (and the balance of
the powertrain) has been installed. But
while adding a previously owned
engine to a glider kit may result in the
creation of a ‘‘motor vehicle,’’ the
assertion that the previously owned
engine thereby becomes a ‘‘new motor
vehicle engine’’ within the meaning of
CAA section 216(3), due to the engine’s
now being in a ‘‘new motor vehicle,’’
reflects circular thinking. It presupposes
that the installation of a (previously
owned) engine in a glider kit creates not
just a ‘‘motor vehicle’’ but a ‘‘new motor
vehicle.’’ EPA is proposing to interpret
the relevant statutory language in a
manner that rejects the Agency’s prior
reliance on the view that (1) installing
a previously owned engine in a glider
kit transforms the glider kit into a ‘‘new
motor vehicle,’’ and (2) that, thereafter,
the subsequent presence of that
previously owned engine in the
supposed ‘‘new motor vehicle’’
transforms that engine into a ‘‘new
motor vehicle engine’’ within the
meaning of CAA section 216(3).
3. Glider Kits
Under EPA’s proposed interpretation,
EPA would have no authority to
regulate glider kits under CAA section
202(a)(1). If glider vehicles are not ‘‘new
motor vehicles,’’ which is the
interpretation of CAA section 216(3)
that EPA is proposing here, then the
Agency lacks authority to regulate glider
kits as ‘‘incomplete’’ new motor
vehicles. Further, given that a glider kit
lacks a powertrain, a glider kit does not
explicitly meet the definition of ‘‘motor
vehicle,’’ which, in relevant part, is
defined to mean ‘‘any self-propelled
vehicle.’’ 42 U.S.C. 7550(2) (emphasis
added). It is not obvious that a vehicle
without a motor could constitute a
‘‘motor vehicle.’’
4. Issues for Which EPA Seeks Comment
EPA believes that its proposed
interpretation is the most reasonable
reading of the relevant statutory
language, and that its proposed
determination, based on this
interpretation, that regulation of glider
vehicles, glider engines, and glider kits
is not authorized by CAA section
202(a)(1) is also reasonable. EPA seeks
comment on this interpretation.
Comments submitted in the Phase 2
rulemaking docket lead EPA to believe
that a glider vehicle is often a suitable
option for those small businesses and
independent operators who cannot
afford to purchase a new vehicle, but
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who wish to replace an older vehicle
with a vehicle that is equipped with upto-date safety features. EPA solicits
comment and further information as to
this issue. EPA also solicits comment
and information on whether limiting the
availability of glider vehicles could
result in older, less safe, more-polluting
trucks remaining on the road that much
longer. EPA particularly seeks
information and analysis addressing the
question whether glider vehicles
produce significantly fewer emissions
overall compared to the older trucks
they would replace.
EPA also seeks comment on the
matter of the anticipated purchasing
behavior on the part of the smaller
trucking operations and independent
drivers if the regulatory provisions at
issue were to repealed. Further, EPA
seeks comment on the relative expected
emissions impacts if the regulatory
requirements at issue here were to be
repealed or were to be left in place.
Finally, EPA seeks comment on
whether, if the Agency were to
determine not to adopt the
interpretation of CAA sections 202(a)(1)
and 216(3) being proposed here, EPA
should nevertheless revise the ‘‘interim
provisions’’ of Phase 2 rule, 40 CFR
1037.150(t)(1)(ii), to increase the
exemption available for small
manufacturers above the current limit of
300 glider vehicles per year. EPA seeks
input on how large an increase would
be reasonable, were the Agency to
increase the limit in taking final action.
Further, EPA seeks comment on
whether, if the Agency were to
determine not to adopt the statutory
interpretation being proposed here, EPA
should nevertheless extend by some
period of time the date for compliance
for glider vehicles, glider engines, and
glider kits set forth in 40 CFR 1037.635.
EPA seeks comment on what would be
a reasonable extension of the
compliance date.
B. Conclusion
EPA has a fundamental obligation to
ensure that the regulatory actions it
takes are authorized by Congress, and
that the standards and requirements that
it would impose on the regulatory
community have a sound and
reasonable basis in law. EPA is now
proposing to find that the most
reasonable reading of the relevant
provisions of the CAA, including CAA
sections 202(a)(1), 216(2), and 216(3) is
that glider vehicles should not be
regulated as ‘‘new motor vehicles,’’ that
glider engines should not be regulated
as ‘‘new motor vehicle engines,’’ and
that glider kits should not be regulated
as ‘‘incomplete’’ new motor vehicles.
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Based on this proposed interpretation,
EPA is proposing to repeal those
provisions of the Phase 2 rule applicable
to glider vehicles, glider engines, and
glider kits.
IV. Public Participation
We request comment by January 5,
2018 on all aspects of this proposal.
This section describes how you can
participate in this process.
Materials related to the Heavy-Duty
Phase 2 rulemaking are available in the
public docket noted above and at:
https://www.epa.gov/regulationsemissions-vehicles-and-engines/
regulations-greenhouse-gas-emissionscommercial-trucks.
1. How do I prepare and submit
information?
Direct your submittals to Docket ID
No. EPA–HQ–OAR–2014–0827. EPA’s
policy is that all submittals received
will be included in the public docket
without change and may be made
available online at www.regulations.gov,
including any personal information
provided, unless the submittal includes
information claimed to be Confidential
Business Information (CBI) or other
information whose disclosure is
restricted by statute.
Do not submit information to the
docket that you consider to be CBI or
otherwise protected through
www.regulations.gov. The
www.regulations.gov Web site is an
‘‘anonymous access’’ system, which
means EPA will not know your identity
or contact information unless you
provide it in the body of your submittal.
If you submit an electronic submittal,
EPA recommends that you include your
name and other contact information in
the body of your submittal and with any
disk or CD–ROM you submit. Electronic
files should avoid the use of special
characters, any form of encryption, and
be free of any defects or viruses. For
additional information about EPA’s
public docket visit the EPA Docket
Center homepage at http://
www.epa.gov/epahome/dockets.htm.
EPA will hold a public hearing on the
date and at the location stated in the
DATES Section. To attend the hearing,
individuals will need to show
appropriate ID to enter the building. The
hearing will start at 10:00 a.m. local
time and continue until everyone has
had a chance to speak. More details
concerning the hearing can be found at
https://www.epa.gov/regulationsemissions-vehicles-and-engines/
regulations-greenhouse-gas-emissionscommercial-trucks.
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2. Submitting CBI
Do not submit this information to EPA
through www.regulations.gov or email.
Clearly mark the part or all of the
information that you claim to be CBI.
For CBI information in a disk or CD–
ROM that you mail to EPA, mark the
outside of the disk or CD–ROM as CBI
and then identify electronically within
the disk or CD–ROM the specific
information that is claimed as CBI). In
addition to one complete version of the
comment that includes information
claimed as CBI, a copy of the comment
that does not contain the information
claimed as CBI must be submitted for
inclusion in the public docket.
Information so marked will not be
disclosed except in accordance with
procedures set forth in 40 CFR part 2.
3. Tips for Preparing Your Comments
When submitting comments,
remember to:
• Identify the action by docket
number and other identifying
information (subject heading, Federal
Register date and page number).
• Explain why you agree or disagree;
suggest alternatives and substitute
language for your requested changes.
• Describe any assumptions and
provide any technical information and/
or data that you used.
• If you estimate potential costs or
burdens, explain how you arrived at
your estimate in sufficient detail to
allow for it to be reproduced.
• Provide specific examples to
illustrate your concerns, and suggest
alternatives.
• Explain your views as clearly as
possible, avoiding the use of profanity
or personal threats.
• Make sure to submit your
comments by the comment period
deadline identified in the DATES section
above.
V. Statutory and Executive Order
Reviews
(1) Executive Order 12866: Regulatory
Planning and Review and Executive
Order 13563: Improving Regulation and
Regulatory Review
This action is a significant regulatory
action that was submitted to the Office
of Management and Budget (OMB) for
review. Any changes made in response
to OMB recommendations have been
documented in the docket.
(2) Executive Order 13771: Reducing
Regulations and Controlling Regulatory
Costs
This action is expected to be an
Executive Order 13771 deregulatory
action. This proposed rule is expected
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to provide meaningful burden reduction
by eliminating regulatory requirements
for glider manufacturers.

(8) Executive Order 13045: Protection of
Children From Environmental Health
Risks and Safety Risks

(3) Paperwork Reduction Act (PRA)

This action is not subject to Executive
Order 13045 because it is not an
economically significant regulatory
action as defined by Executive Order
12866. However, the Emission
Requirements for Glider Vehicles,
Glider Engines, and Glider Kits was
anticipated to lower ambient
concentrations of PM2.5 and some of the
benefits of reducing these pollutants
may have accrued to children. Our
evaluation of the environmental health
or safety effects of these risks on
children is presented in Section XIV.H.
of the HD Phase 2 Rule.19 Some of the
benefits for children’s health as
described in that analysis would be lost
as a result of this action.
In general, current expectations about
future emissions of pollution from these
trucks is difficult to forecast given
uncertainties in future technologies, fuel
prices, and the demand for trucking.
Furthermore, the proposed action does
not affect the level of public health and
environmental protection already being
provided by existing NAAQS and other
mechanisms in the CAA. This proposed
action does not affect applicable local,
state, or federal permitting or air quality
management programs that will
continue to address areas with degraded
air quality and maintain the air quality
in areas meeting current standards.
Areas that need to reduce criteria air
pollution to meet the NAAQS will still
need to rely on control strategies to
reduce emissions. To the extent that
states use other mechanisms in order to
comply with the NAAQS, and still
achieve the criteria pollution reductions
that would have occurred under the
CPP, this proposed rescission will not
have a disproportionate adverse effect
on children’s health.

This action does not impose an
information collection burden under the
PRA because it does not contain any
information collection activities. It
would only eliminate regulatory
requirements for glider manufacturers.
(4) Regulatory Flexibility Act (RFA)
I certify that this action will not have
a significant economic impact on a
substantial number of small entities
under the RFA. In making this
determination, the impact of concern is
any significant adverse economic
impact on small entities. An agency may
certify that a rule will not have a
significant economic impact on a
substantial number of small entities if
the rule relieves regulatory burden, has
no net burden, or otherwise has a
positive economic effect on the small
entities subject to the rule. Small glider
manufacturers would be allowed to
produce glider vehicles without meeting
new motor vehicle emission standards.
We have therefore concluded that this
action will have no adverse regulatory
impact for any directly regulated small
entities.
(5) Unfunded Mandates Reform Act
(UMRA)
This action does not contain any
unfunded mandate as described in
UMRA, 2 U.S.C. 1531–1538, and does
not significantly or uniquely affect small
governments. The action imposes no
enforceable duty on any state, local, or
tribal governments.
(6) Executive Order 13132: Federalism
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This action does not have federalism
implications. It will not have substantial
direct effects on the states, on the
relationship between the national
government and the states, or on the
distribution of power and
responsibilities among the various
levels of government.
(7) Executive Order 13175: Consultation
and Coordination With Indian Tribal
Governments
This action does not have tribal
implications as specified in Executive
Order 13175. This proposed rule will be
implemented at the Federal level and
affects glider manufacturers. Thus,
Executive Order 13175 does not apply
to this action.
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(9) Executive Order 13211: Actions
Concerning Regulations That
Significantly Affect Energy Supply,
Distribution, or Use
This action is not a ‘‘significant
energy action’’ because it is not likely to
have a significant adverse effect on the
supply, distribution, or use of energy.
(10) National Technology Transfer and
Advancement Act (NTTAA)
This rulemaking does not involve
technical standards.

(11) Executive Order 12898: Federal
Actions To Address Environmental
Justice in Minority Populations, and
Low-Income Populations
Pursuant to Executive Order 12898
(59 FR 7629, February 16, 1994), EPA
considered environmental justice
concerns of the final HD Phase 2 rule.
EPA’s evaluation of human health and
environmental effects on minority, lowincome or indigenous populations for
the final HD Phase 2 rule is presented
in the Preamble, Section VIII.A.8 and 9
(81 FR 73844–7, October 25, 2016). We
have not evaluated the impacts on
minority, low-income or indigenous
populations that may occur as a result
of the proposed action to rescind
emissions requirements for heavy-duty
glider vehicles and engines. EPA
likewise has not considered the
economic and employment impacts of
this rule specifically as they relate to or
might impact minority, low-income and
indigenous populations.
List of Subjects in 40 CFR Parts 1037
and 1068
Environmental protection,
Administrative practice and procedure,
Air pollution control, Confidential
business information, Labeling, Motor
vehicle pollution, Reporting and
recordkeeping requirements,
Warranties.
Dated: November 9, 2017.
E. Scott Pruitt,
Administrator.

For the reasons set out in the
preamble, title 40, chapter I of the Code
of Federal Regulations is proposed to be
amended as set forth below.
PART 1037—CONTROL OF EMISSIONS
FROM NEW HEAVY-DUTY MOTOR
VEHICLES
1. The authority for part 1037
continues to read as follows:

■

Authority: 42 U.S.C. 7401–7671q.

Subpart B—[Amended]
2. Section 1037.150 is amended by
removing and reserving paragraph (t) as
follows:

■

§ 1037.150

*
*
*
(t) [Reserved]
*
*
*
*

PO 00000

FR 73478 (October 25, 2016).
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*
*

Subpart G—[Amended]
§ 1037.635

19 81

Interim provisions.

*

■

[Removed]

3. Section 1037.635 is removed.
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Subpart I—[Amended]
4. Section 1037.801 is amended by
removing the definitions ‘‘glider kit’’
and ‘‘glider vehicle’’ and revising the
definitions of ‘‘manufacturer’’ and ‘‘new
motor vehicle’’ to read as follows:

■

§ 1037.801

Definitions.

*
*
*
*
Manufacturer has the meaning given
in section 216(1) of the Act. In general,
this term includes any person who
manufactures or assembles a vehicle
(including a trailer or another
incomplete vehicle) for sale in the
United States or otherwise introduces a
new motor vehicle into commerce in the
United States. This includes importers
who import vehicles for resale.
*
*
*
*
*
New motor vehicle has the meaning
given in the Act. It generally means a
motor vehicle meeting the criteria of
either paragraph (1) or (2) of this
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definition. New motor vehicles may be
complete or incomplete.
(1) A motor vehicle for which the
ultimate purchaser has never received
the equitable or legal title is a new
motor vehicle. This kind of vehicle
might commonly be thought of as
‘‘brand new’’ although a new motor
vehicle may include previously used
parts. Under this definition, the vehicle
is new from the time it is produced until
the ultimate purchaser receives the title
or places it into service, whichever
comes first.
(2) An imported heavy-duty motor
vehicle originally produced after the
1969 model year is a new motor vehicle.
*
*
*
*
*
PART 1068—GENERAL COMPLIANCE
PROVISIONS FOR HIGHWAY,
STATIONARY, AND NONROAD
PROGRAMS

Authority: 42 U.S.C. 7401–7671q.

Subpart B—[Amended]
6. Section 1068.120 is amended by
revising paragraph (f)(5) to read as
follows:

■

§ 1068.120
engines.

Requirements for rebuilding

*

*
*
*
*
(f) * * *
(5) The standard-setting part may
apply further restrictions to situations
involving installation of used engines to
repower equipment.
*
*
*
*
*
[FR Doc. 2017–24884 Filed 11–15–17; 8:45 am]
BILLING CODE 6560–50–P

5. The authority for part 1068
continues to read as follows:

■
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IX.
Letter from Administrator Pruitt, responding to the Petition for Reconsideration
(Aug. 17, 2017)
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X.
Petition for Reconsideration of Application of HDP2 Rule to Gliders, submitted by
Fitzgerald Glider Kits, Harrison Truck Centers, Inc., and Indiana Phoenix, Inc. to
EPA (July 10, 2017)

A59

4

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018
r~

1-·
I

July 10,2017

Page 65 of 321

El.- .·- :·. ..
' .....,.. :,__
.. l1

,

ZUl1JUL 11 AHIO: 01

Scott Pruitt, Administrator
Environmental Protection Agency
1200 Pennsylvania Avenue, N.W.
Washington. DC 20460

Re:

Petition for Reconsideration of Application of the Final Rule Entitled
"Greenhouse Gas Emissions and Fuel Efficiency Standards for Medium- and
Heavy-Duty Engines and Vehicles-Phase 2 Final Rule" to Gliders

Pursuant to 5 U.S.C. § 553(e) and 42 U.S.C. § 7607(d)(7)(B), Fitzgerald Glider Kits,
LLC ("Fitzgerald"), Harrison Truck Centers, Inc. ("Harrison"), and Indiana Phoenix, Inc.
("Indiana Phoenix") (collectively, "Petitioners"), on behalf of the glider industry, hereby request
that the Environmental Protection Agency ("EPA") reconsider the application of the final rule
entitled "Greenhouse Gas Emissions and Fuel Efficiency Standards for Medium- and HeavyDuty Engines and Vehicles-Phase 2 Final Rule," 81 Fed. Reg. 73,478 (Oct. 25, 2016) ("Phase 2
Rule"), to "gliders." 1
Background

"Gliders" are medium- and heavy-duty trucks that are assembled by combining certain
new truck parts (that together constitute a "glider kit") with the refurbished powertrain-the
engine, the transmission, and typically the rear axle-of an older truck. The glider kit generally
includes the tractor chassis with frame, front axle, cab, and brakes. 81 Fed. Reg. at 73,512. A
glider is manufactured by combining the powertrain from the used vehicle with the parts in the
glider kit.
Gliders are approximately 25% less expensive than new trucks, a significant cost savings
for small businesses and owner-operators. Envtl. Prot. Agency & Dep 't of Transp., Response to
Comments for Joint Rulemaking ("RTC"), at 1846 (Aug. 2016) (comment ofGATR Truck
Center). Businesses and drivers that cannot afford a new truck often purchase gliders as an
alternative to continuing to drive their older vehicle. Id. at 1825 (comment of Clarke Power
Services). Glider kits can also extend the working life of a damaged vehicle. Id. Gliders also
require less maintenance, yielding less downtime, and have modem safety features and
amenities. Id. Overall, they offer a more economical option for smaller fleets and owneroperators to maintain the reliability of their commercial trucking operations.
In the Phase 2 Rule published October 25, 2016, EPA for the first time mandated that
glider kits, glider vehicles, and rebuilt engines installed in gliders (hereinafter "gliders") satisfy
1

The Phase 2 Rule was jointly promulgated by EPA and the National Highway Traffic Safety Administration
("NHTSA"), an agency within the Department of Transportation ("DOT"). Because Petitioners request
reconsideration of only certain elements of the Phase 2 Rule that were promulgated pursuant to EPA's Clean Air Act
authority, this Petition is directed to EPA, and not NHTSA or DOT.

1
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emissions standards applicable to new motor vehicles and new motor vehicle engines. The
regulations accomplish this by ignoring the age of the engine and other powertrain elements
installed in gliders and applying instead emissions standards based on the "calendar year in
which assembly of the glider is completed." 81 Fed. Reg. at 73,943; see 40 C.F.R. § 1037.635.
In other words, if a glider assembler installs a reclaimed engine in a glider in 2017, that engine
must be certified to comply with all emissions standards applicable to new engines from model
year 2017, regardless of the actual model year of the engine. "This requirement applies to all
pollutants, and thus encompasses criteria pollutant standards as well as the separate [greenhouse
gas ("GHG")] standards." 81 Fed. Reg. at 73,943; see 40 C.F.R. § 1037.635.
Recognizing that the new standards applied to gliders in the Phase 2 Rule were both
sudden and onerous, the Phase 2 Rule purports to provide some "transitional flexibilities," 81
Fed. Reg. at 73,942, but these provisions are not enough to prevent a devastating impact on the
glider industry when the standards become almost fully applicable to gliders on January 1, 2018.
In 2017, glider assemblers are permitted to produce a limited number of gliders exempt from the
regulations. The number of gliders exempted in 2017 for any particular company is equivalent to
the "highest annual production of glider kits and glider vehicles for any year from 2010 to 2014"
by the company. 40 C.F.R. § 1037.150(1)(3). Because of the growth of their business since
2014, this provision has forced Fitzgerald, Harrison, and Indiana Phoenix to scale back
production in 2017 to a certain degree, but it has allowed for continued operation. Beginning
January 1, 2018, however, the 2017 regime is replaced with an allowance to build only 300
gliders per year that are exempt from the regulations. Id § I037.105(t)(l )(ii). This stringent
production cap would effectively destroy the glider industry. 2
Despite EPA' s stated goal to reduce greenhouse gas emissions, EPA did not perform any
actual testing to analyze the environmental impact of remanufactured engines and gliders
compared to new Original Equipment Manufacturer ("OEM") vehicles. Instead, it relied on
unsubstantiated assumptions about the number of older engines used in gliders and the emissions
from engines used in gliders.

If left in place, the Phase 2 Rule would significantly curtail American manufacturing and
effectively shut down the glider industry and the nearly 20,000 jobs it supports across the nation.
For example, Fitzgerald, which is based out of Tennessee and Kentucky, is currently responsible
for 1,600 direct and indirect jobs in those two states alone and several thousand more associated
with suppliers across the country. Yet, if this regulation goes into full effect, by the end of the
year, the company will be forced to cut production and its workforce by 90%. Harrison, based in
Iowa, employs approximately 450 people, and its suppliers account for many more glider-related
jobs. Indiana Phoenix, based in Indiana, directly employs over a 100 people in Avilla, Indiana.
The Phase 2 Rule, if it takes effect, would put more job opportunities out of reach for
economically challenged areas already struggling with unemployment. Additionally, it would
force small businesses to buy more expensive new vehicles instead of growing their business and
creating jobs.
2

There are additional exceptions from the general requirement for engines from more recent model years or with
relatively few miles of engine operation. See 40 C .F.R. §§ I 037 .150(t)(2); I 037.635(c). These carve outs do not
apply to the vast majority of the gliders assembled by companies like Fitzgerald and Harrison, which tend to use
engines from earlier model years and that have been subjected to normal use.

2
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Bases for Reconsideration

EPA should reconsider the application of the Phase 2 Rule to glider kits, glider vehicles,
and rebuilt engines installed in gliders for three reasons: (I) Section 202(a) of the Clean Air Act
does not authorize EPA to regulate gliders; (2) EPA's prior decision to regulate gliders was
based on unsupported assumptions rather than data; and (3) reconsideration is warranted under
Executive Order 13783.
1.

Section 202(a) of the Clean Air Act Does Not Authorize EPA to Regulate
Gliders

The Phase 2 Rule relied on EPA's authority under section 202(a) of the Clean Air Act to
regulate emissions from "new motor vehicles" and "new motor vehicle engines." 42 U.S.C.
§ 7521 (a)(l ). Because glider vehicles are not "new motor vehicles" and glider engines are not
"new motor vehicle engines," EPA lacked authority under this provision to apply the Phase 2
Rule to gliders.
A glider is not a "new motor vehicle'' because the most significant parts of the vehiclethe engine, transmission, and typically the rear axle-are not new. A vehicle is a "new motor
vehicle" within the meaning of the Clean Air Act only if "equitable or legal title" to the vehicle
has "never been transferred to an ultimate purchaser." 42 U.S.C. § 7550(3). For gliders, the
"legal or equitable" title to the main components of the vehicle had previously "been transferred
to an ultimate purchaser"-the owner of the donor truck. Simply adding new parts to a used
truck does not make it a "new motor vehicle." The Phase 2 Rule's consideration of this issue
was arbitrary and capricious and contrary to law. The Rule indicated first that EPA's authority
could not be challenged because EPA had implicitly found gliders to be new vehicles in its Phase
1 Rule, which granted an interim exemption for gliders. 81 Fed. Reg. at 73,513-14. EPA,
however, had an obligation to determine in the Phase 2 Rule that it had authority to act. See
Louisiana Pub. Serv. Comm 'n v. FCC, 476 U.S. 355, 374 (1986) ("[A]n agency literally has no
power to act ... unless and until Congress confers power upon it."); Arlington v. FCC, 133 S. Ct.
1863, 1880 (2013) (same). The Phase 2 Rule also erroneously based its interpretation of the
Clean Air Act on marketing materials from the Fitzgerald web site. 81 Fed. Reg. at 73,514.
EPA' s legal authority does not tum on how a glider is described in marketing materials. EPA
should reconsider this issue and conclude that because the principal parts of a glider are used, a
glider is not a "new motor vehicle."
Such a conclusion would be consistent with the treatment of this issue by the National
Highway Traffic Safety Administration ("NHTSA"). NHTSA's regulations make clear that a
truck is not considered to be "newly manufactured" if the "engine, transmission, and drive
axle(s) (as a minimum) of [an] assembled vehicle are not new" and at least two of those three
components come from the same donor vehicle. 49 C.F.R. § 571.7(e). Gliders do not fall within
this definition. EPA failed adequately to explain its departure from NHTSA's approach.
Moreover, "glider kits" do not even fall within the Clean Air Act's definition of "motor
vehicle." Under the Act, a "motor vehicle" must be "self-propelled." 42 U.S.C. § 7550(2). But a
glider kit lacks an engine, transmission, and often a rear axle. A collection of parts lacking these
key components obviously is not "self-propelled." The Phase 2 Rule relies on particular
3
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provisions authorizing regulation of specific vehicle components. 81 Fed. Reg. at 73,514; see 42
U.S.C. § 752l(a)(5)(A) (fueling systems); id. § 752l(a)(6) (onboard vapor recovery systems).
But there is no provision authorizing regulation of the parts that make up a glider kit. The fact
that the Clean Air Act allows EPA to regulate certain specified vehicle components, but not the
components in a glider kit, undermines the Phase 2 Rule's application to glider kits. Congress
understood how to grant EPA authority to regulate vehicle components but declined to authorize
regulation of glider kits. See TRW, Inc. v. Andrews, 534 U.S. 19, 28-29 (2001) (applying
expressio unius canon of construction). Under the interpretation set forth in the Phase 2 Rule,
there would be no limit on EPA' s authority to regulate parts of vehicles.
The Phase 2 Rule also states that EPA has authority to regulate "incomplete vehicles" and
''vehicle components" under Section 202(a). See 81 Fed. Reg. at 73,514. It first points to
language from Section 202(a)(l) stating that EPA has authority "whether such [new motor]
vehicles ... are designed as complete systems or incorporate devices to prevent or control ...
pollution." 42 U.S.C. § 752l(a)(l). This portion of section 202(a)(l), however, merely provides
that emissions standards are limited to the useful life of a vehicle or engine. See id. It does not
purport to expand EPA' s authority in the first sentence of that section. See id. ('"The
Administrator shall by regulation prescribe (and from time to time revise) in accordance with the
provisions of this section, standards applicable to the emission of any air pollutant from any class
or classes of new motor vehicles ...." (emphasis added)). 3
Finally, the Phase 2 Rule erred in concluding that glider engines are "new motor vehicle
engines" under the Act. A "new motor vehicle engine" is defined as either ( 1) "an engine in a
new motor vehicle," or (2) a "motor vehicle engine the equitable or legal title to which has never
been transferred to the ultimate purchaser." 42 U.S.C. § 7550(3). Because a glider is not a new
motor vehicle, a glider engine is not "an engine in a new motor vehicle." Id. And because a
glider engine has previously been owned, title in the engine has previously been "transferred to
an ultimate purchaser." Id.
For all of these reasons, Petitioners respectfully suggest that EPA reconsider its authority
to regulate gliders under Section 202(a) of the Clean Air Act.

2.

EPA's Prior Decision To Regulate Gliders Was Based on Unsupported
Assumptions Rather than Data

The Phase 2 Rule relied upon unsupported assumptions to arrive at the conclusion that
immediate regulation of glider vehicles was warranted and necessary. First, the Phase 2 Rule
assumed that all glider engines would be older engines from before 2002. See 81 Fed. Reg. at
3

The Phase 2 Rule also indicated that EPA' s authority to regulate "defeat devices" "support[ ed] the actions EPA is
taking [under section 202] with respect to ... glider kits." 81 Fed. Reg. at 73,518. There is no basis for this
contention. Under the Act, a defeat device is "any part or component intended for use with, or as part of, any motor
vehicle or motor vehicle engine, where a principal effect of the part or component is to bypass, defeat, or render
inoperative any device or element of design installed on or in a motor vehicle or motor vehicle engine in compliance
with [Clean Air Act] regulations." 42 U.S.C. § 7522(a)(3)(B) (emphasis added). But the "principal effect" of a
glider kit is not to "bypass, defeat, or render inoperative" some "device" or "element of design" in a vehicle. The
Rule never explained what device or element of design it thought was being defeated.

4
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73,943 ("The modeling also assumed that these gliders emit at the level equivalent to the engines
meeting the MY 1998-2001 standards .... "); RTC 1960-1961. EPA indicated that it believed
"most glider vehicles currently being produced use remanufactured engines of this vintage," id.
(emphasis added), but it made no effort to quantify what percentage of glider engines in fact
would fall within this category and instead assumed that all of them would. In fact, the model
year of the engines used in glider vehicles varies depending on the donor vehicle or owner and
includes engines from after 2002.
EPA also assumed that the nitrogen oxide ("NOx'') and particulate matter ("PM")
emissions of glider vehicles using pre-2007 engines would be at least ten times higher than
emissions from equivalent vehicles being produced with brand new engines. See id. at 73,942.
But EPA relied on no actual data to support this conclusion; it simply relied on the pre-2007
standards. Id. A recent study by Tennessee Technological University ("Tennessee Tech")
analyzing the NOx, PM, and carbon monoxide ("CO") emissions from both remanufactured and
OEM engines reached a contrary conclusion. See Exhibit 1 (Letter to the Hon. Diane Black from
Philip B. Oldham, President, Tennessee Technological University, and Thomas Brewer,
Associate Vice President, Center for Intelligent Mobility (June 15, 2017)). The results showed
that remanufactured engines from model years between 2002 and 2007 performed roughly on par
with OEM "certified" engines, and in some instances even out-performed the OEM engines. See
id. at 1. Tennessee Tech's research also "showed that remanufactured and OEM engines
experience parallel decline in emissions efficiency with increased mileage." Id. at 2. Tennessee
Tech also estimated that glider vehicles would emit less than 12% of the total NOx and PM
emissions for all Class 8 heavy duty vehicles, see id., not 33% as the Phase 2 Rule suggests, see
81 Fed. Reg. at 73,943. Tennessee Tech's findings constitute new information, developed since
the Phase 2 Rule was promulgated, and provide a basis for EPA to reconsider the existing rule
pursuant to Section 307 of the Clean Air Act. 42 U.S.C. § 7607(d)(7)(B); see S. Rep. No. 911196, at 41-42 ( 1970) ("[N]ew information ... may dictate a revision or modification of any
promulgated standard or regulation established under the [Clean Air] act."); Ofjato Chapter of
the Navajo Tribe v. Train, 515 F.2d 654,660 (D.C. Cir. 1975) (same).
EPA also did not account for its own low-sulfur diesel rule. Starting in 2006, EPA
required that diesel fuel refiners produce diesel fuels with a 97% lower sulfur content. See 40
C.F.R. §§ 80.500, 80.520. This reduction of sulfur significantly reduced the amount of NOx,
PM, and other pollutants emitted from diesel engines, including gliders and other heavy-duty
truck tractors. This reduction was not taken into account in the development of the Phase 2 Rule
for gliders.
The Phase 2 Rule also erroneously assumed that the only explanation for the growth of
the glider vehicle market was that glider assemblers sought to avoid the increasingly restrictive
emission standards for engines in new OEM tractors. 81 Fed. Reg. at 73,943. The reality is that
glider vehicles do not directly compete with new OEM tractors. For most individuals or
companies that purchase gliders, the choice is not between a glider or a new tractor. The choice
is between a glider and continuing to run their old tractor. Further, glider vehicle assemblers
often take the lead on forward-thinking research and development that benefits the entire
industry, including innovative research on fuel additives, emission devices, and tire and wheel
combinations in small production runs. See Exhibit 1, at 2. Glider assemblers are currently
5
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testing components, light weight drive systems, alternative fuel mixtures, autonomous drive
systems, light weight body materials, and intelligent transportation systems. Id. In short, the
glider assemblers are a complementary part of the medium- and heavy-duty truck industry, not
direct competitors to OEMs.
Finally, the Phase 2 Rule failed to consider the significant environmental benefits that
glider vehicles create. Glider vehicle GHG emissions are less than those of OEM vehicles due to
gliders' greater fuel efficiency, and the carbon footprint of gliders is further reduced by the
savings created by recycling materials. Gliders are 20% more fuel efficient than OEM vehicles.
See id. Moreover, gliders reuse engines and other components, instead of casting new parts.
Glider assemblers reuse approximately 4,000 pounds of cast steel in the remanufacturing
process, including 3,000 pounds for the engine assembly alone. Id. Reusing these components
avoids the environmental impact of casting steel, including the significant associated NOx
emissions. See, e.g., National Emission Standards for Hazardous Air Pollutants: Integrated Iron
and Steel Manufacturing, 68 Fed. Reg. 27,646 (May 20, 2003); Envtl. Prot. Agency, Alternative
Control Techniques Document - NOx Emissions From Iron and Steel Mills, EPA-453/R-94-065
(Sept. 1994); see also Exhibit 1, at 2. Given their better fuel efficiency and reuse of cast steel,
gliders have a lower carbon footprint than OEM vehicles, a fact not considered in the
development of the Phase 2 Rule.
In light of the new information developed by Tennessee Tech and the unsupported
assumptions that form the basis for the Phase 2 Rule as it applies to gliders, EPA should
reconsider the rule.

3.

Reconsideration Is Warranted under Executive Order 13783

The March 28, 2017 Executive Order, "Presidential Executive Order on Promoting
Energy Independence and Economic Growth," further highlights why EPA should reconsider the
Phase 2 Rule as it applies to gliders. Exec. Order No. 13,783 (Mar. 28, 2017). The Executive
Order rescinds (among other things) the June 2013 report from the Executive Office of the
President, titled "The President's Climate Action Plan," and instructs EPA and all other federal
agencies to "identify existing agency actions related to or arising from" the now-rescinded plan
and to "suspend, revise, or rescind, or publish for notice and comment proposed rules
suspending, revising, or rescinding any such actions, as appropriate and consistent with law and
with the policies set forth in section 1 ofth[e] order." Id. §§ 3(b), (d). The Phase 2 Rule is a
direct product of the Climate Action Plan. 81 Fed. Reg. at 73,480. And reconsideration of the
application of the Phase 2 Rule to gliders is consistent with the Executive Order's stated purpose
of avoiding environmental regulation that "constrain[ s] economic growth" and "prevent[ s] job
creation" and ensuring that "environmental regulations comply with the law, are of greater
benefit than cost, and are developed through transparent processes that employ the best available
peer-reviewed science and economics." Exec. Order No. 13,783 §§ l(a), (e). Because the Phase
2 Rule is related to the rescinded Climate Action Plan, and because the portion of the Rule that
applies to gliders conflicts with the policies set forth in Section 1 of the Order, EPA should
reconsider the rule. Based on that reconsideration, EPA should "suspend, revise, or rescind" the
Rule as applied to gliders, including, as necessary, by promulgating new regulations. See id.
§ 3( d).
6
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Conclusion
For the foregoing reasons, Petitioners respectfully request EPA to reconsider application
of the Phase 2 Rule to gliders. Given the impending January 1, 2018 compliance date, which
will effectively eliminate the industry, Petitioners request that EPA complete this reconsideration
as soon as possible.

Respectfully,

~~

'FitzgraldGlid7ricit ' LC

Tommy C. Fitzgerald, President

Harrison Truck Centers, [nc.
Dustin Petersen, Shareholder

r=•

Indiana Phoenix, Inc.
Dane Keener, General Manager
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Office of the President
TENNESSEE TECH

June 15, 2017

The Honorable Diane Black
1131 Longworth HOB
Washington, DC 205 15
Reference: Tennessee Tech University- Summary of Heavy Duty Truck Study and Evaluation of the
Phase II Heavy Duty Truck Rule
Congressman Black:
From September 2016 - November 2016, the Tennessee Technological University Department of Civil
and Environmental Engineering ("Tennessee Tech") conducted the first phase of its research on the
environmental and economic impact of the Greenhouse Gas Emissions and Fuel Efficiency Standards
for Medium- and Heavy-Duty Engines and Vehicles - Phase 2 rule ("Phase 2 Rule") published
October 25, 2016. The key areas of research were to (1) Compare Glider Kit compliance with the
Phase 2 Rule; (2) Perform high level environmental footprint and economic study of OEM
manufacturing vs. assembly ofremanufactured components (Glider Kits); and (3) Evaluate industry
optimization plans to address future environmental regulations including but not limited to production
vehicles, component assembly, and facility compliance.
To carry out the environmental footprint component of the research, Tennessee Tech tested thirteen
heavy-duty trucks on a common chassis dynamometer at a common site; eight trucks were
remanufactured engines and five were OEM "certified" engines, all with low mileage (NOTE: These
Base Line Setting Phase I results were completed by testing only one Glider Kit manufacturer's
product and one OEM's product). Each vehicle was evaluated for fuel efficiency, carbon monoxide
(CO), particulate matter (PM) emissions and nitrogen oxide (NOx). The results of the emissions test
were compared with the 2010 EPA emissions standards for HDVs. Our research showed that
optimized and remanufactured 2002-2007 engines and OEM "certified" engines performed equally as
well and in some instances out-performed the OEM engines. (see also Appendix A for more detai led
test results).

Summary Chart of Phase 1 Test Results
Emission
Standard

Result

co

All vehicles met the standard

PM

All vehicles met the standard

NOx

None of the vehicles met the standard
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Congressman Black
June 15, 2017

While none of the vehicles met the NOx standard, a glider remanufactured engine achieved the best
result of any engine tested (see Appendix A). Further, our research showed that remanufactured and
OEM engines experience parallel decline in emissions efficiency with increased mileage. Contrary to
the assertion in the Phase 2 Rule, it is our estimate that the glider kit HDVs would emit less than 12%
of the total NOx and PM emissions, not 50%, for all Class 8 HOV s. Should the Phase 2 glider cap be
fully implemented on January 1, 2018, there is little doubt that consumers utilizing glider vehicles, due
to economic considerations, will delay purchasing new equipment and consequently, slow the
reduction of engine emissions nationwide. In this regard, the Phase 2 rule is counter-productive to its
stated intent.
In addition to equal or lower emissions, glider kits have a smaller carbon footprint than OEM vehicles
due to fuel efficiency and recycling of materials. Comparisons between 2016 glider kit vehicles and
new EPA compliant vehicles for fuel efficiency reflect that glider kits are 20% more efficient on fuel
consumption. Glider vehicles also reuse engines and other components in the remanufacturing
process, resulting in the reuse of approximately 4,000 pounds of cast steel. The engine assembly alone
accounts for approximately 3,000 pounds of recycled cast steel. Thus, the well-documented
environmental impact of casting steel, including the significant NOx emissions, is avoided by reusing
cast steel components in glider vehicles. Consequently, given the superior fuel efficiency and the
reuse of cast steel, glider vehicles have a lower carbon footprint than OEMs. None of these facts were
considered in the development of the Phase 2 rule.
From an economic standpoint, Tennessee Tech examined the impact of the Phase 2 Rule sales cap of
300 units for glider kits would have on the State of Tennessee. The 300 unit sales cap represents 9%
of Fitzgerald's current sales. It is estimated that a 91 % reduction in output by Fitzgerald would result
in a direct loss of approximately 94 7 jobs and a loss of approximately $512 million of economic output
in the State of Tennessee alone. This impact takes into account the direct and indirect economic
impact, including expenditures on labor, operations and maintenance as well as changes in the supply
chain throughout the state. Additionally, on a broader scale, the economic impact of the Phase 2 Rule
could easily exceed $1 billion nationwide due to thousands of permanent job losses and supply chain
interruption and reduction. The Phase 2 Rule failed to sufficiently evaluate and consider these
impacts.
Finally, this phase of the research shows that trucking companies that utilize glider kit HDVs in their
fleets are vigilant in maintenance and elect to optimize their fleets to maximum efficiency throughout
the life span of the vehicle. Further, glider kit assemblers facilitate research and development for
OEM's by conducting innovative research for fuel additives, emission devices, tire and wheel
combinations in small production runs and are currently testing components, light weight drive
systems, alternative fuel mixtures, autonomous drive systems, light weight body materials, and
intelligent transportation systems. As a general statement, our observation is glider assemblers are in
tune with industry needs and cutting edge innovation.

2
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Congressman Black
June 15, 2017

Tennessee Tech will continue to evaluate HDV engines during Phase II of the research in 2017. Such
effort will be conducted in conjunction with the Oak Ridge National Lab - Fuel Engines & Emissions
Research Center. The goals of the next phase include development of engineering and manufacturing
solutions that exceed EPA emission standards, a focused research, development, and testing plan for
NOx emissions, and to continue testing to demonstrate continuous improvement of emissions from
remanufactured heavy-duty engines.

f~~
Philip B. Oldham
President

w

Thomas Brewer
Associate Vice President
Center for Intelligent Mobility
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APPENDIX A: Testing Results from Tennessee Tech Phase 1 Heavy Duty
Vehicle Study
CO (g/HP * hr)

PM

Engine

Type

Detroit Diesel
DD15
Caterpillar
CT13
Detroit Diesel
Series 60
Detroit Diesel
Series 60
Detroit Diesel
Series 60
Detroit Diesel
Series 60
Detroit Diesel
Series 60
Detroit Diesel
Series 60
Detroit Diesel
DD15
Detroit Diesel
DD15
Detroit Diesel
DD15
Detroit Diesel
DD15
Detroit Diesel
DD15

ReMan

0.290

BTD

ReMan

0.212

BTD

ReMan

1.553

BTD

ReMan

1.959

BTD

ReMan

0.015

BTD

ReMan

0.317

BTD

ReMan

0.483

BTD

ReMan

0.467

BTD

OEM

0.491

BTD

OEM

1.169

BTD

OEM

0.556

BTD

OEM

0.098

BTD

OEM

1.558

BTD

(2010 standard= 15.5)

·-··-

·-

··~··

...•

*BTD=below threshold detection point
** NOx (g/HP * HP) (2010 standard= 0.2); All tested engines were higher than the standard and ranged from a low of0.44
to a high of 6.45. The lowest tested NOx was a Fitzgerald Reman Detroit Diesel DD 15 using proprietary Fitzgerald
engine design and set up. That same engine also tested at the 0.290 Co rate.
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Package Details:
•

•

Washington Express trac
king number: 2589830
Cheryl Woodward
Environmental Protection
Agency
1200 Pennsylvania Avenue
, N.W.
North Building
Washington, DC 20004

us

A72

•
•
•
•
•
•
•

Client/Matter/Sender: 221
4062/00120/02092
Ready Time: 03:15 PM
Service: Regular
Packaging: Env-Package
-Book
Pieces: 1
Weight: unspecified
Instructions: Please wait at
security till 4:30pm and Ch
eryl Woodward will me et
exactly 4:30pm to except
you there at
the envelope.
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XI.
Excerpt of Calendar of then-EPA Administrator Scott Pruitt (May 8, 2017)
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Time 12:00 PM - 1:00 PM
subject Lunch with Sam Wade (CEO, National Rural Water Association)

Location (b) (6)
Show Time A;s Busy
Attendees

Name <E-mail>

Attend ance

(bX6) Pruitt Cal Acct •(b)(6) Pruitt Cal Acct

Organizer

Greenwalt, Sarah <greenwalt.sarah@epa.gov>

Required

Saturday, May 6, 2017
Time 9:45 AM -10:15 AM

Subject

mm.D

Show Time As Busy
Monday, May 8, 2017
Time 7:00 AM - 7:25 AM
Subject Cheryl to Open Administrator's Office for Cleaning
Recurrence Occurs every Monday, Tuesday, Wednesday, Thursday, and Friday
effective 4/3/2017 until 5/31/2017 from 7:00 AM to 7:25 AM
Show Time As Busy

_ ,s

Time (b) (6). (b) (7)

Show Time As Busy

..

--

•-m-

""tm-1-m""•-

Show Time As Busy

...

I.,@

"'@.,.I""'U""I~:,,,Jl,•m""", •21I

-

Time 12:45 PM - 1:45 PM

Subject Lunch with Sen. M urkowski
Location (b) (7)(C), (b) (6)

-

Show Tlme As Busy

(b) (7)(C), (b) (6)

Attendees Name <E-mail>

..

Time

Attendance

(b)(6) Pruitt Cal Acct •(b)(6) Pruitt Cal Acct

Organizer

Lyons, Troy <lyons.troy@epa.goV>

Required

Jackson, Ryan <jackson.ryan@epa.goV>

Required

(b)(5) OPP

Subject
location
Show Time As

330

PVERSIGHT
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2:00 PM - 2:30 PM
Briefing re: M eeting with Tommy Fitzgerald
Administrator's Office
Busy
Handling: Ryan Jackson

Attendees

.,

Name <E-mail>

Attend ance

(b)(6) Prurtt Cal Acct •(b)(6) Pruitt Cal Acct

Organizer

Bro;,.,n, Byron <brown.byron@epa.gov>

Required

Tim e 2: 15 PM - 2:45 PM

Subject Meeting with Tommy Fitigerald
Location Adminsitrator's office
Show Tim e As Busy
Topic: GHG phase 2 sale and assembly of Gilder Kits; goes into effect
in Jan of next year and will put out hundreds of jobs
Attendees: Tommy C. Fitzgerald, Tommy A. Fitzgerald (Jr.}, Joe DePew
, Don Shandy
POC (b)(6) Tommy C Fitzgerald email
<mailto (b)(6) Tommy C Fitzgerald email

Attendees

Name <E-mail>

Attendance

(b)(6) Pruitt Cal Acct •(b)(6) Pruitt Cal Acct

Organizer

Jackson, Ryan <jackson.ryan@epa.gov>

Required

Brown, Byron <brown.byron@epa.gov>

Required

Eric Vance (Vance.Eric@epa.gov} <Vance.Eric@epa.gov> Required

•

Time 2:45 PM - 3:00 PM
Subject Depart Office for White House
Show Time As Busy

..

Time

(b)(5) OPP

Subject

334

PVERSIGHT
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XII.
Declarations
1. Dorothy Brandt, Environmental Defense Fund member
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'(&/$5$7,212)'2527+<%5$1'7

,'RURWK\%UDQGWXQGHUSHQDOWLHVRISHUMXU\GHFODUHDVIROORZV
 ,DPDPHPEHURI(QYLURQPHQWDO'HIHQVH)XQG ³(')´ DQGKDYHEHHQD
PHPEHUVLQFH,DPDOVRDPHPEHURI0RPV&OHDQ$LU)RUFHDVSHFLDO
SURMHFWRI(')WKDWZRUNVWRXQLWHPRPVDQGGDGVWRSURWHFWRXUFKLOGUHQ¶VKHDOWK
IURPWKHKDUPIXOHIIHFWVRIDLUSROOXWLRQ,KDYHEHHQDPHPEHURI0RPV&OHDQ
$LU)RUFHVLQFH
 ,DP\HDUVROG,FXUUHQWO\UHVLGHZLWKP\\HDUROGKXVEDQGDQG
\HDUROGGDXJKWHULQ:HVW6HDWWOH:DVKLQJWRQ)RUPDQ\GHFDGHVP\IDPLO\KDV
OLYHGDORQJ3XJHW6RXQGLQFOXGLQJDERXW\HDUVQHDUWKH3RUWRI7DFRPDDQG
DOPRVWWZHQW\\HDUVLQ6HDWWOH
 ,SUHYLRXVO\ZRUNHGDVDWHDFKHUIRUWZHQW\ILYH\HDUVDQGDVDVFKRRO
SULQFLSDOIRUWKUHH$IWHUUHWLULQJ,ZHQWEDFNWRJUDGXDWHVFKRROWRHDUQDGHJUHH
LQWKHRORJ\)RURYHUHLJKW\HDUV,KDYHZRUNHGDVDOD\PLQLVWHU)RUH[DPSOH,
VHUYHGDVDSDVWRUDOFRXQVHORUWRZRPHQDW)RUW/HZLVGXULQJWKHVHFRQG,UDT:DU
 ,KDYHORQJEHHQFRQFHUQHGDERXWFKLOGUHQ¶VKHDOWKDQGKRZLWLVDIIHFWHGE\
SROOXWLRQERWKGXHWRP\ZRUNDVDQHGXFDWRUDQGWKHH[SHULHQFHVRIP\RZQ
IDPLO\0\ROGHVWGDXJKWHUZDVGLDJQRVHGZLWKDVWKPDDVDWHHQDJHUDQG
FRQWLQXHVWRVXIIHUIURPWKLVFRQGLWLRQWRWKLVGD\
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 ,MRLQHG(')DQG0RPV&OHDQ$LU)RUFHGXHWRP\FRQFHUQVDERXWSROOXWLRQ
DQGLWVHIIHFWVRQP\IDPLO\¶VKHDOWKDQGP\RZQKHDOWK,XQGHUVWDQGIURPP\
LQYROYHPHQWZLWK(')DQG0RPV&OHDQ$LU)RUFHWKDWWKH(QYLURQPHQWDO
3URWHFWLRQ$JHQF\ ³(3$´ KDVUHFHQWO\PDGHDGHFLVLRQVWDWLQJWKDWLWZLOOQRW
HQIRUFHWKHFXUUHQWUHJXODWLRQVHVWDEOLVKLQJDSHU\HDUSURGXFWLRQOLPLWIRU
SROOXWLRQVWDQGDUGH[HPSW³JOLGHU´WUXFNVDSSOLFDEOHWRDOOSURGXFWLRQRIJOLGHU
YHKLFOHVWKURXJK,DPDOVRDZDUHWKDWXQFRQWUROOHGJOLGHUWUXFNVHPLW
PXOWLSOHWLPHVPRUHVRRWDQGVPRJFDXVLQJSROOXWLRQDVFRPSDUHGWRIUHLJKWWUXFNV
ZLWKPRGHUQSROOXWLRQFRQWUROV(3$¶VDFWLRQZLOODOORZWKHVDOHRIDVLJQLILFDQWO\
KLJKHUQXPEHURIWKHVHKLJKO\SROOXWLQJYHKLFOHV
 $VD0RPV&OHDQ$LU)RUFHYROXQWHHU,KDYHWHVWLILHGWZLFHDWSXEOLF
KHDULQJVWRUDLVHFRQFHUQVDERXWDLUSROOXWLRQLVVXHVLQFOXGLQJWHVWLI\LQJDJDLQVW
IRUPHU(3$$GPLQLVWUDWRU6FRWW3UXLWW¶V1RYHPEHUSURSRVHGUXOHWKDWZRXOG
KDYHUHSHDOHGSROOXWLRQOLPLWVIRU³JOLGHU´IUHLJKWWUXFNVDW(3$¶VKHDULQJRQWKH
VXEMHFW
 ,DPSHUVRQDOO\H[SRVHGWRGLHVHOIUHLJKWWUXFNSROOXWLRQHYHU\GD\0\
IDPLO\¶VKRPHLVORFDWHGOHVVWKDQRQHPLOHIURPDWHUPLQDOWKDWLVSDUWRIWKH3RUW
RI6HDWWOHZKLFKJHWVKHDY\IUHLJKWWUXFNWUDIILFIURPWUXFNVFRPLQJDQGJRLQJWR
SLFNXSJRRGV,DOVRWUDYHOWRGRZQWRZQ6HDWWOHILYHWLPHVDZHHNWRDWWHQG
FKXUFKDWGLIIHUHQWORFDWLRQV3O\PRXWK&RQJUHJDWLRQDO&KXUFKDWWK$YHDQG

2
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6HQHFD6W ZKLFKLVDOPRVWGLUHFWO\DGMDFHQWWR,DPDMRUKLJKZD\DQGKHDY\
IUHLJKWWUDIILFFRUULGRU &KULVW2XU+RSH&DWKROLF&KXUFKDWQG$YHDQG6WHZDUW
6WDQGRWKHUV,WDNHWKHEXVDQGWKHQZDONWKURXJKGRZQWRZQWRJHWWRFKXUFK
%RWKZKLOHRQWKHEXVDQGZKLOHZDONLQJ,DPVXUURXQGLQJE\DORWRIWUDFWRU
WUDLOHUWUDIILFDQGIUHTXHQWO\H[SRVHGWRWKHKDUPIXOSROOXWLRQHPLWWHGIURPWKHVH
YHKLFOHV
 ,QJHQHUDOP\PDLQIRUPRIH[HUFLVHLVYLJRURXVZDONLQJ,ZDONLQP\
QHLJKERUKRRGDVZHOODVLQP\GDLO\URXWLQH²IRUH[DPSOH,FKRRVHWRWDNHWKHEXV
DQGZDONWRFKXUFKDVZHOODVZDONWRWKHJURFHU\VWRUH,IUHTXHQWO\PXVWFKDQJH
P\URXWHVLQRUGHUWRDYRLGPDMRUIUHHZD\VDQGRWKHUODUJHVRXUFHVRIIUHLJKWWUXFN
SROOXWLRQ:KHQ,DPZDONLQJDQGEHLQJH[SRVHGWRIUHLJKWWUXFNWUDIILFSROOXWLRQ
,FDQIHHOP\H\HVZDWHULQJ,NQRZWKDWLQGLYLGXDOVZKRIUHTXHQWO\H[HUFLVH
RXWGRRUVIDFHLQFUHDVHGKHDOWKULVNVIURPWKHKDUPVDVVRFLDWHGZLWKDLUSROOXWLRQ
H[SRVXUHHVSHFLDOO\RQKLJKSROOXWLRQGD\V
 ,DOVRUHJXODUO\GULYHRQPDMRUIUHHZD\VLQFOXGLQJ,ZKLFKKDYHDORWRI
WUDFWRUWUDLOHUWUDIILF,QSDUWLFXODULQUHFHQWPRQWKV,KDYHEHHQWUDYHOLQJE\FDU
RQ,RQFHDPRQWKIURP6HDWWOHWRYLVLWIDPLO\LQ3RUWODQG2UHJRQ:KHQLQD
FDU,QRWLFHZKHQVXUURXQGLQJIUHLJKWWUXFNSROOXWLRQLVSDUWLFXODUO\EDGDQGWU\WR
FORVHWKHYHQWVWRUHGXFHP\DQGP\IDPLO\¶VH[SRVXUHWRLW
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$ERXWWHQ\HDUVDJR,GHYHORSHGDKHDUWFRQGLWLRQ²DUUK\WKPLD²WKDW
SUHGLVSRVHVLQGLYLGXDOVWRVWURNHKHDUWGLVHDVHDQGFDUGLDFDUUHVW,QRZWDNH
PHGLFDWLRQIRUWKLVFRQGLWLRQ
)URPP\ZRUNZLWK0RPV&OHDQ$LU)RUFH,DPDZDUHWKDWSHRSOHOLNHPH
ZLWKSUHH[LVWLQJFDUGLRSXOPRQDU\LVVXHVDUHDWKLJKHUULVNIRUKHDOWKLPSDFWVIURP
DLUSROOXWLRQDQGWKDWDLUSROOXWLRQFDQH[DFHUEDWHKHDUWFRQGLWLRQV,DPDOVR
DZDUHWKDWDLUSROOXWLRQOHYHOVDUHKHLJKWHQHGQHDUURDGZD\VGXHLQSDUWWRKHDY\
GXW\IUHLJKWWUXFNVZKLFKPDNHVPHSDUWLFXODUO\FRQFHUQHGDERXWP\KHDOWKDQG
H[SRVXUHWRWKLVSROOXWLRQGXHWRWKHIDFWWKDWP\GDLO\URXWLQHIUHTXHQWO\EULQJVPH
LQWRFORVHSUR[LPLW\ZLWKKHDY\IUHLJKWWUXFNSROOXWLRQ
,DPDOVRFRQFHUQHGDERXWWKHKHDOWKRIP\KXVEDQGZKRLVDOVRH[SRVHGWRD
ODUJHDPRXQWRIGLHVHOIUHLJKWWUXFNWUDIILFIURPWKHORFDWLRQRIRXUKRPHDVZHOODV
KLVWUDYHOWRGRZQWRZQ6HDWWOHILYHGD\VDZHHNIRUZRUN DOVRE\EXVDQG
ZDONLQJ 
6LPLODUO\,ZRUU\DERXWRXUGDXJKWHU¶VKHDOWKDQGH[SRVXUHWRDLUSROOXWDQWV
6KHDOVROLYHVLQRXUKRPHDQGWUDYHOVLQWRGRZQWRZQ6HDWWOHDVPDQ\DVVHYHQ
GD\VDZHHN6KHUHFHQWO\ILQLVKHGFKHPRWKHUDS\WUHDWPHQWIRUEUHDVWFDQFHU,
DPGHHSO\FRQFHUQHGDERXWKHUKHDOWKDQGUHGXFLQJDQ\H[SRVXUHVKHPD\IDFHWR
GLHVHOSROOXWLRQ,XQGHUVWDQGIURPP\ZRUNZLWK0RPV&OHDQ$LU)RUFHWKDW
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GLHVHOH[KDXVWFDQOHDGWRKHDOWKSUREOHPVLQFOXGLQJFDQFHUDQGFDQPRVWOLNHO\
LQFUHDVHWKHULVNRIOXQJFDQFHUDQGSRVVLEO\RWKHUFDQFHUV
,DPVWURQJO\RSSRVHGWR(3$¶VUHFHQWDFWLRQ%HFDXVHRIWKHORFDWLRQRI
RXUKRPHDQGGDLO\DFWLYLWLHVP\IDPLO\DQG,DUHYHU\IUHTXHQWO\LQFORVH
SUR[LPLW\WRURDGVZLWKKLJKTXDQWLWLHVRIIUHLJKWWUXFNWUDIILF:HDUHDOUHDG\
H[SRVHGWRVLJQLILFDQWDPRXQWVRIGLHVHOIUHLJKWWUXFNSROOXWLRQLQRXUHYHU\GD\
OLIHDQGWKLVDFWLRQ²E\LQFUHDVLQJWKHQXPEHURIXQFRQWUROOHG³JOLGHU´IUHLJKW
WUXFNVRQWKHURDGHPLWWLQJGLVSURSRUWLRQDWHO\KLJKOHYHOVRIGLHVHOSROOXWLRQ²ZLOO
IXUWKHULQFUHDVHRXUDOUHDG\KLJKOHYHOVRIGLHVHOSROOXWLRQH[SRVXUH,DP
FRQFHUQHGWKDWWKLVDFWLRQZLOOKDUPP\KHDOWKDQGWKDWRIP\IDPLO\E\LQFUHDVLQJ
RXUH[SRVXUHWRDLUSROOXWLRQDQGH[DFHUEDWLQJRXUH[LVWLQJKHDOWKFRQGLWLRQV,DP
DOVRFRQFHUQHGLWZLOOLPSDFWRXUGDLO\OLIHE\IRUFLQJXVWRWDNHPRUHPHDVXUHVDQG
FKDQJHRXUDFWLYLWLHVDQGGDLO\SDWWHUQVLQRUGHUWRDYRLGWKHJUHDWHUOHYHOVRIDLU
SROOXWLRQ
,GHFODUHWKDWWKHIRUHJRLQJLVWUXHDQGFRUUHFW


([HFXWHGRQ-XO\













BBBBBBBBBBBBBBBBBBBBBBB
'RURWK\%UDQGW
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XII.
Declarations
2. Elizabeth Brandt, Environmental Defense Fund member
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'(&/$5$7,212)(/,=$%(7+%5$1'7

,(OL]DEHWK%UDQGWXQGHUSHQDOWLHVRISHUMXU\GHFODUHDVIROORZV
 ,DPDPHPEHURI(QYLURQPHQWDO'HIHQVH)XQG (') DQGKDYHEHHQD
PHPEHUVLQFH,DPDOVRDPHPEHURIDQGFRQVXOWDQWIRU0RPV&OHDQ$LU
)RUFHDVSHFLDOSURMHFWRI(')WKDWZRUNVWRXQLWHPRPVDQGGDGVWRSURWHFWRXU
FKLOGUHQ¶VKHDOWKIURPWKHKDUPIXOHIIHFWVRIDLUSROOXWLRQ,KDYHEHHQDPHPEHURI
0RPV&OHDQ$LU)RUFHVLQFHDQGKDYHZRUNHGIRUWKHPDVDILHOGFRQVXOWDQW
VLQFH
 ,FXUUHQWO\UHVLGHLQ&KHY\&KDVHLQ0RQWJRPHU\&RXQW\0DU\ODQGZLWK
P\KXVEDQGDQGP\WZRGDXJKWHUVZKRDUHDJHGWZRDQGILYH:HKDYHOLYHGLQ
RXUFXUUHQWORFDWLRQIRUWKHSDVWWZR\HDUVVLQFH$XJXVW
 3UHYLRXVO\ZHOLYHGLQ:HVW6HDWWOHDQHLJKERUKRRGDGMDFHQWWRWKH3RUWRI
6HDWWOH0\RIILFHDWWKDWWLPHZDVLQWKH'HOULGJHQHLJKERUKRRGRI6HDWWOHZKLFK
LVKLJKO\LPSDFWHGE\SROOXWLRQUHODWHGWRWKH3RUWRI6HDWWOH
 ,MRLQHG(')DQG0RPV&OHDQ$LU)RUFHEHFDXVH,DPGHHSO\FRQFHUQHG
DERXWDVVXULQJFOHDQDLUIRUP\FKLOGUHQPHPEHUVRIP\IDPLO\DQGRWKHUV,
SUHYLRXVO\ZRUNHGIRUVHYHQ\HDUVDVDFKLOGZHOIDUHVRFLDOZRUNHUEHIRUHPRYLQJ
WR0DU\ODQG0\FRQFHUQDERXWWKHLPSDFWVRIDLUSROOXWLRQRQNLGVZDVKHLJKWHQHG
DIWHUWKHELUWKRIP\FKLOGUHQDQG,VWDUWHGYROXQWHHULQJDQGQRZZRUNLQJIRU
0RPV&OHDQ$LU)RUFHWRKHOSSURWHFWDJDLQVWDLUSROOXWLRQ
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 $VSDUWRIP\ZRUNIRU0RPV&OHDQ$LU)RUFH,UHDGDQGIDPLOLDUL]HP\VHOI
ZLWKOLWHUDWXUHRQGLIIHUHQWNLQGVRIDLUSROOXWLRQDQGWKHLUKHDOWKLPSDFWV3ULRUWR
P\ZRUNLQFKLOGZHOIDUH,ZRUNHGRQSXEOLFKHDOWKSURMHFWVLQ2UHJRQDQG
$ODVNDDQGHDUQHGDPDVWHU¶VGHJUHHLQVRFLDOZRUN0\HGXFDWLRQDQGZRUN
H[SHULHQFHKHOSPHXQGHUVWDQGWKHIUDPHZRUNRISXEOLFKHDOWKDQGKDVSURYLGHG
PHZLWKDJUHDWGHDORIFRQWDFWZLWKSHRSOHZKROLYHLQDUHDVZLWKHQYLURQPHQWDO
SUREOHPVDQGSHRSOHZKRDUHH[SHULHQFLQJLOOQHVVDQGGLVDELOLW\
 'XHWRP\ZRUNDQGUHSRUWVWKDW,DPIDPLOLDUZLWK,XQGHUVWDQGWKDW(3$
UHFHQWO\PDGHDGHFLVLRQVWDWLQJWKDWLWZLOOQRWHQIRUFHDJDLQVWDQ\PDQXIDFWXUHURU
VXSSOLHUWKHFXUUHQWUHJXODWLRQVHVWDEOLVKLQJDSHU\HDUSURGXFWLRQOLPLWIRU
SROOXWLRQVWDQGDUGH[HPSW³JOLGHU´WUXFNV,IXUWKHUXQGHUVWDQGWKDWWKLVGHFLVLRQ
DSSOLHVWRDOOSURGXFWLRQRIQRQFRPSOLDQWJOLGHUYHKLFOHVWKURXJK,DPDOVR
DZDUHWKDWXQFRQWUROOHGJOLGHUWUXFNVHPLWPDQ\WLPHVPRUHVRRWDQGVPRJFDXVLQJ
SROOXWLRQDVFRPSDUHGWRIUHLJKWWUXFNVZLWKPRGHUQSROOXWLRQFRQWUROVDQGWKLV
DFWLRQZLOODOORZWKHVDOHRIDPXFKKLJKHUQXPEHURIWKHVHKLJKO\SROOXWLQJ
YHKLFOHV
 ,DPGHHSO\FRQFHUQHGWKDW(3$¶VDFWLRQZLOOZRUVHQWKHOHYHOVRISROOXWLRQ
WKDWP\IDPLO\DQG,H[SHULHQFH
 7KURXJKP\ZRUNDQGP\OLIHH[SHULHQFH,DPDZDUHWKDWGLHVHOSROOXWLRQ
KDVDYDULHW\RIKDUPIXOKHDOWKLPSDFWVERWKGLUHFWO\DQGLQGLUHFWO\EHFDXVHVRPH
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RILWVFRPSRQHQWVFRQWULEXWHWRVRRWDQGVPRJ JURXQGOHYHOR]RQH SROOXWLRQ,
NQRZWKDWH[SRVXUHWRR]RQH²ZKLFKFDQEHIRUPHGLQSDUWWKURXJKSUHFXUVRUVOLNH
12[IRXQGLQGLHVHOSROOXWLRQ²PD\LQGXFHDVWKPDGHYHORSPHQWLQFKLOGUHQ
LQFUHDVHVXVFHSWLELOLW\WRUHVSLUDWRU\LQIHFWLRQVDQGDOVRLPSDLUFKLOGUHQ¶VOXQJ
JURZWK,QDGGLWLRQH[SRVXUHWRSDUWLFXODWHPDWWHUSROOXWLRQ DOVRNQRZQDVVRRW 
FDQLQWHUIHUHZLWKWKHJURZWKDQGZRUNRIWKHOXQJVDQGLQFUHDVHVWKHULVNRIKHDUW
GLVHDVHOXQJFDQFHUDQGDVWKPDDWWDFNV
 7KURXJKP\ZRUNDQGWKHSXEOLVKHGUHSRUWV,UHDGLQWKHFRXUVHRIP\ZRUN
ZLWK0RPV&OHDQ$LU)RUFH,DPDZDUHWKDWDUHDVLQDQGDURXQGP\FRPPXQLW\
VRPHWLPHVH[FHHGWKHIHGHUDODLUTXDOLW\VWDQGDUGIRUR]RQHSROOXWLRQ6SHFLILFDOO\
P\KRPHDQGVXUURXQGLQJDUHDZDVGHVLJQDWHGDVDQKRXU2]RQHQRQDWWDLQPHQW
DUHDRQ-XO\ )HG5HJ  XQGHU2]RQHVWDQGDUGV ,DP
DOVRDZDUHWKDWSDUWLFXODWHDQGRWKHUDLUSROOXWLRQOHYHOVPD\EHKHLJKWHQHGQHDU
URDGZD\VDQGWKDWFKLOGUHQDUHDPRQJWKRVHDWKLJKHUULVNIRUKHDOWKLPSDFWVIURP
DLUSROOXWLRQQHDUURDGZD\V
,KDYHFRQFHUQVIRUP\RZQKHDOWKDQGWKDWRIP\IDPLO\GXHWRH[SRVXUHWR
SRRUDLUTXDOLW\FDXVHGLQSDUWE\SROOXWLRQIURPGLHVHOIUHLJKWWUXFNV,WDNHVWHSV
WRWU\WRUHGXFHP\RZQDQGP\IDPLO\¶VH[SRVXUHWRDLUSROOXWLRQ
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0\IDPLO\PRYHGWR0RQWJRPHU\&RXQW\IURPD6HDWWOHQHLJKERUKRRGZLWK
VLJQLILFDQWOHYHOVRIGLHVHOIUHLJKWWUXFNDQGRWKHUIRUPVRISROOXWLRQ:KHQ
PRYLQJZHZHUHORRNLQJIRUDKRPHZLWKOHVVH[SRVXUHWRDLUSROOXWLRQ
(YHQLQ0RQWJRPHU\&RXQW\P\IDPLO\DQG,DUHVWLOOUHJXODUO\H[SRVHGWR
IUHLJKWWUXFNSROOXWLRQLQRXUGDLO\OLYHV2XUKRPHLVORFDWHGDSSUR[LPDWHO\
IHHW PHWHUV IURP0DU\ODQG5RXWH ³(DVW:HVW+LJKZD\´ DPDMRU
WKRURXJKIDUHZLWKVLJQLILFDQWIUHLJKWWUXFNWUDIILFDQGLVFORVHWR/\WWRQVYLOOH
5RDGZKLFKIUHLJKWWUXFNVXVHWRFRQQHFWIURPWKHKLJKZD\WRDQLQGXVWULDODUHD
QHDUE\
,RIWHQZDONLQP\QHLJKERUKRRGIRUH[HUFLVHDQGWRUXQHUUDQGV0\
FRQFHUQDERXWWKHLPSDFWRIIUHLJKWWUXFNSROOXWLRQRQP\KHDOWKIUHTXHQWO\FDXVHV
PHWRFKDQJHP\SDWKWRDYRLGDUHDVZLWKPDQ\IUHLJKWWUXFNVSDUWLFXODUO\LQWKH
VXPPHUZKHQR]RQHSROOXWLRQSUREOHPVDUHH[DFHUEDWHGE\KLJKWHPSHUDWXUHV
,WDNHP\GDXJKWHUVWRWKHQHDUE\6LOYHU6SULQJ<0&$ORFDWHGDW
+DVWLQJV'UDVIUHTXHQWO\DVIRXUWLPHVSHUZHHNLQWKHVXPPHUDQGWZLFHDZHHN
WKHUHVWRIWKH\HDU0\GDXJKWHUVHQMR\VZLPPLQJLQWKHRXWGRRUSRROWKHUH
ZKLFKLVORFDWHGOHVVWKDQIHHW PHWHUV IURPWKH%HOWZD\,QWHUVWDWHD
PDMRUWKRURXJKIDUHIRUKHDY\GXW\IUHLJKWWUXFNV0\GDXJKWHUVJRWRSUHVFKRRODW
WKH&KHY\&KDVH8QLWHG0HWKRGLVW&KXUFKRQ&RQQHFWLFXW$YHQXHDEXV\URDG
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WKDWDOVRKDVIUHLJKWWUXFNWUDIILF7KLVURDGLVIRUPDOO\NQRZQDV0DU\ODQG5RXWH

7KHSROOXWLRQIURPIUHLJKWWUXFNVFDXVHVP\IDPLO\DQGPHWRH[SHULHQFH
UHVSLUDWRU\V\PSWRPV0\GDXJKWHUVDQG,VWDUWWRFRXJKZKHQZHZDONDORQJVLGH
URDGVZLWKIUHLJKWWUXFNWUDIILF
,QRWLFHZKHQWKH0DU\ODQG'HSDUWPHQWRIWKH(QYLURQPHQWLVVXHV³FRGH
RUDQJH´RU³FRGHUHG´ZDUQLQJVRQGD\VZKHQR]RQHOHYHOVDUHH[SHFWHGWREH
XQKHDOWKIXOO\KLJK2QGD\VZKHQR]RQHOHYHOVDUHKLJK,QRWLFHWKDWP\GDXJKWHUV
JHWVKRUWRIEUHDWKSDUWLFXODUO\LQWKHVXPPHU2QKLJKR]RQHGD\V,WU\WRNHHS
P\GDXJKWHUVLQGRRUVDQGUHVWULFWWKHLURXWGRRUDFWLYLWLHVLQRUGHUWRUHGXFHWKHLU
H[SRVXUHWRR]RQHSROOXWLRQ
$OWKRXJKP\GDXJKWHUVFXUUHQWO\GRQRWKDYHDVWKPD,NQRZWKDWLWLVQRW
XQFRPPRQIRUFKLOGUHQWRGHYHORSFKLOGKRRGDVWKPD,ZRUU\DERXWWKHOHYHOVRI
SROOXWLRQP\GDXJKWHUVDUHH[SRVHGWRDQGZLOOEHH[SRVHGWRLQWKHIXWXUHDVWKH\
FRQWLQXHWRXVHWKHSRRODWWKH<0&$DQGHQJDJHLQRWKHURXWGRRUDFWLYLWLHVDWWKH
<0&$WKHLUSUHVFKRRODQGHOVHZKHUHLQRXUFRPPXQLW\,DPFRQFHUQHGWKDW,
ZLOOHLWKHUQHHGWRUHGXFHWKHLURXWGRRUDFWLYLWLHVRUULVNWKDWWKHGHYHORSPHQWRI
WKHLU\RXQJOXQJVZLOOEHKDUPHGE\DLUSROOXWLRQH[SRVXUH
%HFDXVHRI(3$¶VDFWLRQPRUH³JOLGHU´WUXFNVZLOOEHRQWKHURDGVNLUWLQJ
PRGHUQSROOXWLRQOLPLWVDQGP\IDPLO\DQG,ZLOOIDFHKLJKHUOHYHOVRISDUWLFOHDQG

A87

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 93 of 321

ozone pollution. This action will negatively impact my family by increasing the
frequency of poor air quality, and thereby increasing the frequency that my family
and I will have to curtail and modify our daily lives and activities. The increased
air pollution from this action will also negatively impact my fumily by incrca.~ng

risks to our health, in particular, the likelihood that my daughters may develop lung
conditions like asthma EPA 's action harms my family's well-being.
I declare that the foregoing is true and correct.

Executed on:

1J '.j I; ·2018

c._~
Elizabe~J
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XII.
Declarations
3. Janet DietzKamei, Center for Biological Diversity member
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,-DQHW'LHW].DPHLVWDWHDQGGHFODUHDVIROORZV





,DPRYHU\HDUVRIDJHDQGFRPSHWHQWWRJLYHWKLVGHFODUDWLRQ,KDYH



SHUVRQDONQRZOHGJHRIWKHIROORZLQJIDFWVDQGLIFDOOHGDVDZLWQHVVFRXOGDQGZRXOG



WHVWLI\FRPSHWHQWO\WRWKHP$VWRWKRVHPDWWHUVZKLFKUHIOHFWDQRSLQLRQWKH\UHIOHFW



P\SHUVRQDORSLQLRQDQGMXGJPHQWRQWKHPDWWHU





,OLYHLQ)UHVQR&DOLIRUQLDDQGKDYHOLYHGWKHUHVLQFH,DPUHWLUHG



IURPDFDUHHUDVD)HGHUDOHPSOR\HHKDYLQJZRUNHGIRUWKH$LU)RUFHWKH86



'HSDUWPHQWRIWKH7UHDVXU\WKH9HWHUDQV¶$GPLQLVWUDWLRQDQGWKH8QLWHG6WDWHV



'HSDUWPHQWRI$JULFXOWXUH)RUHVW6HUYLFHIRU\HDUV





,DPGHHSO\FRQFHUQHGDQGFDUHJUHDWO\DERXWWKHTXDOLW\RIWKHDLULQ



)UHVQRDQGWKHVXUURXQGLQJDUHDV7KHSRRUDLUTXDOLW\LQP\KRPHWRZQP\



FRPPXQLW\DQG&DOLIRUQLD¶VDLUSROOXWHG&HQWUDO9DOOH\PDNHVPHVHYHUHO\LOODQG,



DPNHHQO\LQWHUHVWHGLQGRLQJDOO,FDQWRLPSURYHWKHDLU,PXVWEUHDWKH,KDYHEHHQD



PHPEHURIWKH&HQWHUIRU%LRORJLFDO'LYHUVLW\ WKH³&HQWHU´ VLQFHDQG,UHO\



XSRQWKH&HQWHUWRUHSUHVHQWP\LQWHUHVWVLQSURWHFWLQJRXUDLUTXDOLW\DQGRXU



HQYLURQPHQWWKURXJKWKHJDWKHULQJDQGGLVVHPLQDWLRQRILQIRUPDWLRQDERXWDLU



SROOXWLRQDGYRFDF\WRUHPHGLDWHWKDWSROOXWLRQDQGHQIRUFHPHQWRIRXUHQYLURQPHQWDO



ODZV,DOVRKDYHEHHQDPHPEHURIWKH&HQWUDO9DOOH\$LU4XDOLW\&RDOLWLRQ
³&9$4´ VLQFH-XQHDQGKDYHEHHQDFWLYHZLWK&9$4VLQFH0D\6LQFH




'HFHPEHU,KDYHDOVREHHQDFWLYHZLWKWKH)UHVQR(QYLURQPHQWDO5HSRUWLQJ



1HWZRUN ³)(51´ &9$4DQG)(51DUHRUJDQL]DWLRQVWKDWPRQLWRUDQGUHSRUWRQ



WKHSROOXWLRQLQRXUDLUDQGDGYRFDWHRQEHKDOIRIP\VHOIDQGRWKHUFLWL]HQVWRUHGXFH



WKDWSROOXWLRQ





,XQGHUVWDQGWKDWVHYHUDO\HDUVDJRWKH(QYLURQPHQWDO3URWHFWLRQ$JHQF\



LVVXHGDUXOHPDNLQJWLJKWHQLQJWKHHPLVVLRQVWDQGDUGVIRUKDUPIXOHPLVVLRQVIURPWKH



QDWLRQ¶VIOHHWRIQHZKHDY\GXW\WUXFNVDQGWKDWLQWKLVUXOHPDNLQJ(3$H[HPSWHGD



OLPLWHGQXPEHURIVRFDOOHG³JOLGHUWUXFNV´IURPWKHVHSROOXWLRQOLPLW(3$UHVWULFWHG
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WKHH[HPSWLRQWRWUXFNVSHU\HDUSHUFRPSDQ\IRUDOLPLWHGQXPEHURI\HDUV



*OLGHUWUXFNVXVHUHEXLOWHQJLQHVZLWKLQDQHZO\EXLOWWUXFNERG\DSUDFWLFHRULJLQDOO\



HPSOR\HGRQO\LQWKHIHZLQVWDQFHVZKHQUHFHQWYLQWDJHHQJLQHVZHUHVDOYDJHGIURP



ZUHFNHGWUXFNVDQGUHEXLOWIRUIXUWKHUXVH





,DOVRNQRZWKDWLQUHFHQWGD\V(3$PDGHDGHFLVLRQVWDWLQJWKDWLWZLOO



QRORQJHUHQIRUFHWKHVHSHU\HDUSHUFRPSDQ\OLPLWVDJDLQVWDQ\FRPSDQ\DQG



DQ\RILWVVXSSOLHUVQDWLRQZLGHWKURXJK%HFDXVHJOLGHUWUXFNHQJLQHVGRQRW



FRPSO\ZLWKWKHODWHVWHPLVVLRQFRQWUROVWDQGDUGVDQGDUHVRPHWLPHVGHFDGHVROGWKH\



HPLWHQRUPRXVDPRXQWVRIWKHSROOXWDQWVWKDWFDXVHPHWRVXIIHUVHYHUHKHDOWK



SUREOHPVLQFOXGLQJSDUWLFXODWHPDWWHUDQGR]RQHFDXVLQJSROOXWLRQ7KHVHHPLVVLRQV



FDQEHWLPHVRUPRUHDVPXFKDVWKRVHIURPKHDY\GXW\WUXFNVWKDWFRPSO\ZLWK



FXUUHQWHPLVVLRQOLPLWV,XQGHUVWDQGWKDW(3$¶VGHFLVLRQQRWWRHQIRUFHWKHFXUUHQW



OLPLWVRQWKHVHWUXFNVZLOODOORZWKHVDOHRIWKRXVDQGVPRUHRIWKHVHPDVVLYHO\



SROOXWLQJYHKLFOHV





,DPGHHSO\FRQFHUQHGWKDWWKLVQHZ(3$GHFLVLRQWRSHUPLWWKRXVDQGV



PRUHRIWKHVHJOLGHUWUXFNVWREHEXLOWZLOOZRUVHQWKHOHYHOVRIDLUSROOXWLRQWKDWPDNH



PHLOO0RUHJOLGHUYHKLFOHVRQWKHURDGZLOOPHDQPRUHRIWKDWSROOXWLRQDQG,IHDU



WKDWP\GDLO\OLIHDFWLYLWLHVZLOOEHHYHQPRUHUHVWULFWHGEHFDXVH,FDQQRWKHOSEXW



EUHDWKHWKHSROOXWLRQWKHVHYHKLFOHVFDXVH





6LQFHDERXWRUVRPHVL[\HDUVDIWHUPRYLQJWR)UHVQR,KDYH



VXIIHUHGIURPVHYHUHDVWKPD,KDGDOOHUJLHVEHIRUHPRYLQJWR)UHVQRLQEXW



QHYHUKDGDVWKPD$URXQG,ZDVGLDJQRVHGZLWKDVWKPDDIWHUKDYLQJDVHYHUH



UHDFWLRQWRDQXQNQRZQWULJJHUSROOXWDQWZKHQ,ZDVLQ9LUJLQLDRQYDFDWLRQ:LWKLQ



GD\VRIWKHRQVHWRIWKLVUHDFWLRQ,ZDVLQWKH(PHUJHQF\5RRP ³(5´ ZLWKVHYHUH



EURQFKLWLVH[FHHGLQJO\VLFN7KHFRQVXOWLQJGRFWRUZDVOHDQLQJWRZDUGDGPLWWLQJPH



WRKRVSLWDO,ZDVSUHVFULEHGLQKDOHUVDQGRWKHUDVWKPDUHOLHYLQJPHGLFDWLRQVZLWKWKH



XQGHUVWDQGLQJWKDWLI,GLGQRWLPSURYH,ZRXOGUHWXUQWRWKH(58QWLOWKH(5YLVLWLQ
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9LUJLQLD,KDGQRWNQRZQWKDW,KDGDVWKPD$IWHU,ZDVGLDJQRVHG,UHDOL]HGWKDW,



KDGEHHQVXIIHULQJIURPDVWKPDUHODWHGVLFNQHVVHVVLQFH





$LUTXDOLW\LQ)UHVQRDQGWKH6DQ-RDTXLQ9DOOH\LVDPRQJWKHZRUVWLQ



WKHQDWLRQDQGWKHPDQ\FDUVDQGYHU\ODUJHQXPEHURIWUXFNVRQWKHURDGLQ)UHVQR



DQGLQWKH9DOOH\FRQWULEXWHHQRUPRXVO\WRWKHSUREOHP0\KRXVHLVORFDWHGDERXW



IHHWIURPWKHEXV\&DOLIRUQLD+LJKZD\IUHHZD\DVWKHFURZIOLHV,PXVW



PRQLWRUERWKWKHSDUWLFXODWHPDWWHUDQGWKHR]RQHLQP\DUHDRQDGDLO\DQGVRPHWLPHV



KRXUO\EDVLVDQGZKHQWKHDLUTXDOLW\IRUHLWKHURIWKHVHSROOXWDQWVWXUQVIURPJRRGWR



PRGHUDWH,DPVHYHUHO\DIIHFWHG:KHQR]RQHUHDFKHVDERXWSSE,FDQQRWOHDYH



WKHKRXVHDQGZKHQ30UHDFKHVDERXWPLFURJUDPVSHUFXELFPHWHU,FDQQRW



OHDYHWKHKRXVHZLWKRXWZHDULQJDPDVNDQGHYHQWKHQ,VWLOOWDNHWKHULVNRIVXIIHULQJ



DVHYHUHDQGGHELOLWDWLQJDVWKPDDWWDFN





,DOVRFDQQRWOHDYHP\KRXVHDQ\WLPHWKHUHLVVPRNHLQWKHDLU'XULQJ



WKHPRQWKVRI1RYHPEHUWKURXJK)HEUXDU\P\DVWKPDV\PSWRPVDUHH[DFHUEDWHGE\



VPRN\DLU7RSUHYHQWSROOXWDQWVSLFNHGXSZKLOHRXWVLGHIURPFRPLQJLQWRRXUKRPH



P\KXVEDQGDQG,WDNHRIIRXURXWVLGHFORWKLQJZKHQZHFRPHLQVLGHDQGSXWRQFOHDQ



FORWKLQJRQO\ZRUQLQVLGHRIWKHKRXVH,KDYHWRZHOVRQP\VRIDDQGFKDLUVZKLFKFDQ



EHZDVKHGDIWHUYLVLWRUVVLWRQRXUIXUQLWXUH1RRQHFDQZHDUVKRHVLQVLGHRIRXU



KRXVH:HKDYHDQLQHSRXQGGRJZKLFKOLYHVLQVLGHRIWKHKRXVH:KHQKHUHWXUQV



IURPDZDONRUJRHVRXWIRUSRWW\EUHDNVZHZDVKKLVIHHWDQGZLSHKLPZLWKDGDPS



WRZHODVVRRQDVKHFRPHVEDFNLQ





$VWKPDKDVPDGHPHH[FHHGLQJO\VLFN:KHQ,VXIIHUDQDWWDFNLWLV



GLIILFXOWMXVWWREUHDWKH$SDUWLFXODUO\VHYHUHDWWDFNRFFXUUHGLQWKHVXPPHURI



ZKHQ,VLPSO\ZHQWRXWVLGHWRWDNHP\GRJIRUDZDON(YHQWKRXJK,ZRUHDPDVN



EHFDXVHSDUWLFXODWHPDWWHUDQGR]RQHZHUHLQWKHPRGHUDWHOHYHO,EHJDQKDYLQJ



WURXEOHEUHDWKLQJDV,FRXOGQRWLQKDOHDQ\DLU)HHOLQJIDLQWDQGOLJKWKHDGHG,



SDQLFNHGDQGWXUQHGDURXQGWRJREDFNKRPH,QHDUO\ORVWFRQVFLRXVQHVVULJKWWKHUH



RQWKHURDG,EHOLHYHWKDWRQO\WKHDGUHQDOLQHSURGXFHGE\P\SDQLFDOORZHGPHWR
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PDNHLWEDFNKRPHZKHUH,DGPLQLVWHUHGDVWKPDPHGLFDWLRQDQGWKHQSDVVHGRXW7KH



PDVNRQO\SURWHFWHGPHIURPWKH30SDUWLFXODWHVQRWWKHR]RQHDOHVVRQ,OHDUQHG



WKDWGD\7KHHQWLUHH[SHULHQFHZDVKRUULILF%HFDXVH,QHYHUZDQWWRH[SHULHQFHVXFK



DQDWWDFNDJDLQ,QRZGRQRWOHDYHP\KRPHLIHLWKHUWKHSDUWLFXODWHPDWWHURUWKH



R]RQHLVQRWZLWKLQWKH³JRRG´UDQJHDVLQGLFDWHGE\UHDOWLPHPRQLWRULQJZHEVLWHV,



DFFHVVWKRVHVLWHVZLWKP\FRPSXWHURURQWKHSKRQHDQGRIWHQDJDLQRQP\SKRQH



DIWHUOHDYLQJP\KRXVHWRPDNHVXUHWKHDLUTXDOLW\KDVQRWFKDQJHG,UHFHLYHDOHUWVRQ



P\SKRQHLQGLFDWLQJDLUTXDOLW\KDVGHJUDGHGWRDLU,FDQQRWEUHDWKH,GHSHQGXSRQ



WKHVHDOHUWVWRNHHSPHVDIH,QRZKDYHP\RZQPRQLWRUIRU30,DOZD\VFRQVXOW



LWEHIRUH,JRRXWVLGH,WJLYHVPH³UHDOWLPH´UHDGLQJVRI30DLUTXDOLW\7KLVSDVW



ZLQWHU,GLGQRWEHFRPHDLUSROOXWLRQVLFNGXHWRWKHUHDGLQJV,XVHGIURPP\SHUVRQDO



PRQLWRUSRVLWLRQHGLQP\EDFN\DUG,KDYHLWKDQJLQJRXWVLGHDWWKHVDPHOHYHOZKHUH



,DPEUHDWKLQJDLU





:KHQ,EHJLQKDYLQJDQDWWDFN,IHHODKHDYLQHVVLQP\FKHVWDQGFDQQRW



JHWDLU2IWHQ,DOVRVWDUWFRXJKLQJ,IHHOOLNHDILVKRXWRIZDWHUJDVSLQJ,I,DP



RXWVLGHDQGEHJLQWRIHHOWKLVFKHVWSUHVVXUHVKRUWQHVVRIEUHDWKDQGRUFRXJKLQJ,JR



LQWRDEXLOGLQJDKRXVHDFDURUDQ\ZKHUHHOVHWKDWLVHQFORVHGVRWKDW,DPEHWWHU



VKHOWHUHGIURPWKHSROOXWHGDLU2WKHUHIIHFWVRISDUWLFXODWHPDWWHUDQGR]RQHDLU



SROOXWLRQRQP\KHDOWKVRPHWLPHVLQFOXGHVQHH]LQJDQGVQLIIOLQJIHHOLQJWLUHGDFK\



VXIIHULQJIURPKHDGDFKHVDQGIHHOLQJDVLI,DPDERXWWRFRPHGRZQZLWKDFROGRU



IOX,DOVRKDYHDFKURQLFFRXJKZKHQWKHSDUWLFXODWHPDWWHUFRXQWLQFUHDVHV,ORYHWR



ULGHP\ELNHDQGKDYHEHHQDQDYLGRXWGRRUSHUVRQIRUP\HQWLUHOLIHEXWQRZPXVW



VSHQGPRVWRIP\WLPHLQVLGHP\KRXVH%HFDXVHP\DFWLYLW\OHYHOLVVRVHYHUHO\



UHVWULFWHG,QRZDOVRVXIIHUIURPXQKHDOWK\ZHLJKWJDLQ7RSURWHFWP\VHOIIURP



SROOXWDQWV,DOZD\VFKHFNDLUTXDOLW\EHIRUHJRLQJWRWKHJ\PWRGRVRPHZDWHU



DHURELFV6RPHWLPHVWKHUHLVDQXQH[SHFWHGWULJJHUDQGZKHQ,GRGULYHWRWKHJ\P,



VRPHWLPHVFDQQRWZDONIURPWKHSDUNLQJORWWRWKHJ\PEHFDXVH,EHJLQWRIHHODQ



DVWKPDDWWDFNFRPLQJRQDQG,PXVWGULYHEDFNKRPH
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0DQ\RIP\IULHQGVDQGDFTXDLQWDQFHVDQGWKHLUFKLOGUHQZKROLYHLQ



)UHVQRRUHOVHZKHUHLQWKH&HQWUDO9DOOH\VXIIHUIURPDVWKPDRURWKHUVHYHUHKHDOWK



FRPSOLFDWLRQVEHFDXVHRIWKHDLUSROOXWLRQFDXVHGE\PRWRUYHKLFOHVDQGWKHPDQ\



WUXFNVWKDWGULYHRQRXUKLJKZD\V,DPFRQFHUQHGIRUWKHPDVZHOODQGIHDUIRUWKHLU



ZHOOEHLQJ'XULQJSHULRGVZKHQDLUSROOXWLRQLVDERYHPRGHUDWHPDQ\DVWKPDWLFV



HQGXSLQ&HQWUDO9DOOH\(PHUJHQF\5RRPVDQGKRVSLWDOV,GRDOO,FDQSRVVLEO\GRWR



DYRLGEHFRPLQJVRLOO




,WUDYHORQPDQ\KLJKZD\VLQ)UHVQRWKH&HQWUDO9DOOH\DQGHOVHZKHUH

LQFOXGLQJWKHIROORZLQJIUHHZD\VORFDOO\&DOLIRUQLD6WDWH5RXWHVDQG




PRUHGLVWDQWO\&DOLIRUQLD6WDWH5RXWHV



865RXWHVDQG,QWHUVWDWHV



,HVWLPDWHWKDWGXULQJVRPHZHHNV,GULYHDV



PDQ\DVWRPLOHVWKRXJKRQRFFDVLRQ,ZLOOQRWGULYHGXULQJDQ\JLYHQZHHN



2YHUDOO,HVWLPDWHWKDW,WUDYHODERXWPLOHVSHUPRQWK,WUDYHOWRFDUHIRU



UHODWLYHVDQGIULHQGVWRZRUNZLWKRUJDQL]DWLRQVHQJDJHGLQILJKWLQJWKHSROOXWLRQ



WKDWPDNHVPHVRLOODQGWRJRRQEXVLQHVVWULSVZLWKP\KXVEDQG%HFDXVHWKHUHLV



OLWWOHSXEOLFWUDQVSRUWDWLRQLQP\QHLJKERUKRRG,FDQQRWDYRLGXVLQJWKHVHIUHHZD\V,



HQFRXQWHUQXPHURXVWUXFNVGXULQJWKHVHWULSVDPRIWHQVWXFNLQWUDIILFDQG



VRPHWLPHVDPVWXFNLPPHGLDWHO\EHKLQGKHDY\GXW\WUXFNV,DOZD\VNHHSP\FDU¶V



DLUFRQWURORQVRWKDWDVOLWWOHRXWVLGHDLUDVSRVVLEOHUHDFKHVPHEXW,DOZD\VIHDUWKH



KHDY\GXW\WUXFNH[KDXVWZLOOUHDFKPHDQGPDNHPHLOO





$VORQJDV(3$GRHVQRWHQIRUFHWKHYHKLFOHVSHU\HDUSHU



PDQXIDFWXUHUOLPLWRQJOLGHUWUXFNVPDQ\PRUHVXFKWUXFNVZLOOEHEXLOWVROGDQG



GULYHQRQWKHURDGVLQFUHDVLQJWKHSROOXWLRQVRKDUPIXOWRPHPDQ\WLPHVRYHU$VD



UHVXOWWKHDLU,PXVWEUHDWKHZLOORIWHQFRQWLQXHWREHWRRSROOXWHGDQG,ZLOOEHFRPH



VLFNRUEHFRPSHOOHGWRVWD\VKXWLQWRP\KRXVH(3$¶VGHFLVLRQQRWWRHQIRUFH



SUHVHQWOLPLWVRQJOLGHUWUXFNSURGXFWLRQWKHUHIRUHFDXVHVGLUHFWDQGVHYHUHKDUPWR



PHSHUVRQDOO\,IPRUHXQFRQWUROOHGJOLGHUWUXFNVDUHVROGP\KHDOWKZLOOFRQWLQXHWR
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VXIIHUDQGJHWHYHQZRUVHDQGP\TXDOLW\RIOLIHFDQQRWLPSURYH,VXIIHUHPRWLRQDO



GLVWUHVVNQRZLQJWKDWHYHQPRUHGHDGO\WUXFNSROOXWLRQZLOOEHHPLWWHGIURPWKHVH



JOLGHUWUXFNVDQGPDNHPHVHYHUHO\LOO%XWLI(3$¶VGHFLVLRQQRWWRHQIRUFHFXUUHQW



OLPLWVRQWKHLUSURGXFWLRQLVUHYHUVHGSDUWLFXODWHPDWWHUDQGR]RQHSROOXWLRQZLOO



UHPDLQORZHUGD\VZKHQWKHDLUTXDOLW\UHPDLQVJRRGZLOOLQFUHDVHP\KHDOWKZLOOEH



OHVVDIIHFWHGDQG,ZLOOEHDEOHWROHDYHP\KRXVHPRUHRIWHQ





(3$DQQRXQFHGLWVQRQHQIRUFHPHQWGHFLVLRQZLWKRXWSURYLGLQJDQ\



QRWLFHRURSSRUWXQLW\WRFRPPHQW7KLVODFNRIQRWLFHDQGFRPPHQWRSSRUWXQLW\



GHSULYHVPHRIP\SURFHGXUDOULJKWVWREHLQIRUPHGDERXWIRUWKFRPLQJDJHQF\DFWLRQ



VRWKDW,FDQWDONDERXWWKHVHHYHQWVDQGUHO\RQWKH&HQWHUWRFRPPHQWRQWKHP



LQIRUPRWKHUVDERXWWKHPDQGVHHNWRVWRSRUDOWHUWKHPEHFDXVHWKH\DIIHFWPHDQG



P\IULHQGVDQGQHLJKERUVQHJDWLYHO\RULIWKH\DUHXQODZIXO,DPDFWLYHLQOHDUQLQJ



DERXWDQGGLVVHPLQDWLQJLQIRUPDWLRQDERXW)UHVQR¶VSRRUDLUTXDOLW\DQGLWVFDXVHV



:KHQWKHDLUTXDOLW\SHUPLWVLW,VSHDNDERXWWKHHIIHFWVRIDLUSROOXWLRQRQP\KHDOWK



DWORFDOGLVWULFWDQGVWDWHOHYHODLUTXDOLW\ERDUGPHHWLQJVDQG,WUDYHOWR6DFUDPHQWR



WRVSHDNWRODZPDNHUVRQWKHVXEMHFW,DOVRSDUWLFLSDWHLQDLUTXDOLW\LPSURYLQJ



ZRUNVKRSVDQGDLUTXDOLW\LPSURYLQJWUDLQLQJRQVXEMHFWVVXFKDVHOHFWULFYHKLFOH



SURJUDPV,DPFXUUHQWO\DWWHQGLQJZRUNVKRSVSDUWLFLSDWLQJLQDQGIROORZLQJ)UHVQR



&LW\3ODQVWRGHYHORSVWUDWHJLHVWRUHGXFHFLW\YHKLFOHXVDJHLQFOXGLQJSURPRWLQJDQG



LPSURYLQJFLW\WUDQVSRUWDWLRQVXFKDVEXVVHUYLFH0\DELOLW\WROHDUQDERXWVSHDN



DERXWDQGSUHYHQWDGGLWLRQDODLUSROOXWLRQLVLPSHGHGE\(3$¶VWDNLQJDFWLRQZLWKRXW



SURYLGLQJDGYDQFHQRWLFHDQGDQRSSRUWXQLW\WRFRPPHQWDQGE\IDLOLQJWRSURYLGH



LQIRUPDWLRQDERXWZKDWLWVDFWLRQVZLOOGRWRRYHUDOODLUTXDOLW\DQGWKHUHIRUHWRP\



KHDOWKDQGWKHKHDOWKRIP\IULHQGVDQGQHLJKERUV,KDYHEHHQGHSULYHGRIP\DELOLW\



WRREWDLQLQIRUPDWLRQDERXWWKLVDFWLRQEHIRUHLWWRRNSODFHDQGFRXOGQRWUHO\RQWKH



&HQWHUWRVXEPLWFRPPHQWVLQRSSRVLWLRQ,WKDVDOVRGHSULYHGPHRIWKHRSSRUWXQLW\



WRFRPPXQLFDWHZLWKRWKHUVDERXWWKLVDFWLRQVRLWPLJKWEHVWRSSHG$VVXFKWKH
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GHFLVLRQQRWWRHQIRUFHJOLGHUWUXFNOLPLWVFXUUHQWO\LQSODFHZLWKRXWQRWLFHRU



FRPPHQWKDVKDUPHGP\SURFHGXUDOULJKWVDVDFLWL]HQDQGDPHPEHURIWKH&HQWHU
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However, ifEPA's decision not to enforce the glider limits is overturned and EPA

2

must provide notice and an opportunity ta comment regarding any such decisio~ the violation of

3

these procedural and informational rights will be effectively resolved.

4

S
6

I declare under penalty of perjury that the foregoing is true and correct and was e]f.ecuted on
July 13~ 2018 at Fresno, California.

7
8

9

10
11

12
13
14

15

16
17
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20
21
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DECLARATION OF MARGARET EVANS
I, Margaret Evans, declare as follows:
1.

My name is Margaret (“Peggy”) Evans. I am over 18 years old. The
information in this declaration is based on my personal experience and my
review of publicly available information.

2.

My primary residence is in Cookeville, Tennessee, 38506. My husband and I
have lived in Cookeville for over 40 years and at my current address for
approximately 20 years. We are both retired.

3.

I am a member of the Sierra Club. My husband and I joined the organization
in 1994. We joined the Sierra Club because we are concerned about
environmental issues, in particular air pollution. The Sierra Club is one of
the largest environmental organizations and they work hard to ensure that
their members and the public at large have access to clean air.

4.

My husband and I live approximately 3 blocks from the Interstate 40
highway that crosses Tennessee. We travel several interstate highways as
well as the SR111. In the past twenty years I have seen more and more
heavy-duty trucks in these highways. My family and I are constantly
exposed to air pollution from these vehicles when we drive these roads to
visit each other.
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I always keep up with the news, especially the local news. From reading the
newspapers, I am aware that gliders are trucks with old engines in new
bodies that emit many times more nitrogen oxides (NOx) and particulate
matter (PM) than modern truck engines, and that these vehicles drive on
Tennessee highways. I know that NOx and PM pollution can lead to
respiratory illnesses in children and the elderly. Given our home’s proximity
to the I-40 highway, I constantly worry about the air pollution from the high
levels of heavy-duty truck traffic in the area.

6.

I understand that the U.S. Environmental Agency (EPA) during the Obama
administration required glider manufacturers to meet all applicable pollution
requirements for heavy-duty trucks. However, under that regulation, small
manufacturers are allowed to produce a maximum of 300 gliders per year in
order to prevent economic harm to these manufacturers while ensuring that
there is only a limited number of these heavily-polluting trucks on the road. I
am also aware that last year the EPA proposed a regulation to cancel all
requirements on gliders, and that the Sierra Club submitted comments to
oppose this measure.

7.

I know that Fitzgerald, the country’s largest glider manufacturer, is based in
Tennessee and owns several plants in the state. I live about 30 minutes down
the I-40 from Fitzgerald’s Crossville Plant, and I know that these gliders
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travel down the I-40 since it is the only highway near that plant. I also drive
regularly on the SR111 to go to visit my children and grandchildren, who
live in Chattanooga. I know there are also gliders driving on that road.
8.

A few days ago I learned from the local and national newspapers that EPA
has decided not to enforce the limit on the amount of gliders that Fitzgerald
and other glider manufacturers can produce without appropriate pollution
controls. This means that these companies can immediately manufacture as
many dirty gliders as they want. It is well known and especially concerning
that the information used by the EPA in its earlier effort to roll back the
regulations for gliders comes from a Tennessee Tech University study that
inaccurately said that gliders are as efficient and clean as trucks with brand
new engines. From what I have read, I think the study said this because
Fitzgerald paid for it and the researcher was a graduate student with no
experience in this subject. The university withdrew the study, so EPA has no
basis to allow the proliferation of these dirty trucks. EPA’s mission is to
protect the environment and public health.

9.

By allowing more gliders to be produced and to operate on our highways,
EPA is enabling a significant increase in harmful air pollution. I am
extremely concerned that this additional pollution will harm my health and
that of my grandchildren and my husband.
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XII.
Declarations
5. Andrew Linhardt, Deputy Advocacy Director, Sierra Club Clean Transportation
for All Campaign
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DECLARATION OF ANDREW LINHARDT
I, Andrew Linhardt, declare as follows:
1.

I am the Deputy Advocacy Director of the Sierra Club Clean

Transportation for All Campaign. I previously held the positions of Legislative
Director for Transportation and Associate Director for Legislative and
Administrative Advocacy at Sierra Club.
2.

In my current role, I manage and coordinate Sierra Club’s policies and

efforts on behalf of its members to advocate for greenhouse gas reductions and
greater fuel efficiency from our nation’s fleet. While at the Sierra Club, I have
worked on numerous matters involving the Environmental Protection Agency’s
(EPA) greenhouse gas regulations and the National Highway Traffic Safety
Administration’s (NHTSA) corporate average fuel (CAFE) standards for light-duty
and heavy-duty vehicles.
3.

Sierra Club is a non-profit membership organization incorporated

under the laws of the State of California, with its principal place of business in
Oakland. Sierra Club’s mission is to explore, enjoy and protect the wild places of
the Earth; to practice and promote the responsible use of the Earth’s resources and
ecosystems; to educate and enlist humanity to protect and restore the quality of the
natural and human environment; and to use all lawful means to carry out these
objectives.
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Sierra Club has 802,560 members, according to data updated in May,

2018. Sierra Club has members who reside in every state and the District of
Columbia. These include members living in close proximity to heavily-traveled
highways, including highways with significant heavy-duty truck traffic. They also
include members in states and counties that have been designated non-attainment
for ozone and particulate matter, pollution that is caused by vehicles, among other
sources. These members have a strong interest in protecting human health and the
environment from air pollution from vehicles, including gliders, which are at stake
in this litigation.
5.

As part of carrying out this mission, for decades the Sierra Club has

used the traditional tools of advocacy--organizing, lobbying, litigation, and public
outreach—to push for policies that decrease air and climate pollution by reducing
our nation’s dependence on fossil fuels. Sierra Club has a long history of
involvement in vehicle regulations aimed at reducing pollution and lessening our
dependence on oil as a transportation fuel.
6.

Sierra Club has long advocated for climate regulations for vehicles. In

2002, Sierra Club and other organizations filed a lawsuit against EPA requesting
the agency to regulate greenhouse gases from motor vehicles. EPA settled that
lawsuit and denied the petition in 2003, on the grounds that the agency lacked
authority to do so. Sierra Club and numerous states and environmental
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organizations challenged that denial, ultimately leading to the Supreme Court’s
decision in Massachusetts v. EPA, which held that greenhouse gases are air
pollutants subject to regulation under the Clean Air Act. 549 U.S. 497 (2007).
7.

The Supreme Court’s ruling resulted in EPA’s issuance of a finding

that six greenhouse gases endanger the public health and welfare of current and
future generations, which forms the basis of the agency’s greenhouse gas
regulations for light-duty and heavy-duty vehicles. Endangerment and Cause or
Contribute Findings for Greenhouse Gases Under Section 202(a) of the Clean Air
Act, 74 Fed. Reg. 66,496 (Dec. 15, 2009).
8.

In 2010, NHTSA and EPA jointly issued CAFE and greenhouse gas

emission standards for light-duty vehicles. Light-Duty Vehicle Greenhouse Gas
Emission Standards and Corporate Average Fuel Economy Standards; Final Rule,
75 Fed. Reg. 25,324 (May 7, 2010). Sierra Club and others submitted comments on
the proposed rule and intervened in the industry’s lawsuit challenging the
standards. Coalition for Responsible Regulation, Inc. v. EPA, 684 F.3d 102 (D.C.
Cir. 2012), rev’d on other grounds sub nom. Utility Air Regulatory Group v. EPA,
134 S. Ct. 2427 (2014). NHTSA and EPA updated these standards in 2012. 2017
and Later Model Year Light-Duty Vehicle Greenhouse Gas Emissions and
Corporate Average Fuel Economy Standards, 77 Fed. Reg. 62,624 (Oct. 15, 2012).
9.

In 2011, NHTSA and EPA adopted CAFE and greenhouse gas
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standards for heavy-duty trucks, updating these standards in 2016. Greenhouse
Gas Emission Standards and Fuel Efficiency Standards for Medium- and HeavyDuty Engines and Vehicles; Final Rule, 76 Fed. Reg. 57,106 (Sep. 15, 2011);
Greenhouse Gas Emissions and Fuel Efficiency Standards for Medium- and
Heavy-Duty Engines and Vehicles-Phase 2, 81 Fed. Reg. 73,478 (Oct. 25, 2016).
Sierra Club and others intervened to defend those rules against industry challenges.
Truck Trailer Manufacturers Association v. EPA, Nos. 16-1430, 16-1447 (D.C.
Cir. 2017). Recently, the Sierra Club and its allies challenged EPA’s final action
entitled Mid-Term Evaluation of Greenhouse Gas Emissions Standards for Model
Year 2022-2025 Light-Duty Vehicles, 83 Fed. Reg. 16,077 (Apr. 13, 2018), No. 181139 (D.C. Cir. 2018).
10.

Together with other organizations, the Sierra Club has in the past

challenged NHTSA’s CAFE standards for light-duty vehicles for failure to comply
with the relevant requirements under the Energy Policy and Conservation Act.
Center for Biological Diversity v. National Highway Traffic Safety Administration,
538 F.3d 1172 (9th Cir. 2008). More recently, the Sierra Club and its allies
challenged NHTSA’s indefinite delay of a prior rule that adjusted CAFE civil
penalties for inflation, a delay that violated the Federal Civil Penalties Inflation
Adjustment Act Improvements Act. Natural Resources Defense Council v.
National Highway Traffic Safety Administration, __ F.3d __, No. 17-2780, 2018
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WL 3189321 (2d. Cir. 2018).
11.

For years, the Sierra Club has actively participated in the rulemaking

and litigation around EPA’s National Ambient Air Quality Standards that regulate
criteria air pollutants, many of which are emitted by vehicles. These conventional
pollutants contribute to the formation of smog and soot, which cause respiratory
and heart disease, and even premature death. See, e.g., American Lung Association
v. EPA, No. 17-1172 (D.C. Cir. 2017).
12.

Sierra Club has strongly advocated against EPA’s efforts to roll back

emission standards for glider vehicles due to the enormous levels of pollution
emitted by these vehicles and the resulting impacts on public health. Gliders are
heavy-duty trucks that consist of all brand-new components except for the engine
and transmission, which come from previously used vehicles.
13.

Older engines are much dirtier than newer engines. In the heavy-duty

truck standard, EPA stated that emissions of nitrogen oxides (NOx) and particulate
matter (PM) of any glider vehicles with pre-2007 engines are at least ten times
higher than emissions from trucks with brand new engines. In addition, engines
manufactured before 2002, which EPA reported are the majority of engines in
gliders currently driving the roads, emit 20 to 40 times more NOx and PM than
brand new engines.
14.

Until the Obama administration issued its greenhouse gas standards
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for heavy-duty trucks, criteria pollutant standards for new motor vehicle engines
included a loophole for gliders by subjecting heavy-duty engines to the standards
applicable to the engine’s year of manufacture, instead of the vehicle’s year of
manufacture. This loophole allowed manufacturers to install older engines in glider
kits and market them as brand new vehicles.
15.

Truck manufacturers took advantage of this loophole as heavy-duty

truck standards became more stringent. In the heavy-duty truck standard, EPA
reported that glider production had grown from a few hundred to thousands of
vehicles and, based on comments from industry, including from glider
manufacturers, estimated that glider production grew to 10,000 vehicles in 2015
and it could be assumed that, if uncontrolled, manufacturers would produce even
more of these vehicles.
16.

In Phase 2 of EPA’s standards for heavy-duty trucks, EPA decided to

close the glider loophole by clarifying that glider vehicles and glider engines are
new motor vehicles and new motor engines, respectively, subject to regulation
under the Clean Air Act. EPA also clarified that glider kits are new motor vehicles,
and these manufacturers are responsible for ensuring that their vehicles comply
with the applicable vehicle standards. EPA, however, did not eliminate the
loophole entirely, retaining a limited exemption for gliders produced by small
manufacturers. Currently, small manufacturers are allowed to produce a maximum
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of 300 glider vehicles unless they use engines that comply with the heavy-duty
truck standards.
17.

In November 2017, EPA published a proposed rule to undo the

Obama administration’s work to close the glider loophole. EPA offered a new legal
interpretation that completely excludes gliders from regulation, in contravention of
the Clean Air Act. While EPA’s proposed rule has not yet been finalized, the
agency is now attempting to circumvent the standards by promising industry that
the agency will not enforce them until EPA finalizes its new rule.
18.

On July 6, 2018, EPA provided a blanket “no action assurance”

applicable to all glider truck manufacturers and their suppliers, effectively inviting
manufacturers to violate the annual 300-glider cap while the agency moves to
revoke it in a future rule. EPA recognized that this assurance is necessary because
small manufacturers, in reliance on the proposed repeal of the glider standards,
have reached their calendar year 2018 annual cap under the Phase 2 rule.
19.

On July 10, 2018, Sierra Club and its allies submitted to EPA an

administrative request to immediately withdraw the agency’s decision to cease
enforcement of the glider truck requirements. This abdication of the agency’s
duties is unlawful and extremely harmful to public health. According to EPA,
every year of uncontrolled glider production can cause up to 1600 premature
deaths from particulate matter alone, as well as cancer and respiratory illnesses
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through the life of those vehicles. EPA has not acted on our petition.
through2
tbe
EPA
acted
petition.
0. tife
S
ie,of
rrath:ose
C
lub’vehicles.
s iinstant
nstant cchallenge
hallehas
ngenot
tto
oE
PA’s on
JJuly
ulour
y 6 ddecision
ecision nnot
ot to enforce
20.
Sierra
Club’s
EPA’s

hea.Hen.
July
not
its standards
stta2D.
ndardssSierra
ffor
or gglider
liClt1b,.s
der vvehicles
ehinstant
icles iiss c·
nnecessary
cessagrr.ye to,
tto
o EPA
aavoid
void''siimmediate
m
med6iadecision
te harm
harm ffrom
romtotthe
henforce
e
i.tsaadditional
dstandards
ditional ppollution
ofollutgl
ioider
n tthat
havehicles
t these
these vvehicles
e·shinecessary
cles aare
re nnow
oto
w avoid
bbee aable
blimmediate
e tto
o eemit.
mit. Gliders
Gharm
lidersfrom
are the
ththe
e
are
additional
able
to,
ddirtiest
irtiest vvehicles
epollutiom
hicles ddriving
rivthat
ing the
tthese
he rroads
oavehic~es
ds aand
nd tthus,
hare
us,now
eeven
venbe
a bbrief
rief pperiod
eremit
iod ooffGltders
unregua:_Je
latedthe
unregulated
dirtiest
gglider
lider production
pveihid
roduces
tiodriving
nw
ouldthe
havroads
e substantial
subsand
tantthus,;
ial aand
neven
d iirreparable
rrepa abrief
rableperiod
cconsequences.
onseqof
uenunregulated
ces. IIff
would
have
1

gl'ssuccessful,
iuder
cceproducbon
ssful, our
our petition
pewould
tition will
whave
ill result
resubstantial
sult iin
n a court
couand
rt order
orin-eparable
der ooverturning
verturnconsequences,
ing E
PA’s ddecision
e.cIf
ision not
EPA’s
successful,
court
EP'
ttoo enforce
enforce 01.1
ther standards,
speli
tandHon
ardswm
, which
whresult
ich will
wilm.
l remove
raem
ove aorder
ddeadly
eadoverturning
ly lloophole
oophole tthat
hatAwould
wsoudecision
ld have
have not
the

torresulted
andardst
w
eenforce
sulted iin
nthe
ffar
aram
ore ggliders
lidewhich
rs oon
n tthe
hej 11rroads
oremov,
ads aand
ned aaassociated
sdeadly
sociatedloophole
aair
ir ppollution
olluthat
tionwould
that w
ohave
uld
more
that
would

rehharm
·u
tedour
faremmore
roads
arIm
oui.nr members
m
bers and
agliders
nd the
the opublic
p•ubthe
lic aat
t llarge.
argand
e. associated air polJuti on that would

hairm our members and lhe publi,c at large..
I declare under penalty of perjury that the foregoing is true and correct to the
best of
oIfdeclare
my kknowledge
nounder
wledgepenalty
and belief.
belof
iefperjury
.E
xecutthat
ed oon
n JJuly
uforegoing
ly _____,
___, 2018.
20is18true
. and correct to the
my
and
Executed
the

best of my knowledge and belie£ Executed on July .lh_.,20 l 8.

Andrew
An
ndrew Linhardt
Linhardt
Andrew Li1nhardt

A111

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 117 of 321

XII.
Declarations
6. Dana Lowell, M.J. Bradley & Associates (including Memorandum re: Excess
Emissions from Non-Enforcement of EPA Glider Standards (“MJB Report”))
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DE I LARATION OF DANA M. LOWELL

I, Dana M. Lowell, de lare as follows:

I.

I am the Jenior Vice President & Technical Director ofM.J. Bradley

& Associates LLC (M.. Bradley), a strategic environmental consulting firm with
offices in Washington, D.C. and Concord, Massachusetts. I have worked in M.J.
Bradley's advanced ve ·c1e technology group for over thirteen years, providing
strategic analysis, projllct management, and technical support to mobile source
emissions reductions p ograms. I received my Bachelor of Science degree in
Mechanical Engineerij g from Princeton University, and my Master in Business
Administration from t le New York University Leonard N. Stem School of
Business.
2.

I understa d that EPA's recent non-enforcement action allows
I

manufacturers and suplliers to exceed limits under current regulations that cap
production at 300 uncontrolled gliders per year. I further understand that this EPA
action immediately incLases allowable production of non-compliant glider
I

vehicles through 2019
3.

·1

In the app nded report, I have conducted analysis to estimate the

magnitude of excess emissions and associated health impacts that will result from

1
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EPA's decision to decL ne to enforce the emission standards applicable to heavyduty "glider" trucks.
4.

I used ass mptions in U.S. Environmental Protection Agency

modeling, an estimate number of available production allowances, and 2017
glider registration data to calculate the annual excess emissions of nitrogen oxides
("NOx") and particular matter ("PM") caused by EPA' s non-enforcement action.
5.

The analy. is estimates that EPA' s decision not to enforce these

standards will result in at least 11,190 additional non-compliant glider vehicles
being produced and sor in 2018-2019.
6.

I used EP 's Motor Vehicle Emission Simulator (MOVES) modeling

system to project result nt emissions from these additional glider vehicles. The
analysis shows that the estimated number of additional gliders produced and sold
in 2018 and 2019 will

suit in excess emissions of almost 23,000 tons of excess

NOx and over 300 tons of excess PM in 2019, compared to an equal number of
new trucks with new e gines compliant with current emission standards.
7.

Over their lifetime, these 11,190 glider trucks are associated with

more than 430,000 ton, of excess NOx and more than 7,300 tons of excess PM.
Based on EPA methodologies for analyzing the health effects of PM 2.5 emissions,
the 11,190 additional g iders estimated to be produced and sold in 2018-2019 will

2

A114

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 120 of 321

result in $6. 7 - $14.5 ·mon in additional health-related damages. This includes an
estimated additional 7 0 - 1,746 premature deaths.
8.

The appe <led report describes these conclusions in greater detail and

sets forth the methodo ogies and information used to arrive at these results.

I declare under penal

of perjury that the foregoing is true and correct.

Dated: July 13, 2018

3
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7R

$OLFH+HQGHUVRQ(')



)URP 'DQD/RZHOO0-% $
'DWH -XO\
5H

([FHVV(PLVVLRQVIURP1RQ(QIRUFHPHQWRI(3$*OLGHU6WDQGDUGV


$VUHTXHVWHG0-% $FRQGXFWHGDQDO\VLVWRHVWLPDWHWKHPDJQLWXGHRIH[FHVVHPLVVLRQVDQGDVVRFLDWHGKHDOWK
LPSDFWVWKDWZLOOUHVXOWIURP(3$¶VGHFLVLRQWRGHFOLQHWRHQIRUFHWKHHPLVVLRQVWDQGDUGVDSSOLFDEOHWRKHDY\GXW\
³JOLGHU´WUXFNV7KHVHVWDQGDUGVZHUHDGRSWHGE\(3$LQ2FWREHUDVRQHHOHPHQWRIXSGDWHVWRWKH&RGHRI
)HGHUDO5HJXODWLRQV7LWOH3DUWVDQG &)5 7KHVHVWDQGDUGVZKLFKUHTXLUHGWKDW
PRVWJOLGHUVEHHTXLSSHGZLWKHQJLQHVFRPSOLDQWZLWKFXUUHQWQHZHQJLQHHPLVVLRQVWDQGDUGVZHUHWREHIXOO\
LPSOHPHQWHGDVRIWKHPRGHO\HDU,Q1RYHPEHUWKHFXUUHQWDGPLQLVWUDWLRQSURSRVHGWRUHSHDOWKHVH
VWDQGDUGVEDVHGRQDQHZLQWHUSUHWDWLRQWKDWJOLGHUVGRQRWFRQVWLWXWH³QHZPRWRUYHKLFOHV´ZLWKLQWKHPHDQLQJRI
WKH&OHDQ$LU$FWDQGWKHUHIRUH(3$FDQQRWUHJXODWHWKHHQJLQHVLQVWDOOHGLQJOLGHUVDV³QHZPRWRUYHKLFOH
HQJLQHV´
(3$KDVQRW\HWILQDOL]HGWKDWUHSHDOSURSRVDOWKRXJKRQ)ULGD\-XO\WKHDJHQF\LVVXHGDEURDGEDVHG
PHPRUDQGXPLQGLFDWLQJLWZRXOGQRWHQIRUFHWKHILQDOUXOHJOLGHUSURYLVLRQV,QSDUWLFXODUWKHPHPRVWDWHG
WKDW
“EPA will exercise its enforcement discretion with respect to the applicability of 40 C.F.R. § 1037.635 to
Small Manufacturers that in 2018 and 2019 produce for each of those two years up to the level of their
Interim Allowances as was available to them in calendar year 2017 under 40 C.F.R. § 1037.150(1)(3)” and
that “EPA will exercise its enforcement discretion with respect to Suppliers that sell glider kits to those
Small Manufacturers to which this no action assurance applies.”
(3$OLNHZLVHLQGLFDWHGWKDWLWZDVSODQQLQJDGGLWLRQDODFWLRQVWRZHDNHQRUHOLPLQDWHJOLGHUVWDQGDUGVLQFOXGLQJ
³H[WHQGLQJWKHFRPSOLDQFHGDWHDSSOLFDEOHWR6PDOO0DQXIDFWXUHUVWR'HFHPEHU´
6PDOO0DQXIDFWXUHU,QWHULP$OORZDQFHVDYDLODEOHLQZHUHGHWHUPLQHGE\HDFKPDQXIDFWXUHU¶VKLJKHVW
DQQXDOSURGXFWLRQRIJOLGHUNLWVDQGJOLGHUYHKLFOHVIRUDQ\\HDUIURPWR(3$KDVQRWSXEOLFO\VWDWHG
WKHPDJQLWXGHRIWKHVHDOORZDQFHVKRZHYHUEDVHGRQDFWXDOQHZJOLGHUWUXFNUHJLVWUDWLRQVLQFDOHQGDU\HDU



86(QYLURQPHQWDO3URWHFWLRQ$JHQF\Greenhouse Gas Emissions and Fuel Efficiency Standards for Medium- and HeavyDuty Engines and Vehicles—Phase 2)HGHUDO5HJLVWHU9RO1RSJ7XHVGD\2FWREHU


86(QYLURQPHQWDO3URWHFWLRQ$JHQF\Repeal of Emission Requirements for Glider Vehicles, Glider Engines, and Glider
Kits,)HGHUDO5HJLVWHU9RO1RSJ±7KXUVGD\1RYHPEHU



$OOFXUUHQWJOLGHUPDQXIDFWXUHUVTXDOLI\DVVPDOOPDQXIDFWXUHUVHOLJLEOHIRU,QWHULP$OORZDQFHVLQDFFRUGDQFHZLWKWKH
GHILQLWLRQVLQWKHUHJXODWLRQ
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MJB

A

ZHHVWLPDWHWKDWWKHWRWDOQXPEHURIDOORZDQFHVWKDW(3$ZLOOSURYLGHWRVPDOOPDQXIDFWXUHUVLQDQG
ZLOOEHDWOHDVWJOLGHUXQLWVSHU\HDU7KLVZRXOGHTXDWHWRDQDGGLWLRQDOJOLGHUVSHU\HDUDERYHWKH
PRUHOLPLWHG6PDOO0DQXIDFWXUHUDOORZDQFHVDYDLODEOHXQGHUWKHJOLGHUSURYLVLRQVLQFOXGHGLQWKH2FWREHU
ILQDOUXOHHVWLPDWHGE\(3$DWWKHWLPHWRWRWDOXQLWVSHU\HDUIRUDOOPDQXIDFWXUHUV)RUWKHUHPDLQLQJ
PRQWKVRIWKLVZRXOGPHDQRQDYHUDJHRYHUDGGLWLRQDOJOLGHUVDOHVSHUPRQWKRUDERXWDGGLWLRQDO
JOLGHUVDOHVSHUGD\
(3$¶VEODQNHWGHFLVLRQWRFHDVHHQIRUFLQJWKHPRUHVWULQJHQWOLPLWVRQVDOHVRIJOLGHUWUXFNVZLWKQRQ
FRPSOLDQWHQJLQHVZLOOPHDQWKDWDVXEVWDQWLDOQXPEHURIQHZO\PDQXIDFWXUHGFDEFKDVVLVZLOOOLNHO\HQWHUVHUYLFH
LQDQGDVJOLGHUWUXFNVHTXLSSHGZLWKROGHUXVHGHQJLQHVWKDWSHU(3$¶V029(6HPLVVLRQVPRGHO
HPLWQLWURJHQR[LGHV 12[ DWUDWHVWZHQW\HLJKWWLPHVWKHHPLVVLRQUDWHVRIWUXFNVHTXLSSHGZLWKQHZFRPSOLDQW
HQJLQHVDQGWKDWHPLWXSWRWHQWLPHVDVPXFKSDUWLFXODWHPDWWHU 30 5HFHQWWHVWLQJFRQGXFWHGE\(3$VKRZV
WKDWUHDOZRUOGHPLVVLRQVIURPJOLGHUVZLWKXVHGHQJLQHVFRXOGEHHYHQKLJKHU
%DVHGRQWKHHVWLPDWHGQXPEHURIDOORZDQFHVWKDWZLOOEHDYDLODEOHDQGUHFHQWWUHQGVLQJOLGHUVDOHV0-% $
SURMHFWVWKDW(3$¶VGHFLVLRQQRWWRHQIRUFHWKHJOLGHUVWDQGDUGVLQWKHILQDOUXOHZLOOUHVXOWLQDWOHDVW
H[FHVVQRQFRPSOLDQWJOLGHUVEHLQJVROGLQ,I(3$H[WHQGVFRPSOLDQFHGHDGOLQHVDQGXOWLPDWHO\
UHSHDOVWKHJOLGHUVWDQGDUGV±DGGLWLRQDOQRQFRPSOLDQWJOLGHUVFRXOGEHVROGWKURXJK
6HH7DEOHIRUDVXPPDU\RIWKHSURMHFWHGH[FHVVHPLVVLRQVEDVHGRQ(3$¶V029(6PRGHOWKDWZLOOUHVXOW
IURPWKHVHDGGLWLRQDOJOLGHUVZLWKQRQFRPSOLDQWHQJLQHVH[SHFWHGWREHVROGLQDQG$VVKRZQWKH
H[FHVVJOLGHUVSURGXFHGLQZLOOHPLWDOPRVWWRQVRIH[FHVV12[DQGRYHUWRQVRIH[FHVV
30LQ$QQXDO12[HPLVVLRQVIURPWKHVHJOLGHUWUXFNVZLOOSHDNLQDWRYHUWRQVDQGDQQXDO
30HPLVVLRQVZLOOSHDNLQDWDOPRVWWRQV,QRYHUSHUFHQWRIWKHVHJOLGHUVZLOOOLNHO\VWLOOEHRQ
WKHURDGDQGZLOOVWLOOEHHPLWWLQJRYHUWRQVH[FHVV12[DQGRYHUWRQVH[FHVV30SHU\HDU
6RPHRIWKHVHJOLGHUWUXFNVSURGXFHGLQ±ZLOOOLNHO\VWLOOEHRQWKHURDGLQDQGE\WKHQWKHLU
FXPXODWLYHOLIHWLPHH[FHVVHPLVVLRQVZLOOWRWDOPRUHWKDQWRQV12[DQGPRUHWKDWWRQV30
%DVHGRQ(3$¶VDQDO\VLVRIWKHKHDOWKHIIHFWVRI30DQG30SUHFXUVRUVHPLWWHGE\RQURDGYHKLFOHVWKHOLIH
WLPHH[FHVVHPLVVLRQVIURPDVLQJOHJOLGHUWUXFNZLWKDQRQFRPSOLDQWXVHGHQJLQHZLOOFDXVHKHDOWKUHODWHG



)RUHDFKVPDOOPDQXIDFWXUHULQDQGODWHU\HDUVDQQXDODOORZDQFHVIRUSURGXFWLRQRIJOLGHUVZLWKQRQFRPSOLDQW
HQJLQHVZDVVHWDWWKHPDQXIDFWXUHU¶VKLJKHVWDQQXDOSURGXFWLRQEHWZHHQRUJOLGHUXQLWVSHU\HDUZKLFKHYHU
ZDVORZHU



7RWKHH[WHQWWKHUHLVSHQWXSGHPDQGIRUJOLGHUVDV(3$ VQRDFWLRQOHWWHUVXJJHVWVWKHVHDYHUDJHVPD\XQGHUHVWLPDWH
QHDUWHUPVDOHVLPSDFWV



7KLVLVDGHWDLOHGPRGHOEDVHGRQ\HDUVRIFROOHFWHGFHUWLILFDWLRQDQGLQXVHWHVWGDWDZKLFKLVXVHGE\(3$WRHVWLPDWH

HPLVVLRQVIURPDUDQJHRIRQURDGYHKLFOHVERWKIRUDQQXDOHPLVVLRQVLQYHQWRU\GHYHORSPHQWDQGIRUHYDOXDWLQJWKHHIIHFWRI
UHJXODWRU\SURJUDPV6HH86(QYLURQPHQWDO3URWHFWLRQ$JHQF\Motor Vehicle Emission Simulator (MOVES),
KWWSVZZZHSDJRYPRYHV


2YHUDQGDERYHWKHHVWLPDWHGQRQFRPSOLDQWJOLGHUVSHU\HDUDOORZHGXQGHUWKHILQDOUXOHV



30LVSDUWLFXODWHPDWWHUZLWKDHURG\QDPLFGLDPHWHUOHVVWKDQPLFURQV9LUWXDOO\DOO30HPLWWHGE\GLHVHOYHKLFOHVLV
3030SUHFXUVRUVDUHVXEVWDQFHVLQFOXGLQJ12[WKDWFRQWULEXWHWRIRUPDWLRQRIVHFRQGDU\30LQWKHDWPRVSKHUH
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MJB

A

GDPDJHVLQFOXGLQJLQFUHDVHGPRUWDOLW\DQGPRUELGLW\ZLWKDPRQHWL]HGYDOXHRIPLOOLRQ2YHUWKHLU
OLIHWLPHWKHHVWLPDWHGDGGLWLRQDOJOLGHUVWKDW(3$ZLOOQRZDOORZWREHSURGXFHGLQZLOO
WKHUHIRUHUHVXOWLQELOOLRQLQDGGLWLRQDOKHDOWKUHODWHGGDPDJHV7KLVLQFOXGHVDQDGGLWLRQDO±
SUHPDWXUHGHDWKV
7DEOH(VWLPDWHG([FHVV(PLVVLRQVIURP1RQHQIRUFHPHQWRI*OLGHU5XOHVLQDQG
'ůŝĚĞƌƐďƵŝůƚŝŶϮϬϭϴͲϮϬϭϵ
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ĚĚŝƚŝŽŶĂů'ůŝĚĞƌƐŽŶƚŚĞƌŽĂĚϭ

ϱ͕ϱϵϱ

ϭϭ͕ϭϵϬ

ϭϭ͕ϭϵϬ

ϭϬ͕ϵϭϬ

ϭϬ͕ϰϲϯ

ϭϬ͕Ϭϳϭ

ŶŶƵĂů
ǆĐĞƐƐ
ŵŝƐƐŝŽŶƐ

EKǆ

dŽŶƐ

ϳ͕ϱϴϯ

ϮϮ͕ϳϰϵ

ϯϬ͕ϮϱϬ

Ϯϰ͕ϯϰϴ

ϭϬ͕ϲϰϵ

ϯ͕ϴϬϰ

WD

dŽŶƐ

ϭϬϭ͘ϳ

ϯϬϱ͘Ϭ

ϰϮϯ͘ϯ

ϰϭϵ͘ϭ

ϭϴϯ͘ϯ

ϲϱ͘ϱ

ƵŵƵůĂƚŝǀĞ
ǆĐĞƐƐ
ŵŝƐƐŝŽŶƐ

EKǆ

ƚŚŽƵƐĂŶĚƚŽŶƐ

ϳ͘ϲ

ϯϬ͘ϯ

ϲϬ͘ϲ

ϭϵϳ͘ϯ

ϯϲϯ͘Ϯ

ϰϯϭ͘ϱ

WD

ƚŚŽƵƐĂŶĚƚŽŶƐ

Ϭ͘ϭϬ

Ϭ͘ϰϭ

Ϭ͘ϴϯ

ϯ͘ϭϬ

ϱ͘ϵϲ

ϳ͘ϭϯ

Source: MJB&A analysis



%$&.*5281'±*/,'(558/(6
*OLGHUWUXFNVDUHQHZO\PDQXIDFWXUHGFDEFKDVVLVWKDWLQFRUSRUDWHXVHGHQJLQHVUDWKHUWKDQQHZHQJLQHV7KH
SURGXFWLRQDQGVDOHRIJOLGHUWUXFNVZDVRULJLQDOO\DOORZHGXQGHU&)5DQGWR
DFFRPPRGDWHVLWXDWLRQVZKHUHUHODWLYHO\QHZYHKLFOHVZHUHGDPDJHGH[WHQVLYHO\EXWZLWKRXWGHVWUR\LQJWKH
HQJLQH(3$DOORZHGDQRZQHUWRSXUFKDVHDQHZO\PDQXIDFWXUHGFDEFKDVVLVDQGWUDQVIHUWKHROGHQJLQHWRWKLV
QHZYHKLFOHZLWKRXWWKDWHQJLQHWKHQKDYLQJWRPHHWWKHHPLVVLRQVWDQGDUGIRUWKHPRGHO\HDUDSSOLFDEOHIRUWKH
QHZFDEFKDVVLV
$VVKRZQLQ)LJXUHSULRUWRDQQXDOVDOHVRIJOLGHUVZHUHOHVVWKDQYHKLFOHV%HWZHHQDQG
JOLGHUVDOHVLQFUHDVHGE\DQDYHUDJHRIPRUHWKDQSHU\HDUUHDFKLQJRYHULQ*OLGHUVDOHV



(QYLURQPHQWDO'HIHQVH)XQGHWDOComments of Environmental Defense Fund, the Environmental Law & Policy Center,
and WE ACT for Environmental Justice on the Environmental Protection Agency’s Proposed Rule, Repeal of Emission
Requirements for Glider Vehicles, Glider Engines, and Glider Kits, 82 Fed. Reg. 53,442 (November 16, 2017),EPA-HQOAR-2014-0827$SSHQGL[%3RWHQWLDO(PLVVLRQDQG+HDOWK,PSDFWVRI*OLGHU.LWV7DEOH7KLVDQDO\VLVLVEDVHGRQGDWD
IURP86(QYLURQPHQWDO3URWHFWLRQ$JHQF\Technical Support Document, Estimating the Benefit per ton of Reducing
PM2.5 Precursors from 17 Sectors-DQXDU\



7KHUDQJHRIHPLVVLRQGDPDJHHVWLPDWHVGHULYHVIURPWZRGLIIHUHQWPHWKRGRORJLHVIRUFDOFXODWLQJKHDOWKHIIHFWVZKLFK
(3$LGHQWLILHGLQWKHVFLHQWLILFOLWHUDWXUHDVZHOODVWKHXVHRIWZRGLIIHUHQWGLVFRXQWUDWHV DQG WRFDOFXODWHWKHQHW
SUHVHQWYDOXHRIRXW\HDUHIIHFWV7KHVHYDOXHVDUHLQGROODUV


5HJLVWUDWLRQVRIJOLGHUVPDGHZLWKFDEFKDVVLVIURPRQHPDMRUPDQXIDFWXUHU3$&&$5DUHHVWLPDWHGIRUWKH\HDUV±
GDWDRQDFWXDOUHJLVWUDWLRQVZDVXQDYDLODEOHGXHWRLQFRQVLVWHQFLHVLQWKHZD\WKHPDQXIDFWXUHUFRGHGWKHPRGHO\HDULQ
WKH9HKLFOH,GHQWLILFDWLRQ1XPEHURIJOLGHUNLWVLWVROG%HWZHHQDQG3$&&$5VXSSOLHGJOLGHUNLWVIRUSHUFHQW
RIWKHJOLGHUWUXFNVUHJLVWHUHGLQWKRVH\HDUVDQGWKLVJUDSKDVVXPHVWKDW3$&&$5KDGWKHVDPHPDUNHWVKDUHLQSULRU\HDUV
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MJB

A

IHOOVOLJKWO\LQDQGOLNHO\UHIOHFWLQJWKHDQWLFLSDWHGUHVWULFWLRQVWKDWZRXOGKDYHEHHQLPSRVHGE\
(3$¶VILQDOJOLGHUUXOHVDQGDOVRPLUURULQJDGHFOLQHLQWKHRYHUDOOKHDY\WUXFNPDUNHW
)LJXUH$QQXDO861HZ*OLGHU5HJLVWUDWLRQV
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12

Source: IHS/Polk Automotive

,QIRUPDWLRQVXEPLWWHGWR(3$DVFRPPHQWVLQUHVSRQVHWRWKHLUSURSRVHGJOLGHUUXOHVLQGLFDWHVWKDWPRVWJOLGHU
WUXFNVVROGLQWKHODVWIHZ\HDUVKDYHEHHQSXWLQVHUYLFHZLWKPRGHO\HDURUHDUOLHUHQJLQHV7KHVHHQJLQHV
DUHZHOOSDVWWKHLULQLWLDOHPLVVLRQZDUUDQW\SHULRGDQGHPLW12[DWUDWHVWZHQW\HLJKWWLPHVRUPRUHWKHHPLVVLRQ



,+63RON$XWRPRWLYHPDLQWDLQVDGDWDEDVHRIDOOQHZYHKLFOHUHJLVWUDWLRQVLQWKH86HDFK\HDUZKLFKLVFRPSLOHGIURP
GDWDSURYLGHGE\WKHPRWRUYHKLFOHGHSDUWPHQWVLQDOOVWDWHV)RUHDFKYHKLFOHWKHGDWDEDVHLQFOXGHVLQIRUPDWLRQRQWKH
PRGHO\HDUYHKLFOHW\SHFRQILJXUDWLRQPDQXIDFWXUHUDQGYHKLFOHRZQHU HQWLW\WKDWUHJLVWHUHGLW 7KHYHKLFOHLQIRUPDWLRQ
LVEDVHGRQGDWDHQFRGHGE\WKHSULPDU\PDQXIDFWXUHULQWKHXQLTXH9HKLFOH,GHQWLILFDWLRQ1XPEHU 9,1 DVVLJQHGWRHDFK
YHKLFOH)RUJOLGHUWUXFNVRQO\WKHPDQXIDFWXUHURIWKHJOLGHUNLW FDEFKDVVLV LVHQFRGHG,QIRUPDWLRQDERXWWKHVHFRQGDU\
JOLGHUWUXFNPDQXIDFWXUHUWKDWSXUFKDVHGWKHNLWLQVWDOOHGDXVHGHQJLQHDQGVROGWKHILQDOYHKLFOHWRDXVHULVQRWHQFRGHGLQ
WKH9,19HKLFOHVDUHUHJLVWHUHGE\WKHHQGXVHU±WKHHQWLW\WKDWSXUFKDVHGWKHJOLGHUWUXFNIURPWKHVHFRQGDU\PDQXIDFWXUHU


(')HWDOComment on Environmental Protection Agency’s Proposed Rule, Real of Emission Requirements for Glider
VehiclesDW -DQ (3$+42$5FLWLQJ*OLGHU(QJLQHVDQG*OLGHU.LWV5HGDFWHG/HWWHUIURP
&KDUOHV0RXOLVWR:LOOLDP&KDUPOH\1RY(3$+42$5
KWWSVZZZUHJXODWLRQVJRYGRFXPHQW"' (3$+42$5 ³1HDUO\DOOHQJLQHVIRUUHFHQWJOLGHUSURGXFWLRQ
DUHSUH(*5HQJLQHV´ 
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UDWHRIQHZHQJLQHVFRPSOLDQWZLWKFXUUHQW(3$QHZHQJLQHHPLVVLRQVWDQGDUGV7KHVHROGHUHQJLQHVDOVRHPLW
WHQWLPHVRUPRUH30WKDQQHZHQJLQHV%DVHGRQWKHFRPPHQWVUHFHLYHG(3$LQGLFDWHVWKDWYLUWXDOO\DOOJOLGHU
WUXFNVDUH&ODVV JURVVYHKLFOHZHLJKWUDWLQJ!SRXQGV FRPELQDWLRQWUXFNWUDFWRUV7KHVHYHKLFOHVDUH
W\SLFDOO\XVHGIRUERWKVKRUWKDXO UHJLRQDO DQGORQJKDXOIUHLJKWDSSOLFDWLRQV:KHQXVHGIRUORQJKDXOIUHLJKW
DQQXDOYHKLFOHPLOHDJHFDQH[FHHGPLOHVLQWKHILUVWVL[WRHLJKW\HDUVRIDWUXFN¶VOLIH
,QUHVSRQVHWRWKLVUHFHQWVLJQLILFDQWLQFUHDVHLQDQQXDOJOLGHUVDOHV(3$LQFOXGHGQHZUHVWULFWLRQVRQJOLGHU
SURGXFWLRQLQWKHILQDOUXOHEHJLQQLQJZLWKWKHPRGHO\HDUDQGSKDVLQJLQWRDQDQQXDOOLPLWRI
JOLGHUVSHUVPDOOPDQXIDFWXUHUVWDUWLQJLQ(3$HVWLPDWHGWKDWWKLVZRXOGUHVXOWLQOLPLWLQJWRWDOJOLGHU
YHKLFOHVDOHVZLWKQRQFRPSOLDQWHQJLQHVWRDSSUR[LPDWHO\SHU\HDULQDQGODWHU\HDUV7KHDJHQF\
QRWHGWKLVZDVLQOLQHZLWKWKHRULJLQDOLQWHQWRIDOORZLQJXVHGHQJLQHVWREHUHF\FOHGLQWRQHZJOLGHUYHKLFOHV

0(7+2'2/2*<$1'$668037,216
7RFRQGXFWWKLVDQDO\VLV0-% $XVHGDVVXPSWLRQVIRUDQQXDOYHKLFOHPLOHDJHWKURXJKRXWDWUXFN¶VOLIHDQQXDO
YHKLFOHVXUYLYDOUDWHVDQGHQJLQHHPLVVLRQUDWHVFRQWDLQHGLQ(3$¶V0RWRU9HKLFOH(PLVVLRQ6LPXODWRU
029(6 0RGHOWRHVWLPDWHWRWDODQQXDOHPLVVLRQVRI12[DQG30HDFK\HDUWKDWDWUXFNLVLQVHUYLFH7KLV
ZDVGRQHIRUERWK&ODVVWUDFWRUVDQG&ODVVVLQJOHXQLWWUXFNV
6HH)LJXUHVDQGZKLFKVXPPDUL]HWKHVHHVWLPDWHVIRU&ODVVWUDFWRUV7KHGDWDVKRZQLQ)LJXUHVDQGIRU
PRGHO\HDU±WUXFNVDQGDQGODWHUWUXFNVDUHFRQVLVWHQWZLWKDVVXPSWLRQVXVHGE\(3$ZKHQ
FRQGXFWLQJDQDQDO\VLVRIJOLGHUHPLVVLRQVLQUHVSRQVHWRFRPPHQWVUHFHLYHGRQWKHRULJLQDOSURSRVHGJOLGHU
UXOH$QQXDOYDOXHVIRU&ODVVVLQJOHXQLWWUXFNVIROORZDVLPLODUSDWWHUQEXWDUHORZHULQPDJQLWXGHGXHWR
DVVXPHGORZHUDQQXDOPLOHDJHSHUYHKLFOH
$VVKRZQDVDJURXSRIWUXFNVDJHVDQQXDOHPLVVLRQVSHUWUXFNRIERWK12[DQG30GHFUHDVHGXHSULPDULO\WR
ORZHUDQQXDOPLOHVGULYHQEXWDOVRGXHWRUHWLUHPHQWRIVRPHRIWKHRULJLQDOWUXFNVLQWKHJURXS,QDGGLWLRQ
WKHVHJUDSKVFOHDUO\LOOXVWUDWHWKDWWUXFNVZLWKROGHUHQJLQHV PRGHO\HDU KDYHVLJQLILFDQWO\KLJKHU
HPLVVLRQVHDFK\HDUWKDQWUXFNVZLWKPRGHO\HDUDQGODWHUHQJLQHVZKLFKPHHWFXUUHQWPRUHVWULQJHQW(3$
QHZHQJLQHHPLVVLRQVWDQGDUGV2YHU\HDUVDJOLGHUWUXFNZLWKDXVHGPRGHO\HDUHQJLQHZLOOHPLW
WRQVPRUH12[DQGWRQVPRUH30WKDQDWUXFNZLWKDQHZPRGHO\HDUHQJLQH





7KLVHVWLPDWHLVEDVHGRQ(3$¶V029(6HPLVVLRQVPRGHO5HFHQWWHVWLQJE\(3$LQGLFDWHVWKDWUHDOZRUOGHPLVVLRQV
IURPJOLGHUWUXFNVZLWKXVHGHQJLQHVFRXOGDFWXDOO\EHVLJQLILFDQWO\KLJKHU


*UHHQKRXVH*DV(PLVVLRQVDQG)XHO(IILFLHQF\6WDQGDUGVIRU0HGLXPDQG+HDY\'XW\(QJLQHVDQG9HKLFOHV²3KDVH
)HG5HJ 2FW  ³(3$EHOLHYHVWKDWLWVFKDQJHVZLOOUHVXOWLQWKHJOLGHUPDUNHWUHWXUQLQJWRWKHSUH
OHYHOVLQZKLFKIHZHUWKDQJOLGHUYHKLFOHVZLOOEHSURGXFHGLQPRVW\HDUV´ 
86(QYLURQPHQWDO3URWHFWLRQ$JHQF\Motor Vehicle Emission Simulator (MOVES),KWWSVZZZHSDJRYPRYHV




86(QYLURQPHQWDO3URWHFWLRQ$JHQF\(3$5$XJXVWGreenhouse Gas Emissions and Fuel Efficiency
Standards for Medium- and Heavy-Duty Engines and Vehicles -Phase 2 Response to Comments for Joint Rulemaking,
Appendix A to Section 14 – Sensitivity Analysis of Glider Impacts. ,QWKHLUDQDO\VLV(3$GLGQRWHVWLPDWHHPLVVLRQVIURP
PRGHO\HDUWUXFNV
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)LJXUH3URMHFWHG$QQXDO12[(PLVVLRQV&ODVV7UDFWRUV WRQV\HDURULJLQDOYHKLFOH 

•
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)LJXUH3URMHFWHG$QQXDO30(PLVVLRQV&ODVV7UDFWRUV WRQV\HDURULJLQDOYHKLFOH 
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$YDLODEOHHYLGHQFHLQGLFDWHVWKDWPRVWJOLGHUYHKLFOHVWKDWKDYHHQWHUHGVHUYLFHLQWKHSDVW\HDUVKDYHEHHQ
HTXLSSHGZLWKXVHGHQJLQHVRULJLQDOO\PDQXIDFWXUHGEHWZHHQPRGHO\HDUDQG$SSUR[LPDWHO\
PLOOLRQ&ODVVWUXFNVZHUHVROGLQWKH86EHWZHHQDQGRIZKLFKDSSUR[LPDWHO\ZHUHWUXFN
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WUDFWRUV$FFRUGLQJWR(3$WUXFNVXUYLYDODVVXPSWLRQVDWOHDVWRIWKHVHWUXFNVKDYHOLNHO\DOUHDG\EHHQ
UHWLUHG±WKHHQJLQHVIURPWKHVHUHWLUHGWUXFNVDUHWKHVRXUFHRIXVHGHQJLQHVLQVWDOOHGLQJOLGHUV%DVHGRQ(3$¶V
DVVXPHGWUXFNVXUYLYDOUDWHVDQGSURMHFWHGDQQXDOJOLGHUVDOHVWKHUHZLOOOLNHO\EHDVXIILFLHQWVXSSO\RIXVHG
HQJLQHVIURPWKLVJURXSRIWUXFNV PRGHO\HDU± WRVXSSO\WKHJOLGHUPDUNHWWKURXJKDWOHDVW
DIWHUZKLFKWKHXVHGHQJLQHVLQVWDOOHGLQJOLGHUVPLJKWVWDUWWRFRPHIURPWUXFNVRULJLQDOO\VROGLQPRGHO\HDUV
±,QDQ\HYHQWWKHXVHGHQJLQHVLQVWDOOHGLQJOLGHUWUXFNVEXLOWLQDQGZLOODOPRVW
FHUWDLQO\FRQWLQXHWRFRPHIURPWKLVROGHUDJHJURXSEHFDXVHJOLGHUPDQXIDFWXUHUVZLOOOLNHO\FRQWLQXHWRLQVWDOO
XVHGHQJLQHVRULJLQDOO\PDQXIDFWXUHGSULRUWRPRGHO\HDUIRUDVORQJDVSRVVLEOH(QJLQHVPDQXIDFWXUHG
EHJLQQLQJLQPRGHO\HDUZHUHUHTXLUHGWRFRPSO\ZLWKPRUHVWULQJHQWHPLVVLRQVWDQGDUGVZKLFKQHFHVVLWDWHG
LPSOHPHQWDWLRQRIH[KDXVWJDVUHFLUFXODWLRQ (*5 WRUHGXFH12[HPLVVLRQV7KHVHWHFKQRORJ\FKDQJHVIRU
PRGHO\HDUDQGODWHUHQJLQHVLQFUHDVHGPDLQWHQDQFHUHTXLUHPHQWVDQGUHGXFHGIXHOHFRQRP\FRPSDUHGWR
HDUOLHUPRGHO\HDUHQJLQHV
)RUWKLVDQDO\VLVZHDVVXPHGWKDWWKHQXPEHURIJOLGHUWUXFNVSURGXFHGLQERWKDQGZRXOGEHHTXDOWR
WKHQXPEHUVROGLQ XQLWVHDFK\HDU 7KLVLVDFRQVHUYDWLYHHVWLPDWHDVLWUHSUHVHQWVWKHQXPEHURI
6PDOO0DQXIDFWXUHU,QWHULP$OORZDQFHVDFWXDOO\XVHGLQXQGHU(3$¶VUHFHQWO\DQQRXQFHGQRQHQIRUFHPHQW
DFWLRQWKHVDPHQXPEHURIVPDOOPDQXIDFWXUHUDOORZDQFHVWKDWZHUHDYDLODEOHLQZLOODOVREHPDGHDYDLODEOH
LQDQG
7KLVZLOOUHVXOWLQDWOHDVWQHZJOLGHUVEHLQJSXWRQWKHURDGLQDQG8QGHU(3$¶VRULJLQDO
JOLGHUUXOHDPRUHOLPLWHGVPDOOPDQXIDFWXUHUH[HPSWLRQZDVDOORZHGZKLFK(3$HVWLPDWHGDWWKHWLPHWR
DPRXQWWRDOORZDEOHXQLWVSHU\HDUZLWKQRQFRPSOLDQWHQJLQHV$VVXFK(3$¶VGHFLVLRQQRWWRHQIRUFH
WKHILQDOJOLGHUSURYLVLRQVLQDQGZLOOOLNHO\UHVXOWLQDWOHDVWDGGLWLRQDOQHZJOLGHUVZLWK
XVHGQRQFRPSOLDQWHQJLQHVHQWHULQJVHUYLFH
7RFDOFXODWHHPLVVLRQVIURPWKHVHQRQFRPSOLDQWJOLGHUVWKHQXPEHURIH[FHVVJOLGHUVVROGHDFKPRGHO\HDU
LQDQGLQ ZDVPXOWLSOLHGE\WKHPRGHO\HDU±DQQXDOHPLVVLRQVIDFWRUV
)LJXUHVDQG IRUHDFKIXWXUH\HDUWKHWUXFNVZRXOGEHLQVHUYLFH)RUHDFKFDOHQGDU\HDUWRWDOQRQFRPSOLDQW
JOLGHUHPLVVLRQVIRUERWKPRGHO\HDUV DQG ZHUHWKHQVXPPHG7KHFDOFXODWLRQZDVWKHQUHSHDWHGIRU
WKHVDPHQXPEHURI³FRPSOLDQW´WUXFNVHTXLSSHGZLWKPRGHO\HDUHQJLQHV)RUHDFKFDOHQGDU\HDUWKH
³H[FHVV´HPLVVLRQVWKDWZLOOUHVXOWIURPUHSHDORIWKHJOLGHUUXOHVZDVFDOFXODWHGE\VXEWUDFWLQJWKHHVWLPDWHG
HPLVVLRQVIURPFRPSOLDQWWUXFNVIURPHVWLPDWHGHPLVVLRQIURPQRQFRPSOLDQWWUXFNV




%DVHGRQDQQXDOQHZWUXFNUHJLVWUDWLRQVWUDFNHGE\,+63RON$XWRPRWLYH



7KHVHDFWXDOVDOHVILJXUHVIRUDUHFRQVLVWHQWZLWKWKRXJKVOLJKWO\KLJKHUWKDQ(3$¶VSURMHFWLRQRIWKHKLJKHVWDQQXDO
VDOHVRIJOLGHUVLQPRGHO\HDUVSee (3$*UHHQKRXVH*DV(PLVVLRQVDQG)XHO(IILFLHQF\6WDQGDUGVIRU
0HGLXPDQG+HDY\'XW\(QJLQHVDQG9HKLFOHV3KDVH5HVSRQVHWR&RPPHQWVIRU-RLQW5XOHPDNLQJDW $XJXVW
 7KLVFRXOGEHGXHERWKWRWKHIDFWWKDWDFWXDOVDOHVH[FHHGHGSURMHFWLRQV DVWKHGDWDVXJJHVWV DQGEHFDXVHWKH
DOORZDEOHFDSLVYHU\OLNHO\KLJKHUWKDQWKHVDOHVLQDQ\LQGLYLGXDO\HDUEHWZHHQDQG


,WLVSRVVLEOHWKDWQRWDOODOORZDQFHVavailableLQZHUHXVHGVRWKHDYDLODEOHDOORZDQFHVLQDQGXQGHU
(3$¶VQRQHQIRUFHPHQWDFWLRQPD\EHKLJKHUWKDQXQLWV
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7RFDOFXODWHWKHPRQHWL]HGYDOXHRIQHJDWLYHKHDOWKHIIHFWVDVVRFLDWHGZLWKWKHVHH[FHVV12[DQG30HPLVVLRQV
ZHXVHGSHUWUXFNHVWLPDWHVGHYHORSHGE\WKH(QYLURQPHQWDO'HIHQVH)XQGXVLQJWKHVDPHLQFLGHQFHSHUWRQ
PHWKRGRORJ\WKDWZDVSUHYLRXVO\HPSOR\HGE\(3$WRHYDOXDWHWKHHIIHFWRIOLPLWLQJJOLGHUWUXFNVDOHV%RWK
WKH(')DQG(3$DQDO\VHVUHOLHGRQSULRUZRUNGRQHE\(3$WRHVWLPDWHWKHKHDOWKHIIHFWVRIGLUHFWO\HPLWWHG
SDUWLFXODWHPDWWHUDVZHOODVWKHKHDOWKHIIHFWVRIVHFRQGDU\30IRUPHGLQWKHDWPRVSKHUHGXHWRHPLVVLRQRI30
SUHFXUVRUVLQFOXGLQJ12[7KLVSULRUZRUNE\(3$LQGLFDWHVWKDWHPLVVLRQVIURPRQURDGYHKLFOHVLQZLOO
SURGXFHQHJDWLYHKHDOWKHIIHFWVZLWKDPRQHWL]HGYDOXHRISHUWRQRI12[HPLWWHGDQG
SHUWRQRI30HPLWWHG GROODUV 7KHHVWLPDWHGPRQHWL]HGGDPDJHVRIERWK30DQG12[
HPLVVLRQV WRQ LQFUHDVHVOLJKWO\IRUHPLVVLRQVLQODWHU\HDUV
8VLQJWKHVHWRQYDOXHVDQGHVWLPDWHVRIDQQXDOH[FHVVHPLVVLRQSHUJOLGHUWKH(')DQDO\VLVHVWLPDWHVWKDWOLIH
WLPHH[FHVVHPLVVLRQVIURPJOLGHUWUXFNVHTXLSSHGZLWKXVHGQRQFRPSOLDQWHQJLQHVZLOOSURGXFH
ELOOLRQLQHPLVVLRQGDPDJHV  RUPLOOLRQLQGDPDJHVSHUJOLGHUWUXFN7KHHVWLPDWHG
KHDOWKHIIHFWVLQFOXGH±SUHPDWXUHGHDWKVSHUJOLGHUWUXFNV$VQRWHGDERYHIRUWKHUHPDLQGHURI
RQDYHUDJH(3$¶VQRQHQIRUFHPHQWGHFLVLRQZLOOOLNHO\UHVXOWLQDGGLWLRQDOJOLGHUVDOHVSHUGD\$W
WKHVHDYHUDJHYDOXHVHDFKGD\¶VZRUWKRIVDOHVRYHUWKHLUOLIHWLPHZRXOGUHVXOWLQEHWZHHQDQGSUHPDWXUH
PRUWDOLWLHV
(')DOVRXVHG(3$¶V&2%5$PRGHOWRGRDPRUHGHWDLOHGDQDO\VLVRIWKHKHDOWKHIIHFWVRIH[FHVVJOLGHU
HPLVVLRQV7KH&2%5$PRGHOLVDGHWDLOHGPRGHOWKDWFDQEHXVHGWRFDOFXODWHKHDOWKHIIHFWVIURPHPLVVLRQ




(QYLURQPHQWDO'HIHQVH)XQGHWDOComments of Environmental Defense Fund, the Environmental Law & Policy Center,
and WE ACT for Environmental Justice on the Environmental Protection Agency’s Proposed Rule, Repeal of Emission
Requirements for Glider Vehicles, Glider Engines, and Glider Kits, 82 Fed. Reg. 53,442 (November 16, 2017),EPA-HQOAR-2014-0827$SSHQGL[%3RWHQWLDO(PLVVLRQDQG+HDOWK,PSDFWVRI*OLGHU.LWV7DEOH


86(QYLURQPHQWDO3URWHFWLRQ$JHQF\(3$5$XJXVWGreenhouse Gas Emissions and Fuel Efficiency
Standards for Medium- and Heavy-Duty Engines and Vehicles -Phase 2 Response to Comments for Joint Rulemaking,
Appendix A to Section 14 – Sensitivity Analysis of Glider Impacts. 


86(QYLURQPHQWDO3URWHFWLRQ$JHQF\Technical Support Document, Estimating the Benefit per ton of Reducing PM2.5
Precursors from 17 Sectors-DQXDU\


7KLVLVFRQVLVWHQWZLWKEXWVOLJKWO\KLJKHUWKDQ(3$¶VHVWLPDWHRIPLOOLRQLQOLIHWLPHHPLVVLRQGDPDJHVSHU
JOLGHUWUXFN6HHIRRWQRWH



(QYLURQPHQWDO'HIHQVH)XQGHWDOComments of Environmental Defense Fund, the Environmental Law & Policy Center,
and WE ACT for Environmental Justice on the Environmental Protection Agency’s Proposed Rule, Repeal of Emission
Requirements for Glider Vehicles, Glider Engines, and Glider Kits, 82 Fed. Reg. 53,442 (November 16, 2017),EPA-HQOAR-2014-0827$SSHQGL[%3RWHQWLDO(PLVVLRQDQG+HDOWK,PSDFWVRI*OLGHU.LWV7DEOH


&2%5$ZDVGHYHORSHGVSHFLILFDOO\IRUXVHLQORFDODQGVWDWHDVVHVVPHQWVRIHQHUJ\DQGHQYLURQPHQWDOSURJUDPV2QH
UHOHYDQWDVSHFWRI&2%5$LVWKDWRQURDGPRELOHVRXUFHVDUHEURNHQGRZQLQWRVHYHUDOFDWHJRULHVLQFOXGLQJKHDY\GXW\
GLHVHOYHKLFOHV6HH8VHU¶V0DQXDOIRUWKH&R%HQHILWV5LVN$VVHVVPHQW+HDOWK,PSDFWV6FUHHQLQJDQG0DSSLQJ7RRO
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FKDQJHVDWWKHFRXQW\VWDWHRUQDWLRQDOOHYHO(')¶VHVWLPDWHVRIWRWDOPRQHWL]HGKHDOWKHIIHFWVIURPWKH&2%5$
PRGHOZHUHFRQVLVWHQWZLWKWKHLUUHVXOWVXVLQJWKHLQFLGHQFHSHUWRQPHWKRGRORJ\


&2%5$ 9HUVLRQ86(3$ 6HSW  KWWSVZZZHSDJRYVWDWHORFDOHQHUJ\FREHQHILWVULVNDVVHVVPHQWFREUD
KHDOWKLPSDFWVVFUHHQLQJDQGPDSSLQJWRRO


(QYLURQPHQWDO'HIHQVH)XQGHWDOComments of Environmental Defense Fund, the Environmental Law & Policy Center,
and WE ACT for Environmental Justice on the Environmental Protection Agency’s Proposed Rule, Repeal of Emission
Requirements for Glider Vehicles, Glider Engines, and Glider Kits, 82 Fed. Reg. 53,442 (November 16, 2017),EPA-HQOAR-2014-0827$SSHQGL[%3RWHQWLDO(PLVVLRQDQG+HDOWK,PSDFWVRI*OLGHU.LWV7DEOHVDQG
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'DQD0/RZHOO
Senior Vice President & Technical Director
 
GORZHOO#PMEUDGOH\FRP


ĂŶĂŚĂƐǁŽƌŬĞĚŝŶD:ΘΖƐĂĚǀĂŶĐĞĚǀĞŚŝĐůĞƚĞĐŚŶŽůŽŐǇŐƌŽƵƉ
ƐŝŶĐĞ ϮϬϬϰ͕ ƉƌŽǀŝĚŝŶŐ ƐƚƌĂƚĞŐŝĐ ĂŶĂůǇƐŝƐ͕ ƉƌŽũĞĐƚ ŵĂŶĂŐĞŵĞŶƚ͕
ĂŶĚ ƚĞĐŚŶŝĐĂů ƐƵƉƉŽƌƚ ƚŽ ŵŽďŝůĞ ƐŽƵƌĐĞ ĞŵŝƐƐŝŽŶƐ ƌĞĚƵĐƚŝŽŶ
ƉƌŽŐƌĂŵƐ͘ ,ŝƐ ŵŽďŝůĞ ƐŽƵƌĐĞ ƉƌŽũĞĐƚ ǁŽƌŬ ŝŶĐůƵĚĞƐ ĞǀĂůƵĂƚŝŽŶ
ĂŶĚ ŝŵƉůĞŵĞŶƚĂƚŝŽŶ ŽĨ ĂĚǀĂŶĐĞĚ ĚŝĞƐĞů ĞŵŝƐƐŝŽŶƐ ĐŽŶƚƌŽůƐ͕
ĂůƚĞƌŶĂƚŝǀĞ ĨƵĞůƐ͕ ĂŶĚ ĂĚǀĂŶĐĞĚ ŚǇďƌŝĚ ĂŶĚ ĨƵĞů ĐĞůů ĞůĞĐƚƌŝĐ
ĚƌŝǀĞƐ͕ ĂƐ ǁĞůů ĂƐ ĚĞǀĞůŽƉŵĞŶƚ ĂŶĚ ŝŵƉůĞŵĞŶƚĂƚŝŽŶ ŽĨ ĚŝĞƐĞů
ĞŵŝƐƐŝŽŶƐ ƚĞƐƚŝŶŐ ƉƌŽŐƌĂŵƐ ĨŽƌ Ă ƌĂŶŐĞ ŽĨ ŽŶƌŽĂĚ ĂŶĚ ŶŽŶƌŽĂĚ
ŚĞĂǀǇͲĚƵƚǇ ǀĞŚŝĐůĞ ƚǇƉĞƐ͘ ĂŶĂ ďƌŝŶŐƐ ƚŽ ĐůŝĞŶƚƐ Ă ǁĞĂůƚŚ ŽĨ
ƉƌĂĐƚŝĐĂů ŬŶŽǁůĞĚŐĞ ĂŶĚ ĞǆƉĞƌŝĞŶĐĞ͕ ƚŚĞ ƌĞĂůͲǁŽƌůĚ ƉĞƌƐƉĞĐƚŝǀĞ
ŽĨ Ă ŵĂũŽƌ ĨůĞĞƚ ŽƉĞƌĂƚŽƌ͕ ĂŶĚ Ă ƉƌŽǀĞŶ ƚƌĂĐŬ ƌĞĐŽƌĚ ŝŶ
ƚĞĐŚŶŽůŽŐǇŝŵƉůĞŵĞŶƚĂƚŝŽŶ͘

ƌĞĂƐŽĨǆƉĞƌƚŝƐĞ
ĚǀĂŶĐĞĚǀĞŚŝĐůĞĞŵŝƐƐŝŽŶƐ
ƌĞĚƵĐƚŝŽŶƚĞĐŚŶŽůŽŐŝĞƐ
sĞŚŝĐůĞƚĞĐŚŶŽůŽŐǇ
ĚĞǀĞůŽƉŵĞŶƚĂŶĚĚĞƉůŽǇŵĞŶƚ
dƌĂŶƐŝƚŵĂŝŶƚĞŶĂŶĐĞ
ŵĂŶĂŐĞŵĞŶƚ
sĞŚŝĐůĞĞŵŝƐƐŝŽŶƐƚĞƐƚŝŶŐ
ŝĞƐĞůŝŶƐƉĞĐƚŝŽŶĂŶĚ
ŵĂŝŶƚĞŶĂŶĐĞƉƌŽŐƌĂŵƐ
dƌĂŶƐŝƚǀĞŚŝĐůĞƐƉĞĐŝĨŝĐĂƚŝŽŶ
ĂŶĚƉƌŽĐƵƌĞŵĞŶƚƐƵƉƉŽƌƚ

ĂŶĂŚĂƐϮϱǇĞĂƌƐƉƌŽĨĞƐƐŝŽŶĂůĞǆƉĞƌŝĞŶĐĞŝŶƚŚĞƚƌĂŶƐƉŽƌƚĂƚŝŽŶ >ŝĨĞĐǇĐůĞĐŽƐƚŵŽĚĞůŝŶŐĂŶĚ
ĂŶĚ ŐŽǀĞƌŶŵĞŶƚ ƐĞĐƚŽƌƐ͘ WƌŝŽƌ ƚŽ ũŽŝŶŝŶŐ D:Θ͕ ĂŶĂ ƐƉĞŶƚ
ĨŝŶĂŶĐŝĂůĂŶĂůǇƐŝƐ
ƐĞǀĞŶ ǇĞĂƌƐ ĂƐ ƚŚĞ ƐƐŝƐƚĂŶƚ ŚŝĞĨ DĂŝŶƚĞŶĂŶĐĞ KĨĨŝĐĞƌ ĨŽƌ
ZĞƐĞĂƌĐŚ Θ ĞǀĞůŽƉŵĞŶƚ Ăƚ Dd EĞǁ zŽƌŬ ŝƚǇ dƌĂŶƐŝƚΖƐ WƌŽũĞĐƚŵĂŶĂŐĞŵĞŶƚ
ĞƉĂƌƚŵĞŶƚ ŽĨ ƵƐĞƐ͘ /Ŷ ŚŝƐ ƌŽůĞ ǁŝƚŚ Ez dƌĂŶƐŝƚ͕ ĂŶĂ ǁĂƐ
ƌĞƐƉŽŶƐŝďůĞ ĨŽƌ ďŽƚŚ ĞǀĂůƵĂƚŝŽŶ ĂŶĚ ŝŵƉůĞŵĞŶƚĂƚŝŽŶ ŽĨ ĐůĞĂŶ ĨƵĞů ƚĞĐŚŶŽůŽŐǇ ƉƌŽŐƌĂŵƐ͕ ŝŶĐůƵĚŝŶŐ
ƚĞĐŚŶŽůŽŐǇ ĂŶĚ ǀĞŚŝĐůĞ ƚĞƐƚŝŶŐ͕ ĞŵŝƐƐŝŽŶƐ ƚĞƐƚŝŶŐ ĂŶĚ ĨůĞĞƚ ĞŵŝƐƐŝŽŶƐ ŵŽĚĞůŝŶŐ͕ ĐŽŵƉŽŶĞŶƚͬǀĞŚŝĐůĞ
ƐƉĞĐŝĨŝĐĂƚŝŽŶ͕ ŵĂŝŶƚĞŶĂŶĐĞ ƉƌŽŐƌĂŵ ĂŶĂůǇƐŝƐ͕ ĂƉƉůŝĐĂƚŝŽŶƐ ĞŶŐŝŶĞĞƌŝŶŐ ƐƵƉƉŽƌƚ͕ ĨŝŶĂŶĐŝĂů ĂŶĂůǇƐŝƐ͕
ďƵĚŐĞƚ ĚĞǀĞůŽƉŵĞŶƚ ĂŶĚ ƉůĂŶŶŝŶŐ͕ ƉƌŽĐƵƌĞŵĞŶƚ ƐƵƉƉŽƌƚ͕ ĂŶĚ ƉƌŽũĞĐƚ ŵĂŶĂŐĞŵĞŶƚ͘ hŶĚĞƌ ŚŝƐ
ůĞĂĚĞƌƐŚŝƉ͕ Ez dƌĂŶƐŝƚ ĚĞǀĞůŽƉĞĚ ĂŶĚ ĞǆĞĐƵƚĞĚ ĂŶ ĂŐŐƌĞƐƐŝǀĞ ƉƌŽŐƌĂŵ ƚŽ ŝŵƉůĞŵĞŶƚ ŶĞǁ
ƚĞĐŚŶŽůŽŐŝĞƐ ĨůĞĞƚͲǁŝĚĞ͕ ƌĞƐƵůƚŝŶŐ ŝŶ ƚŚĞ ĐƌĞĂƚŝŽŶ ŽĨ Ez dƌĂŶƐŝƚΖƐ ůĞĂŶ &ƵĞů ƵƐ WƌŽŐƌĂŵ ƚŽ ƌĞĚƵĐĞ
ĞǆŚĂƵƐƚĞŵŝƐƐŝŽŶƐĨƌŽŵƚŚĞĨůĞĞƚŽĨϰ͕ϱϬϬĨŝǆĞĚͲƌŽƵƚĞƚƌĂŶƐŝƚďƵƐĞƐ͘
 ƌĞĐŽŐŶŝǌĞĚ ĞůĞĐƚƌŝĐ ĚƌŝǀĞ ĂŶĚ ĐůĞĂŶ ĨƵĞů ĞǆƉĞƌƚ ǁŝƚŚŝŶ ƚƌĂŶƐŝƚ͕ ĂŶĂ ŚĂƐ ŵĂĚĞ ŶƵŵĞƌŽƵƐ
ƉƌĞƐĞŶƚĂƚŝŽŶƐ Ăƚ ŝŶĚƵƐƚƌǇ ĐŽŶĨĞƌĞŶĐĞƐ ĂŶĚ ǁŽƌŬƐŚŽƉƐ ƐƉŽŶƐŽƌĞĚ ďǇ Wd͕ dZ͕ ^͕ h^ W͕ ƚŚĞ
ĂŶĂĚŝĂŶhƌďĂŶdƌĂŶƐŝƚƐƐŽĐŝĂƚŝŽŶ͕ƚŚĞůĞĐƚƌŝĐWŽǁĞƌZĞƐĞĂƌĐŚ/ŶƐƚŝƚƵƚĞ͕ƚŚĞEĂƚŝŽŶĂůWĂƌŬƐ^ĞƌǀŝĐĞ
ĂŶĚ ƚŚĞ tŽƌůĚ ĂŶŬ͘ ,Ğ ŚĂƐ ĂůƐŽ ƐĞƌǀĞĚ ŽŶ ĂĚǀŝƐŽƌǇ ĐŽŵŵŝƚƚĞĞƐ ĨŽƌ ƚŚĞ ,ĂƌǀĂƌĚ ĞŶƚĞƌ ĨŽƌ ZŝƐŬ
ŶĂůǇƐŝƐĂŶĚƚŚĞh^WΖƐŶǀŝƌŽŶŵĞŶƚĂůdĞĐŚŶŽůŽŐǇsĞƌŝĨŝĐĂƚŝŽŶWƌŽŐƌĂŵ͘

ZĞƉƌĞƐĞŶƚĂƚŝǀĞD:ΘWƌŽũĞĐƚƐ
x EĞǁzŽƌŬŝƚǇϯůĞĐƚƌŝĐdƌƵĐŬĞŵŽŶƐƚƌĂƚŝŽŶWƌŽũĞĐƚ
x EĞǁzŽƌŬsŚĂƌŐŝŶŐ/ŶĨƌĂƐƚƌƵĐƚƵƌĞZŽĂĚŵĂƉ
x dƌĂŶƐ>ŝŶŬ>ŽǁĂƌďŽŶ&ůĞĞƚWůĂŶ
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x EZ^ƚĂƚĞͲ>ĞǀĞůWůƵŐͲŝŶůĞĐƚƌŝĐsĞŚŝĐůĞŽƐƚͲĞŶĞĨŝƚŶĂůǇƐŝƐ
x ĞƌĞƐWůƵŐͲŝŶsĞŚŝĐůĞŚĂƌŐŝŶŐ/ŶĨƌĂƐƚƌƵĐƚƵƌĞŶĂůǇƐŝƐ
x d/EŽƌƚŚĞĂƐƚŚĂƌŐŝŶŐ/ŶĨƌĂƐƚƌƵĐƚƵƌĞ'ĂƉŶĂůǇƐŝƐ
x ŶǀŝƌŽŶŵĞŶƚĂůĞĨĞŶƐĞWŝƉĞůŝŶĞůŽǁĚŽǁŶŵŝƐƐŝŽŶƐĂŶĚDŝƚŝŐĂƚŝŽŶKƉƚŝŽŶƐ
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

DŝůǁĂƵŬĞĞŽƵŶƚǇdƌĂŶƐŝƚůƚĞƌŶĂƚŝǀĞ&ƵĞůŶĂůǇƐŝƐ
dƌĂŶƐ>ŝŶŬʹůƚĞƌŶĂƚŝǀĞ&ƵĞůdƌĂŶƐŝƚKƉƚŝŽŶƐĂŶĚDŽĚĞůŝŶŐdŽŽů
ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶŽĨ>E'WĞĂŬ^ŚĂǀŝŶŐ&ĂĐŝůŝƚŝĞƐʹWƌŽŽĨŽĨŽŶĐĞƉƚ
ŝƚǇŽĨWŝƚƚƐďƵƌŐŚ&ůĞĞƚ^ƵƐƚĂŝŶĂďŝůŝƚǇŶĂůǇƐŝƐ
EĞǁzŽƌŬ^ƚĂƚĞŶĞƌŐǇZĞƐĞĂƌĐŚΘĞǀĞůŽƉŵĞŶƚƵƚŚŽƌŝƚǇ͕WƌŝĐŝŶŐ^ƚƌĂƚĞŐŝĞƐƚŽZĞĚƵĐĞ'ƌŝĚ
/ŵƉĂĐƚƐŽĨůĞĐƚƌŝĐsĞŚŝĐůĞƐŝŶEĞǁzŽƌŬ
EĞǁdƌĂŶƐŝƚsĞŚŝĐůĞdĞĐŚŶŽůŽŐǇŽŶƐƵůƚĂŶƚ͕ĚǀĂŶĐĞĚdƌĂŶƐŝƚsĞŚŝĐůĞŽŶƐŽƌƚŝƵŵ͕>ŽƐŶŐĞůĞƐ
ŽƵŶƚǇDĞƚƌŽƉŽůŝƚĂŶdƌĂŶƐƉŽƌƚĂƚŝŽŶƵƚŚŽƌŝƚǇ
EĞǁzŽƌŬŝƚǇDĂƌŝŶĞ&ĞƌƌǇŵŝƐƐŝŽŶƐdĞƐƚWƌŽŐƌĂŵ
EĞǁzŽƌŬWŽǁĞƌƵƚŚŽƌŝƚǇ&ůĞĞƚŶĂůǇƐŝƐʹKƉƚŝŽŶƐƚŽZĞĚƵĐĞ','ŵŝƐƐŝŽŶƐ
^yE'>ŽĐŽŵŽƚŝǀĞ&ĞĂƐŝďŝůŝƚǇŶĂůǇƐŝƐ
&ͬĞƌĞƐ͕ĨĨĞĐƚŽĨWWŚĂƐĞϮ&ƵĞůĨĨŝĐŝĞŶĐǇZĞŐƵůĂƚŝŽŶƐŽŶ&ƌĞŝŐŚƚZĂƚĞƐ
ŽŵƉĂƌŝƐŽŶŽĨ&ƵĞůĐŽŶŽŵǇΘŵŝƐƐŝŽŶƐĨƌŽŵDŽĚĞƌŶŝĞƐĞů͕E'͕ĂŶĚ,ǇďƌŝĚƵƐĞƐ
&ĞĚĞƌĂůDŽƚŽƌĂƌƌŝĞƌ^ĂĨĞƚǇĚŵŝŶŝƐƚƌĂƚŝŽŶ͕ZĞĐŽŵŵĞŶĚĞĚhƉĚĂƚĞƐƚŽ^ĂĨĞƚǇZĞŐƵůĂƚŝŽŶƐƚŽ
ĐĐŽŵŵŽĚĂƚĞůĞĐƚƌŝĐƌŝǀĞsĞŚŝĐůĞƐ
ZĞĨŝŶĞƌǇ'ĂƐŶŐŝŶĞdĞƐƚWƌŽŐƌĂŵ
&ĞĚĞƌĂůDŽƚŽƌĂƌƌŝĞƌ^ĂĨĞƚǇĚŵŝŶŝƐƚƌĂƚŝŽŶ͕dƌĂŝŶŝŶŐWƌŽŐƌĂŵĨŽƌŽŵŵĞƌĐŝĂůsĞŚŝĐůĞ
/ŶƐƉĞĐƚŽƌƐŝŶĞƚĞĐƚŝŶŐ&ƵĞů>ĞĂŬƐĨƌŽŵE'͕>E'͕ĂŶĚ>W'sĞŚŝĐůĞƐ
WŽƌƚƵƚŚŽƌŝƚǇŽĨůůĞŐŚĞŶǇŽƵŶƚǇƵƐ&ůĞĞƚŵŝƐƐŝŽŶƐŶĂůǇƐŝƐ
^ǇƐƚĞŵƐ͕,ǇďƌŝĚƵƐ&ƵĞůĐŽŶŽŵǇdĞƐƚŝŶŐ
EĞǁzŽƌŬŝƚǇƵƐŝŶĞƐƐ/ŶƚĞŐƌŝƚǇŽŵŵŝƐƐŝŽŶ͕ŶĂůǇƐŝƐŽĨ͞ŐĞͲŽƵƚ͟WŽůŝĐǇKƉƚŝŽŶƐƚŽZĞĚƵĐĞ
ŵŝƐƐŝŽŶƐĨƌŽŵŽŵŵĞƌĐŝĂůZĞĨƵƐĞdƌƵĐŬƐŝŶEĞǁzŽƌŬŝƚǇ
ŶǀŝƌŽŶŵĞŶƚĂůĞĨĞŶƐĞ&ƵŶĚ͕WŽůŝĐǇKƉƚŝŽŶƐƚŽZĞĚƵĐĞ&ƵŐŝƚŝǀĞŵŝƐƐŝŽŶƐĨƌŽŵEĂƚƵƌĂů'ĂƐ
WƌŽĚƵĐƚŝŽŶ&ĂĐŝůŝƚŝĞƐ
/d͕WŽůŝĐŝĞƐƚŽĚĚƌĞƐƐůĞĐƚƌŝĐsĞŚŝĐůĞͲ'ƌŝĚ/ŶƚĞŐƌĂƚŝŽŶ
/d͕ǀĂůƵĂƚŝŽŶŽĨDĞƚŚĂŶĞ>ĞĂŬĂŐĞĨƌŽŵ>E'DĂƌŝŶĞ&ƵĞůƵŶŬĞƌŝŶŐ
ůĞĂŶŝƌdĂƐŬ&ŽƌĐĞ͕ŝĞƐĞůŵŝƐƐŝŽŶƐZĞĚƵĐƚŝŽŶWŽůŝĐǇdŽŽůŬŝƚƐ
ůĞĂŶŝƌdĂƐŬ&ŽƌĐĞ͕ŝĞƐĞůůĂĐŬĂƌďŽŶůŝŵĂƚĞŽŵƉĂƌŝƐŽŶƐ
EĞǁzŽƌŬWŽǁĞƌƵƚŚŽƌŝƚǇ͕,ǇďƌŝĚ^ĐŚŽŽůƵƐ/ŶͲ^ĞƌǀŝĐĞĞŵŽŶƐƚƌĂƚŝŽŶWƌŽŐƌĂŵ
&ĞĚĞƌĂůDŽƚŽƌĂƌƌŝĞƌ^ĂĨĞƚǇĚŵŝŶŝƐƚƌĂƚŝŽŶ͕ZĞĐŽŵŵĞŶĚĞĚhƉĚĂƚĞƐƚŽ^ĂĨĞƚǇZĞŐƵůĂƚŝŽŶƐƚŽ
ĐĐŽŵŵŽĚĂƚĞEĂƚƵƌĂů'ĂƐsĞŚŝĐůĞƐ
ZĞŐƵůĂƚŽƌǇ^ƵƉƉŽƌƚƚŽ,ĞĂǀǇͲĚƵƚǇŝĞƐĞůŶŐŝŶĞDĂŶƵĨĂĐƚƵƌĞƌƐĨŽƌdƌĂŶƐŝƚŝŽŶĨƌŽŵWdŝĞƌϮ
ƚŽWdŝĞƌϯͬϰZĞŐƵůĂƚŝŽŶƐ
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x ^ǇƐƚĞŵƐ͕dĞĐŚŶŝĐĂůDĂƌŬĞƚŝŶŐ^ƵƉƉŽƌƚĂŶĚŶĂůǇƐŝƐĨŽƌ^ĂůĞƐŽĨ,ǇďƌŝĚͲůĞĐƚƌŝĐdƌĂŶƐŝƚ
ƵƐĞƐ
x &ĞĚĞƌĂůDŽƚŽƌĂƌƌŝĞƌ^ĂĨĞƚǇĚŵŝŶŝƐƚƌĂƚŝŽŶ͕'ƵŝĚĞůŝŶĞƐĨŽƌdŚĞhƐĞŽĨ,ǇĚƌŽŐĞŶ&ƵĞůŝŶ
ŽŵŵĞƌĐŝĂůsĞŚŝĐůĞƐ
x /d͕ŶĂůǇƐŝƐŽĨdƌĂŝůĞƌdĞĐŚŶŽůŽŐŝĞƐǀĂŝůĂďůĞƚŽ/ŶĐƌĞĂƐĞ&ƌĞŝŐŚƚsĞŚŝĐůĞĨĨŝĐŝĞŶĐǇ
x ŵĞƌŝĐĂŶůĞĂŶ^ŬŝĞƐ&ŽƵŶĚĂƚŝŽŶ͕EĂƚƵƌĂů'ĂƐĨŽƌDĂƌŝŶĞsĞƐƐĞůƐ͕h͘^͘DĂƌŬĞƚKƉƉŽƌƚƵŶŝƚŝĞƐ
x ŵĞƌŝĐĂŶƵƐƐƐŽĐŝĂƚŝŽŶ͕ŽŵƉĂƌŝƐŽŶŽĨŽĂĐŚƵƐ^ĞƌǀŝĐĞƚŽŵƚƌĂŬĂŶĚƚŽƚŚĞƐƐĞŶƚŝĂůŝƌ
^ĞƌǀŝĐĞWƌŽŐƌĂŵ
x /d͕WŽůŝĐǇKƉƚŝŽŶƐƚŽĚĚƌĞƐƐhƌďĂŶKĨĨͲǇĐůĞEKǆŵŝƐƐŝŽŶƐĨƌŽŵƵƌŽ/sͬsdƌƵĐŬƐ
x ŚĞůƐĞĂŽůůĂďŽƌĂƚŝǀĞ͕dZhůĞĐƚƌŝĨŝĐĂƚŝŽŶĂƚEĞǁŶŐůĂŶĚWƌŽĚƵĐĞĞŶƚĞƌ
x sŽůƉĞdƌĂŶƐƉŽƌƚĂƚŝŽŶĞŶƚĞƌ͕&ƵĞůĞůůƵƐ>ŝĨĞǇĐůĞŽƐƚDŽĚĞů
x sŽůƉĞdƌĂŶƐƉŽƌƚĂƚŝŽŶĞŶƚĞƌ͕&ƵĞůĞůůƵƐDĂŝŶƚĞŶĂŶĐĞDĂŶƵĂůΘdƌĂŝŶŝŶŐWƌŽŐƌĂŵ
x EĞǁzŽƌŬWŽǁĞƌƵƚŚŽƌŝƚǇ͕'ƌĞĞŶ&ůĞĞƚKƉƚŝŽŶƐŶĂůǇƐŝƐ
x ůĞĂŶŝƌdĂƐŬ&ŽƌĐĞ͕dĞĐŚŶŝĐĂů^ƵƉƉŽƌƚĨŽƌŝĞƐĞůŵŝƐƐŝŽŶZĞĚƵĐƚŝŽŶWŽůŝĐǇĞǀĞůŽƉŵĞŶƚ
x 'ƌĞĂƚ>ĂŬĞƐdŽǁŝŶŐ͕ŵŝƐƐŝŽŶƐdĞƐƚŝŶŐŽĨ^ZͲĞƋƵŝƉƉĞĚDĂƌŝŶĞWŽǁĞƌĂƌŐĞ
x ŽŶƐĞƌǀĂƚŝŽŶ>Ăǁ&ŽƵŶĚĂƚŝŽŶ͕ZĞǀŝĞǁŽĨDĂƐƐĂĐŚƵƐĞƚƚƐWŽůŝĐŝĞƐƚŽZĞĚƵĐĞ','ĨƌŽŵƚŚĞ
dƌĂŶƐƉŽƌƚĂƚŝŽŶ^ĞĐƚŽƌ
x /d͕^ƵƉƉŽƌƚĨŽƌ,ĞĂǀǇͲƵƚǇsĞŚŝĐůĞ&ƵĞůĐŽŶŽŵǇͬ','ZĞŐƵůĂƚŝŽŶ
x ŵĞƌŝĐĂŶ>ƵŶŐƐƐŽĐŝĂƚŝŽŶ͕dĞĐŚŶŝĐĂů^ƵƉƉŽƌƚĨŽƌŶĞƌŐǇWŽůŝĐǇĞǀĞůŽƉŵĞŶƚ
x ^y͕'ĞŶͲƐĞƚ>ŽĐŽŵŽƚŝǀĞŵŝƐƐŝŽŶƐdĞƐƚŝŶŐ
x <ĞǇƐƉĂŶŶĞƌŐǇĞůŝǀĞƌǇ͕ƵƌƌĞŶƚĂŶĚWƌŽƉŽƐĞĚdƌĂŶƐƉŽƌƚĂƚŝŽŶdĞĐŚŶŽůŽŐǇZĞǀŝĞǁ
x ŶǀŝƌŽŶŵĞŶƚĂŶĂĚĂ͕Kŝů^ĂŶĚƐ^ĞĐƚŽƌŵŝƐƐŝŽŶZĞĚƵĐƚŝŽŶ&ĞĂƐŝďŝůŝƚǇ^ƚƵĚǇ
x dƌĂŶƐůŝŶŬͬ'sd͕ƵƐdĞĐŚŶŽůŽŐǇĞŵŽŶƐƚƌĂƚŝŽŶWƌŽŐƌĂŵ͕WŚĂƐĞϭ͕Ϯ͕ϯΘϰ
x DĂƐƐĂĐŚƵƐĞƚƚƐĂǇdƌĂŶƐƉŽƌƚĂƚŝŽŶƵƚŚŽƌŝƚǇ;DdͿ͕/ŶͲƐĞƌǀŝĐĞE'ƵƐdĞƐƚWƌŽŐƌĂŵ
x Dd͕ĞǀĞůŽƉŵĞŶƚŽĨĂŶŶŚĂŶĐĞĚƵƐŵŝƐƐŝŽŶƐDŽŶŝƚŽƌŝŶŐĂŶĚŽŶƚƌŽůWƌŽŐƌĂŵ
x ŵĞƌŝĐĂŶƵƐƐƐŽĐŝĂƚŝŽŶ͕dƌĂŶƐŝƚDŽĚĞƐΘ','KĨĨƐĞƚŶĂůǇƐŝƐ
x EŝĐŚŽůĂƐ/ŶƐƚŝƚƵƚĞ͕^dh^>ŝĨĞǇĐůĞŽƐƚĂŶĚŵŝƐƐŝŽŶƐDŽĚĞů
x WEzE:͕ƌŽŽŬůǇŶƌƵŝƐĞdĞƌŵŝŶĂů^ŚŽƌĞWŽǁĞƌ&ĞĂƐŝďŝůŝƚǇ^ƚƵĚǇȱ
x DĂƐƐĂĐŚƵƐĞƚƚƐĞƉĂƌƚŵĞŶƚŽĨŶǀŝƌŽŶŵĞŶƚĂůWƌŽƚĞĐƚŝŽŶ͕ŝĞƐĞůŶŐŝŶĞZĞƚƌŽĨŝƚƐŝŶƚŚĞ
ŽŶƐƚƌƵĐƚŝŽŶ/ŶĚƵƐƚƌǇ͗,ŽǁƚŽ'ƵŝĚĞ
x ^dWWͬ>WK͕'ƵŝĚĂŶĐĞĨŽƌƚŚĞŽŶƚƌŽůŽĨ&ŝŶĞWĂƌƚŝĐƵůĂƚĞDĂƚƚĞƌŵŝƐƐŝŽŶƐĨƌŽŵ/ŶĚƵƐƚƌǇ
^ĞĐƚŽƌƐ
x ^W͕h͘^ͬ͘DĞǆŝĐĂŶŽƌĚĞƌZĞŵŽƚĞ^ĞŶƐŝŶŐŵŝƐƐŝŽŶƐdĞƐƚŝŶŐWƌŽũĞĐƚ
x ŶǀŝƌŽŶŵĞŶƚĂůĞĨĞŶƐĞ͕EĞǁzŽƌŬŝƚǇ/ĚůŝŶŐŵŝƐƐŝŽŶƐĂůĐƵůĂƚŽƌ
x EZ͕DdEĞǁzŽƌŬŝƚǇdƌĂŶƐŝƚƵƐ&ůĞĞƚŵŝƐƐŝŽŶƐŶĂůǇƐŝƐ
x E^hD͕ZĞŐŝŽŶϭĂŶĚZĞŐŝŽŶϮDĂƌŝŶĞŶŐŝŶĞZĞƉŽǁĞƌWƌŽũĞĐƚ
x EŽƌƚŚĞĂƐƚhƚŝůŝƚǇdƌƵĐŬZĞƚƌŽĨŝƚWƌŽŐƌĂŵ
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WƌŝŽƌtŽƌŬǆƉĞƌŝĞŶĐĞ
:ƵůǇϭϵϵϲʹDĂǇϮϬϬϰ

DdEĞǁzŽƌŬŝƚǇdƌĂŶƐŝƚ͕ĞƉĂƌƚŵĞŶƚŽĨƵƐĞƐ
ƐƐŝƐƚĂŶƚŚŝĞĨDĂŝŶƚĞŶĂŶĐĞKĨĨŝĐĞƌ͕ZĞƐĞĂƌĐŚΘ
ĞǀĞůŽƉŵĞŶƚ

DĂƌĐŚϭϵϵϯʹ:ƵŶĞϭϵϵϲ

DdEĞǁzŽƌŬŝƚǇdƌĂŶƐŝƚ͕ĞƉƚ͘ŽĨĂƉŝƚĂůWƌŽŐƌĂŵƐ
DĂŶĂŐĞƌŽĨĂƉŝƚĂů/ŶǀĞƐƚŵĞŶƚŶĂůǇƐŝƐ

&ĞďϭϵϵϬͲ&Ğďϭϵϵϯ

ŝƚǇŽĨEĞǁzŽƌŬ͕KĨĨŝĐĞŽĨDĂŶĂŐĞŵĞŶƚĂŶĚƵĚŐĞƚ
^ƵƉĞƌǀŝƐŝŶŐWƌŽũĞĐƚDĂŶĂŐĞƌ͕sĂůƵĞŶŐŝŶĞĞƌŝŶŐ

^ĞƉƚϭϵϴϱʹ^ĞƉƚϭϵϴϵ

hŶŝƚĞĚ^ƚĂƚĞƐƌŵǇ͕ϮϵϵƚŚŶŐŝŶĞĞƌĂƚƚĂůŝŽŶ
ĂƚƚĂůŝŽŶĚũƵƚĂŶƚ͖ŽŵďĂƚŶŐŝŶĞĞƌWůĂƚŽŽŶ>ĞĂĚĞƌ


ĚƵĐĂƚŝŽŶ
>ĞŽŶĂƌĚE͘^ƚĞƌŶ^ĐŚŽŽůŽĨƵƐŝŶĞƐƐ͕EĞǁzŽƌŬhŶŝǀĞƌƐŝƚǇ͕EĞǁzŽƌŬ͕Ez
DĂƐƚĞƌƐ ŽĨ ƵƐŝŶĞƐƐ ĚŵŝŶŝƐƚƌĂƚŝŽŶ͖ ĐŽͲŵĂũŽƌ ŝŶ DĂŶĂŐĞŵĞŶƚ ĂŶĚ KƉĞƌĂƚŝŽŶƐ DĂŶĂŐĞŵĞŶƚ͕
ϭϵϵϱ
DĂǇŽƌΖƐ'ƌĂĚƵĂƚĞ^ĐŚŽůĂƌƐŚŝƉ͖ĞĂŶ͛ƐǁĂƌĚĨŽƌĐĂĚĞŵŝĐǆĐĞůůĞŶĐĞ
WƌŝŶĐĞƚŽŶhŶŝǀĞƌƐŝƚǇ͕WƌŝŶĐĞƚŽŶ͕E:
ĂĐŚĞůŽƌŽĨ^ĐŝĞŶĐĞŝŶDĞĐŚĂŶŝĐĂůŶŐŝŶĞĞƌŝŶŐ͕ϭϵϴϱ
^ƵŵŵĂƵŵ>ĂƵĚĞ͖WŚŝĞƚĂ<ĂƉƉĂ͖dĂƵĞƚĂWŝ
&ŽƵƌͲǇĞĂƌZ͘K͘d͘͘ƐĐŚŽůĂƌƐŚŝƉ͖ŝƐƚŝŶŐƵŝƐŚĞĚDŝůŝƚĂƌǇ'ƌĂĚƵĂƚĞ

WƌŽĨĞƐƐŝŽŶĂůĐƚŝǀŝƚŝĞƐ
x E^hDͬDĂƐƐWƚƌĂŝŶŝŶŐŽŶƐŚŽƌƚͲůŝǀĞĚĐůŝŵĂƚĞĨŽƌĐĞƌƐ͕ϮϬϭϬ
x DĂƐƐĂĐŚƵƐĞƚƚƐ ĞƉĂƌƚŵĞŶƚ ŽĨ ŶǀŝƌŽŶŵĞŶƚĂů WƌŽƚĞĐƚŝŽŶ ĂŶĚ D^^ ,ŝŐŚǁĂǇ ĚŝĞƐĞů ƌĞƚƌŽĨŝƚ
ƚƌĂŝŶŝŶŐ͕ϮϬϬϴ
x ŚĂŝƌ ŽĨ ,ǇďƌŝĚ ƵƐ tŽƌŬŝŶŐ 'ƌŽƵƉ͕ ůĞĐƚƌŝĐ ƵƐ ^ƵďĐŽŵŵŝƚƚĞĞ͖ ŵĞƌŝĐĂŶ WƵďůŝĐ dƌĂŶƐŝƚ
ƐƐŽĐŝĂƚŝŽŶ͕^ĞƉƚĞŵďĞƌϭϵϵϵʹDĂǇϮϬϬϯ
x DĞŵďĞƌ͕ dĞĐŚŶŝĐĂů ĚǀŝƐŽƌǇ WĂŶĞů ĨŽƌ WƌŽũĞĐƚ ͲϭϬ Ͳ dƌĂŶƐŝƚ ƵƐ dĞĐŚŶŽůŽŐǇ ZĞůĂƚĞĚ
ZĞƐĞĂƌĐŚ͖dƌĂŶƐŝƚŽŽƉĞƌĂƚŝǀĞZĞƐĞĂƌĐŚWƌŽŐƌĂŵ
x DĞŵďĞƌ͕ dĞĐŚŶŝĐĂů ŽƵŶĐŝů͖ dƌĂŶƐŝƚ ^ƚĂŶĚĂƌĚƐ ŽŶƐŽƌƚŝƵŵ͕ EŽǀĞŵďĞƌ ϮϬϬϬ ʹ ĞĐĞŵďĞƌ
ϮϬϬϮ
x DĞŵďĞƌ͕ dĞĐŚŶŝĐĂů ^ĐƌĞĞŶŝŶŐ ŽŵŵŝƚƚĞĞ͕ &z ϮϬϬϬ ZĞƐĞĂƌĐŚ WƌŽŐƌĂŵ͖ dƌĂŶƐƉŽƌƚĂƚŝŽŶ
ZĞƐĞĂƌĐŚŽĂƌĚ
x KƌŐĂŶŝǌĞƌ ĂŶĚ ^ĞƐƐŝŽŶ ŚĂŝƌ͕ ^ dKWd͗ ,ǇďƌŝĚ ůĞĐƚƌŝĐ sĞŚŝĐůĞƐ ŝŶ ƚŚĞ ƵƐ Θ dƌƵĐŬ
DĂƌŬĞƚƐ͖^/ŶƚĞƌŶĂƚŝŽŶĂů͕EĞǁzŽƌŬ͕Ez͕DĂǇϮϬϬϬ
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x WĂŶĞůŝƐƚ͕ ůƚĞƌŶĂƚŝǀĞ &ƵĞůƐ hdZĐĂƐƚ ǁĞďͲƉĂŶĞů ƐĞƐƐŝŽŶ͖ ĞŶƚĞƌ ĨŽƌ hƌďĂŶ dƌĂŶƐƉŽƌƚĂƚŝŽŶ
ZĞƐĞĂƌĐŚ͕:ƵůǇϮϬϬϬ͖ǁǁǁ͘ŶĐƚƌ͘ƵƐĨ͘ĞĚƵͬŶĞƚĐĂƐƚͬĂůƚĨƵĞůƐ͘Śƚŵ
x DĞŵďĞƌ͕ dĞĐŚŶŝĐĂů ZĞǀŝĞǁ WĂŶĞů͖ h͘^͘ ŶǀŝƌŽŶŵĞŶƚĂů WƌŽƚĞĐƚŝŽŶ ŐĞŶĐǇ ŶǀŝƌŽŶŵĞŶƚĂů
dĞĐŚŶŽůŽŐǇsĞƌŝĨŝĐĂƚŝŽŶWƌŽŐƌĂŵ͕EŽǀĞŵďĞƌϮϬϬϬ
x DĞŵďĞƌ͕ ĚǀŝƐŽƌǇ WĂŶĞů ŽŶ ůƚĞƌŶĂƚŝǀĞ WƌŽƉƵůƐŝŽŶ dĞĐŚŶŽůŽŐŝĞƐ͖ ,ĂƌǀĂƌĚ ĞŶƚĞƌ ĨŽƌ ZŝƐŬ
ŶĂůǇƐŝƐ͕KĐƚŽďĞƌϭϵϵϵ
x dƌĂŝŶĞƌ ŽŶ ĂůƚĞƌŶĂƚŝǀĞ ĨƵĞů ƚĞĐŚŶŽůŽŐŝĞƐ͖ EĂƚŝŽŶĂů WĂƌŬ ^ĞƌǀŝĐĞ dƌĂŝŶŝŶŐ ^ĞƐƐŝŽŶ ŽŶ
ůƚĞƌŶĂƚŝǀĞdƌĂŶƐƉŽƌƚĂƚŝŽŶ^ǇƐƚĞŵƐ͕WŚŝůĂĚĞůƉŚŝĂ͕W͕EŽǀĞŵďĞƌϭϵϵϵ
x DĞŵďĞƌ͕ WĞĞƌ ZĞǀŝĞǁ WĂŶĞů͕ ^ŽƵƚŚ ŽƐƚŽŶ WŝĞƌƐ ƌĞĂ dƌĂŶƐŝƚ tĂǇ͕ DĂƐƐĂĐŚƵƐĞƚƚƐ ĂǇ
dƌĂŶƐƉŽƌƚĂƚŝŽŶƵƚŚŽƌŝƚǇ͕ŽƐƚŽŶ͕D
x DĞŵďĞƌ͕ ůĞĂŶ WƌŽƉƵůƐŝŽŶ Θ ^ƵƉƉŽƌƚ dĞĐŚŶŽůŽŐǇ ŽŵŵŝƚƚĞĞ͕ ŵĞƌŝĐĂŶ WƵďůŝĐ
dƌĂŶƐƉŽƌƚĂƚŝŽŶƐƐŽĐŝĂƚŝŽŶ

ŽŶĨĞƌĞŶĐĞWƌĞƐĞŶƚĂƚŝŽŶƐ
x /ŶƚĞƌŶĂƚŝŽŶĂůƐƐŽĐŝĂƚŝŽŶŽĨWŽƌƚƐĂŶĚ,ĂƌďŽƌƐŽŶĨĞƌĞŶĐĞ͕/W,ϮϬϭϯ
x /d/ŶƚĞƌŶĂƚŝŽŶĂůtŽƌŬƐŚŽƉŽŶZĞĚƵĐŝŶŐŝƌŵŝƐƐŝŽŶƐĨƌŽŵ^ŚŝƉƉŝŶŐ͕^ŚĂŶŐŚĂŝ͕ŚŝŶĂ͕
ϮϬϭϮ
x /hWW͕tŽƌůĚůĞĂŶŝƌŽŶŐƌĞƐƐ͕ϮϬϭϬ
x dƌĂŶƐƉŽƌƚĂƚŝŽŶZĞƐĞĂƌĐŚŽĂƌĚŶŶƵĂůDĞĞƚŝŶŐ͕ϮϬϬϲ
x tŽƌůĚZĞƐŽƵƌĐĞƐ/ŶƐƚŝƚƵƚĞͬh^/tŽƌŬƐŚŽƉŽŶŽƵƉůŝŶŐ','ZĞĚƵĐƚŝŽŶƐǁŝƚŚdƌĂŶƐƉŽƌƚΘ
>ŽĐĂůŵŝƐƐŝŽŶƐDĂŶĂŐĞŵĞŶƚ͕ϮϬϬϱ
x tŽƌůĚĂŶŬdƌĂŝŶŝŶŐ^ĞƐƐŝŽŶŽŶŝĞƐĞůWŽůůƵƚŝŽŶ͕ϮϬϬϰ
x tŽƌůĚĂŶŬůĞĂŶŝƌ/ŶŝƚŝĂƚŝǀĞʹŝĞƐĞůĂǇƐ͕tĂƐŚŝŶŐƚŽŶ͕:ĂŶƵĂƌǇϮϬϬϯ
x WŚŝůĂĚĞůƉŚŝĂŝĞƐĞůŝĨĨĞƌĞŶĐĞŽŶĨĞƌĞŶĐĞ͕WŚŝůĂĚĞůƉŚŝĂ͕W͕DĂǇϮϬϬϯ
x ŝĞƐĞůŶŐŝŶĞŵŝƐƐŝŽŶƐZĞĚƵĐƚŝŽŶ;ZͿŽŶĨĞƌĞŶĐĞ͕h^ĞƉĂƌƚŵĞŶƚŽĨŶĞƌŐǇ͕EĞǁƉŽƌƚ͕
Z/͕ƵŐƵƐƚϮϬϬϯ
x WͲE^hDŝĞƐĞůZĞƚƌŽĨŝƚtŽƌŬƐŚŽƉ͕EĞǁzŽƌŬ͕Ez͕KĐƚŽďĞƌϮϬϬϯ
x ^dƌƵĐŬĂŶĚƵƐDĞĞƚŝŶŐ͕EŽǀĞŵďĞƌ͕ϮϬϬϯ
x ĞƚƚĞƌŝƌYƵĂůŝƚǇĨŽƌƐŝĂtŽƌŬƐŚŽƉ;YϮϬϬϯͿ͕tŽƌůĚĂŶŬ͕DĂŶŝůĂ͕WŚŝůŝƉƉŝŶĞƐ͕ĞĐĞŵďĞƌ
ϮϬϬϯʹǀŝĚĞŽƉƌĞƐĞŶƚĂƚŝŽŶ
x dƌĂŶƐƉŽƌƚĂƚŝŽŶZĞƐĞĂƌĐŚŽĂƌĚ͕ϮϬϬϮŶŶƵĂůŵĞĞƚŝŶŐ͕:ĂŶƵĂƌǇϮϬϬϮ
x WdϮϬϬϮƵƐΘWĂƌĂdƌĂŶƐŝƚŽŶĨĞƌĞŶĐĞ͕ŵĞƌŝĐĂŶWƵďůŝĐdƌĂŶƐŝƚƐƐŽĐŝĂƚŝŽŶ͕DĂǇϮϬϬϮ
x ^/ͬE^ŽŶŐƌĞƐƐŝŽŶĂůƌŝĞĨŝŶŐŽŶůĞĂŶĞƌdƌĂŶƐƉŽƌƚĂƚŝŽŶdĞĐŚŶŽůŽŐŝĞƐ͕tĂƐŚŝŶŐƚŽŶ͕͕
DĂǇϮϬϬϮ
x WdϮϬϬϭƵƐΘWĂƌĂdƌĂŶƐŝƚŽŶĨĞƌĞŶĐĞ͕ŵĞƌŝĐĂŶWƵďůŝĐdƌĂŶƐŝƚƐƐŽĐŝĂƚŝŽŶ͕DĂǇϮϬϬϭ
x hdŶŶƵĂůŽŶĨĞƌĞŶĐĞ͕ĂŶĂĚŝĂŶhƌďĂŶdƌĂŶƐƉŽƌƚĂƚŝŽŶƐƐŽĐŝĂƚŝŽŶ͕:ƵŶĞϮϬϬϭ

D. Lowell resume



A129

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 135 of 321

x tŽƌůĚĂŶŬůĞĂŶŝƌ/ŶŝƚŝĂƚŝǀĞtŽƌŬƐŚŽƉĨŽƌ>ŝŵĂĂŶĚĂůůĂŽ͕>ŝŵĂ͕WĞƌƵ͕:ƵůǇϮϬϬϭ
x tŽƌůĚƵƐĂŶĚůĞĂŶ&ƵĞůǆƉŽϮϬϬϭ͕ƵŐƵƐƚϮϬϬϭ
x EŽƌƚŚĂƐƚ^ƵƐƚĂŝŶĂďůĞŶĞƌŐǇƐƐŽĐŝĂƚŝŽŶ;E^Ϳ͕ŶĞƌŐŝǌŝŶŐ^ĐŚŽŽůƐϮϬϬϭŽŶĨĞƌĞŶĐĞ͕
KĐƚŽďĞƌϮϬϬϭ
x ^dƌƵĐŬĂŶĚƵƐDĞĞƚŝŶŐ͕EŽǀĞŵďĞƌ͕ϮϬϬϭ
x dƌĂŶƐƉŽƌƚĂƚŝŽŶZĞƐĞĂƌĐŚŽĂƌĚ͕ϮϬϬϬŶŶƵĂůŵĞĞƚŝŶŐ͕:ĂŶƵĂƌǇϮϬϬϬ
x WdϮϬϬϬƵƐΘWĂƌĂdƌĂŶƐŝƚŽŶĨĞƌĞŶĐĞ͕ŵĞƌŝĐĂŶWƵďůŝĐdƌĂŶƐŝƚƐƐŽĐŝĂƚŝŽŶ͕DĂǇϮϬϬϬ
x ůĞĐƚƌŝĐƵƐhƐĞƌƐ'ƌŽƵƉtŽƌŬƐŚŽƉ͕ůĞĐƚƌŝĐWŽǁĞƌZĞƐĞĂƌĐŚ/ŶƐƚŝƚƵƚĞ͕DĂƌĐŚϮϬϬϬ
x ŝĞƐĞůŵŝƐƐŝŽŶƐŽŶƚƌŽůZĞƚƌŽĨŝƚtŽƌŬƐŚŽƉ͕ŽƌŶŝŶŐ/ŶĐ͕͘DĂƌĐŚϮϬϬϬ
x ŽĂƌĚŽĨŝƌĞĐƚŽƌƐůƚĞƌŶĂƚŝǀĞ&ƵĞůƐtŽƌŬƐŚŽƉ͕tĂƐŚŝŶŐƚŽŶDĞƚƌŽƉŽůŝƚĂŶƌĞĂdƌĂŶƐŝƚ
ƵƚŚŽƌŝƚǇ͕:ƵůǇϮϬϬϬ
x ^,ǇďƌŝĚůĞĐƚƌŝĐsĞŚŝĐůĞƐdKWd͕DĂǇϭϵϵϵ
x ƵƐdĞĐŚŶŽůŽŐǇΘDĂŶĂŐĞŵĞŶƚŽŶĨĞƌĞŶĐĞ͕ŵĞƌŝĐĂŶWƵďůŝĐdƌĂŶƐŝƚƐƐŽĐŝĂƚŝŽŶ͕DĂǇϭϵϵϴ
x Es/ϵϴ͕EŽƌƚŚŵĞƌŝĐĂŶsΘ/ŶĨƌĂƐƚƌƵĐƚƵƌĞŽŶĨĞƌĞŶĐĞĂŶĚǆƉŽƐŝƚŝŽŶ͕ĞĐĞŵďĞƌϭϵϵϴ

WƵďůŝĐĂƚŝŽŶƐ
x DŽǇŶŝŚĂŶ͕W͕ĂŶŽƐ͕d͕^ĞĂŵŽŶĚƐ͕ĂŶĚ>ŽǁĞůů͕͕͞ǀĂůƵĂƚŝŽŶŽĨǆŚĂƵƐƚŵŝƐƐŝŽŶƐĨƌŽŵdǁŽ
ZĞƉŽǁĞƌĞĚWĂƐƐĞŶŐĞƌ&ĞƌƌŝĞƐƋƵŝƉƉĞĚǁŝƚŚKǆŝĚĂƚŝŽŶĂƚĂůǇƐƚĨƚĞƌͲdƌĞĂƚŵĞŶƚ͟ƐƵďŵŝƚƚĞĚƚŽ
ZŽůůƐͲZŽǇĐĞDĂƌŝŶĞEŽƌƚŚŵĞƌŝĐĂ͕/ŶĐ͘ĨŽƌƚŚĞEz^ZEzWƌŝǀĂƚĞ&ĞƌƌǇ&ůĞĞƚŵŝƐƐŝŽŶƐ
ZĞĚƵĐƚŝŽŶWƌŽŐƌĂŵʹWŚĂƐĞs͕ĞĐĞŵďĞƌϮϬϭϰ
x >ŽǁĞůů͕͕͞ůĞĐƚƌŝĐƌŝǀĞsĞŚŝĐůĞ^ǇƐƚĞŵƐ͕ƌĂĨƚ&ŝŶĂůZĞƉŽƌƚ͟&ĞĚĞƌĂůDŽƚŽƌĂƌƌŝĞƌ^ĂĨĞƚǇ
ĚŵŝŶŝƐƚƌĂƚŝŽŶ͕:ƵůǇϮϬϭϰ
x >ŽǁĞůů͕͕͘^ĞĂŵŽŶĚƐ͕͕͘͞ŽŵŝŶŐ^ŽŽŶdŽĂ&ůĞĞƚEĞĂƌzŽƵ͗WͬE,d^&ƵĞůĨĨŝĐŝĞŶĐǇĂŶĚ
','^ƚĂŶĚĂƌĚƐ&ŽƌDĞĚŝƵŵͲĂŶĚ,ĞĂǀǇͲƵƚǇdƌƵĐŬƐ͕͟ŶǀŝƌŽŶŵĞŶƚĂůŶĞƌŐǇ/ŶƐŝŐŚƚƐ͕DĂǇ
ϮϬϭϰ
x >ŽǁĞůů͕͕͘͞^ŚŽƌƚͲƚĞƌŵůŝŵĂƚĞ/ŵƉĂĐƚŽĨŝĞƐĞůŵŝƐƐŝŽŶZĞĚƵĐƚŝŽŶWƌŽũĞĐƚƐ͕͟ůĞĂŶŝƌdĂƐŬ
&ŽƌĐĞ͕ĞĐĞŵďĞƌϮϬϭϯ
x >ŽǁĞůů͕͕͘͞ŽŵƉĂƌŝƐŽŶŽĨDŽĚĞƌŶE'͕ŝĞƐĞůĂŶĚŝĞƐĞů,ǇďƌŝĚͲůĞĐƚƌŝĐdƌĂŶƐŝƚƵƐĞƐ͗
ĨĨŝĐŝĞŶĐǇΘŶǀŝƌŽŶŵĞŶƚĂůWĞƌĨŽƌŵĂŶĐĞ͕͟EŽǀĞŵďĞƌϮϬϭϯ
x >ŽǁĞůů͕͕͘͞WŽƌƚƵƚŚŽƌŝƚǇŽĨůůĞŐŚĞŶǇŽƵŶƚǇƵƐ&ůĞĞƚŵŝƐƐŝŽŶƐϮϬϬϱʹϮϬϭϵ͕͟WŝƚƚƐďƵƌŐŚ
&ŽƵŶĚĂƚŝŽŶ͕KĐƚŽďĞƌϮϬϭϯ
x >ŽǁĞůů͕͕͘^ĞĂŵŽŶĚƐ͕͕͘͞EĞǁzŽƌŬŝƚǇŽŵŵĞƌĐŝĂůZĞĨƵƐĞdƌƵĐŬŐĞͲŽƵƚŶĂůǇƐŝƐ͕͟
ŶǀŝƌŽŶŵĞŶƚĂůĞĨĞŶƐĞ&ƵŶĚĂŶĚEĞǁzŽƌŬŝƚǇƵƐŝŶĞƐƐ/ŶƚĞŐƌŝƚǇŽŵŵŝƐƐŝŽŶ͕^ĞƉƚĞŵďĞƌ
ϮϬϭϯ
x tĂŶŐ͕,͕͘>ƵƚƐĞǇ͕E͕͘>ŽǁĞůů͕͕͘͞ŽŶƐŝĚĞƌĂƚŝŽŶŽĨƚŚĞ>ŝĨĞĐǇĐůĞ'ƌĞĞŶŚŽƵƐĞ'ĂƐĞŶĞĨŝƚĨƌŽŵ
>ŝƋƵĞĨŝĞĚEĂƚƵƌĂů'ĂƐĂƐĂŶůƚĞƌŶĂƚŝǀĞDĂƌŝŶĞ&ƵĞů͕͟ƐƵďŵŝƚƚĞĚƚŽ/ŶƚĞƌŶĂƚŝŽŶĂůDĂƌŝƚŝŵĞ
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KƌŐĂŶŝǌĂƚŝŽŶ͕^ƵďͲĐŽŵŵŝƚƚĞĞŽŶƵůŬ>ŝƋƵŝĚƐĂŶĚ'ĂƐďǇ/ŶƐƚŝƚƵƚĞŽĨDĂƌŝŶĞŶŐŝŶĞĞƌŝŶŐ͕
^ĐŝĞŶĐĞĂŶĚdĞĐŚŶŽůŽŐǇ;/DĂƌ^dͿ͕KĐƚŽďĞƌϮϬϭϯ
x >ŽǁĞůů͕͕͘͞EzW,ǇďƌŝĚůĞĐƚƌŝĐ^ĐŚŽŽůƵƐǀĂůƵĂƚŝŽŶWƌŽũĞĐƚ͕WŚĂƐĞϮ&/E>ZWKZd͕͟EĞǁ
zŽƌŬWŽǁĞƌƵƚŚŽƌŝƚǇ͕^ĞƉƚĞŵďĞƌϮϬϭϯ
x tŚŝƚŵĂŶ͕͕͘>ŽǁĞůů͕͕͘ĂůŽŶ͕d͕͘͞ůĞĐƚƌŝĐsĞŚŝĐůĞ'ƌŝĚ/ŶƚĞŐƌĂƚŝŽŶŝŶƚŚĞh͘^͕͘ƵƌŽƉĞ͕ĂŶĚ
ŚŝŶĂ͗ŚĂůůĞŶŐĞƐĂŶĚŚŽŝĐĞƐĨŽƌůĞĐƚƌŝĐŝƚǇĂŶĚdƌĂŶƐƉŽƌƚĂƚŝŽŶWŽůŝĐǇ͕͟/ŶƚĞƌŶĂƚŝŽŶĂůŽƵŶĐŝů
ŽŶůĞĂŶdƌĂŶƐƉŽƌƚĂƚŝŽŶĂŶĚZĞŐƵůĂƚŽƌǇƐƐŝƐƚĂŶĐĞWƌŽũĞĐƚ͕:ƵůǇϮϬϭϯ
x >ŽǁĞůů͕͘ĂŶĚ^ĞĂŵŽŶĚƐ͕͕͘͞^ƵƉƉŽƌƚŝŶŐWĂƐƐĞŶŐĞƌDŽďŝůŝƚǇĂŶĚŚŽŝĐĞďǇƌĞĂŬŝŶŐDŽĚĂů
^ƚŽǀĞƉŝƉĞƐ͗ŽŵƉĂƌŝŶŐŵƚƌĂŬĂŶĚDŽƚŽƌŽĂĐŚ^ĞƌǀŝĐĞ͕͟:ƵůǇϮϬϭϯ͕ŵĞƌŝĐĂŶƵƐƐƐŽĐŝĂƚŝŽŶ
&ŽƵŶĚĂƚŝŽŶ
x ^ŚĂƌƉĞ͕͕͘ůĂƌŬ͕E͘ĂŶĚ>ŽǁĞůů͕͕͘͞dƌĂŝůĞƌdĞĐŚŶŽůŽŐŝĞƐĨŽƌŝŶĐƌĞĂƐĞĚŚĞĂǀǇͲĚƵƚǇǀĞŚŝĐůĞ
ĞĨĨŝĐŝĞŶĐǇ͗ƚĞĐŚŶŝĐĂů͕ŵĂƌŬĞƚ͕ĂŶĚƉŽůŝĐǇĐŽŶƐŝĚĞƌĂƚŝŽŶƐ͕͟tŚŝƚĞWĂƉĞƌ͕/ŶƚĞƌŶĂƚŝŽŶĂůŽƵŶĐŝůŽŶ
ůĞĂŶdƌĂŶƐƉŽƌƚĂƚŝŽŶ͕:ƵŶĞϮϬϭϯ
x >ŽǁĞůů͕͕͘&D^ͲZZdͲϭϯͲϬϰϰ͕͞EĂƚƵƌĂů'ĂƐ^ǇƐƚĞŵƐ͗^ƵŐŐĞƐƚĞĚŚĂŶŐĞƐƚŽdƌƵĐŬĂŶĚDŽƚŽƌ
ŽĂĐŚZĞŐƵůĂƚŝŽŶƐĂŶĚ/ŶƐƉĞĐƚŝŽŶWƌŽĐĞĚƵƌĞƐ͕͟&ĞĚĞƌĂůDŽƚŽƌĂƌƌŝĞƌ^ĂĨĞƚǇĚŵŝŶŝƐƚƌĂƚŝŽŶ͕
DĂƌĐŚϮϬϭϯ
x >ŽǁĞůů͕͕͘ĂůŽŶ͕d͕͘sĂŶƚƚĞŶ͕͕͘ƵƌƌǇ͕d͕͘,ŽĨĨŵĂŶͲŶĚƌĞǁƐ͕>͕͘͞EĂƚƵƌĂů'ĂƐĨŽƌDĂƌŝŶĞ
sĞƐƐĞůƐ͗h͘^͘DĂƌŬĞƚKƉƉŽƌƚƵŶŝƚŝĞƐ͕͟ŵĞƌŝĐĂŶůĞĂŶ^ŬŝĞƐ&ŽƵŶĚĂƚŝŽŶ͕ϮϬϭϮ
x ^ŚĂƌƉĞ͕͕͘>ŽǁĞůů͕͕͘͞ĞƌƚŝĨŝĐĂƚŝŽŶWƌŽĐĞĚƵƌĞƐĨŽƌĚǀĂŶĐĞĚdĞĐŚŶŽůŽŐǇ,ĞĂǀǇͲƵƚǇsĞŚŝĐůĞƐ͗
ǀĂůƵĂƚŝŶŐdĞƐƚDĞƚŚŽĚƐĂŶĚKƉƉŽƌƚƵŶŝƚŝĞƐĨŽƌ'ůŽďĂůůŝŐŶŵĞŶƚ͕͟^/ŶƚĞƌŶĂƚŝŽŶĂů͕^ϮϬϭϮͲ
ϬϭͲϭϵϴϲ͕ϮϬϭϮ
x >ŽǁĞůů͕͕͘͞ůĞĂŶĚŝĞƐĞůǀĞƌƐƵƐE'ďƵƐĞƐ͗ŽƐƚ͕ĂŝƌƋƵĂůŝƚǇ͕ΘĐůŝŵĂƚĞŝŵƉĂĐƚƐ͕͟ůĞĂŶŝƌdĂƐŬ
&ŽƌĐĞŚƚƚƉ͗ͬͬǁǁǁ͘ĐĂƚĨ͘ƵƐͬƌĞƐŽƵƌĐĞƐͬƉƵďůŝĐĂƚŝŽŶƐͬĨŝůĞƐͬϮϬϭϮϬϮϮϳͲ
ŝĞƐĞůͺǀƐͺEŐͺ&/E>ͺD:͘ƉĚĨ͕ϮϬϭϮ
x >ŽǁĞůů͕͘ĂŶĚ<ĂŵĂŬĞƚĠ͕&͕͘͞hƌďĂŶŽĨĨͲĐǇĐůĞEKyĞŵŝƐƐŝŽŶƐĨƌŽŵƵƌŽ/sͬsƚƌƵĐŬƐĂŶĚďƵƐĞƐ͗
WƌŽďůĞŵƐĂŶĚƐŽůƵƚŝŽŶƐĨŽƌƵƌŽƉĞĂŶĚĚĞǀĞůŽƉŝŶŐĐŽƵŶƚƌŝĞƐ͕͟tŚŝƚĞWĂƉĞƌEŽ͘ϭϴ͕
/ŶƚĞƌŶĂƚŝŽŶĂůŽƵŶĐŝůŽŶůĞĂŶdƌĂŶƐƉŽƌƚĂƚŝŽŶ͕ŵĂƌĐŚϮϬϭϮ͕ŚƚƚƉ͗ͬͬǁǁǁ͘ƚŚĞŝĐĐƚ͘ŽƌŐͬƵƌďĂŶͲ
ĐǇĐůĞͲŶŽǆͲĞŵŝƐƐŝŽŶƐͲĞƵƌŽͲŝǀǀͲƚƌƵĐŬƐͲĂŶĚͲďƵƐĞƐ
x DŽǇŶŝŚĂŶ͕W͕͘ĂůŽŶ͕͕͘>ŽǁĞůů͕͕͘͞E^hDZĞŐŝŽŶϮDĂƌŝŶĞ&ĞƌƌǇĂŶĚdƵŐZĞƉŽǁĞƌWƌŽũĞĐƚ
&/E>ZWKZd͕͟E^hD͕ϮϬϭϭ
x >ŽǁĞůů͕͕͘ŽŶŐŝŽǀĂŶŶŝ͕Z͕͘͞ŚĞůƐĞĂŽůůĂďŽƌĂƚŝǀĞEĞǁŶŐůĂŶĚWƌŽĚƵĐĞĞŶƚĞƌdZh
ůĞĐƚƌŝĨŝĐĂƚŝŽŶ&/E>ZWKZd͕͟ŚĞůƐĞĂŽůůĂďŽƌĂƚŝǀĞ͕ϮϬϭϭ
x >ŽǁĞůů͕͕͘^ĞĂŵŽŶĚƐ͕͕͘͞ůƚĞƌŶĂƚŝǀĞ&ƵĞůĞĚ&ůĞĞƚsĞŚŝĐůĞŶĂůǇƐŝƐ͕͟ůĞĐƚƌŝĐWŽǁĞƌZĞƐĞĂƌĐŚ
ŝŶƐƚŝƚƵƚĞ͕WZ/ϭϬϮϯϬϰϱ͕ϮϬϭϭ
x >ŽǁĞůů͕͕͘ƵƌƌǇ͕d͕͘,ŽĨĨŵĂŶͲŶĚƌĞǁƐ͕>͕͘ZĞǇŶŽůĚƐ͕>͕͘͞ŽŵƉĂƌŝƐŽŶŽĨƐƐĞŶƚŝĂůŝƌ^ĞƌǀŝĐĞ
WƌŽŐƌĂŵƚŽůƚĞƌŶĂƚŝǀĞŽĂĐŚƵƐ^ĞƌǀŝĐĞ͗<ĞĞƉŝŶŐZƵƌĂůŽŵŵƵŶŝƚŝĞƐŽŶŶĞĐƚĞĚ͕͟ŵĞƌŝĐĂŶ
ƵƐƐƐŽĐŝĂƚŝŽŶ&ŽƵŶĚĂƚŝŽŶ͕^ĞƉƚĞŵďĞƌϮϬϭϭ
x >ŽǁĞůů͕͕͘ĂůŽŶ͕d͕͘ĂŶŽƐ͕d͕͘͞ƵƐdĞĐŚŶŽůŽŐǇΘůƚĞƌŶĂƚŝǀĞ&ƵĞůƐĞŵŽŶƐƚƌĂƚŝŽŶWƌŽũĞĐƚ
WŚĂƐĞϰ&ŝŶĂůZĞƉŽƌƚ͕͟'ƌĞĂƚĞƌsĂŶĐŽƵǀĞƌdƌĂŶƐƉŽƌƚĂƚŝŽŶƵƚŚŽƌŝƚǇ͕ϮϬϭϭ
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x ĂůŽŶ͕d͕͘ůĂƌŬ͕E͕͘DŽǇŶŝŚĂŶ͕W͕͘>ŽǁĞůů͕͕͘͞ĞǀĞůŽƉŵĞŶƚŽĨĂŽŵďŝŶĞĚKǆŝĚĂƚŝŽŶ^ǇƐƚĞŵ
ĂŶĚ^ĞĂǁĂƚĞƌ^ĐƌƵďďĞƌƚŽZĞĚƵĐĞŝĞƐĞůEKǆŵŝƐƐŝŽŶƐĨƌŽŵDĂƌŝŶĞŶŐŝŶĞƐ&ŝŶĂůZĞƉŽƌƚ͕͟
,ŽƵƐƚŽŶĚǀĂŶĐĞĚZĞƐĞĂƌĐŚĞŶƚĞƌ͕EĞǁdĞĐŚŶŽůŽŐǇZĞƐĞĂƌĐŚΘĞǀĞůŽƉŵĞŶƚWƌŽŐƌĂŵEͲϰϬ͕
ϮϬϭϭ
x ĂůŽŶ͕d͕͘DŽǇŶŝŚĂŶ͕W͕͘>ŽǁĞůů͕͕͘ĂŶŽƐ͕d͕͘^ĞĂŵŽŶĚƐ͕͕͘͞^y'ĞŶƐĞƚ^ǁŝƚĐŚĞƌηϭϯϭϳ
>ŽĐŽŵŽƚŝǀĞŵŝƐƐŝŽŶdĞƐƚŝŶŐ&/E>ZWKZd͕͟E^hD͕ϮϬϭϬ
x WĂƌŬ͕͕ƵƌƌǇ͕d͕>ŽǁĞůů͕͕͘ĂůŽŶ͕d͘,͕͘WŝƉĞƌ͕^͕͞/ŵƉůŝĐĂƚŝŽŶƐŽĨ/ŶƚƌŽĚƵĐŝŶŐ,ǇĚƌŽŐĞŶ
ŶƌŝĐŚĞĚEĂƚƵƌĂů'ĂƐŝŶ'ĂƐdƵƌďŝŶĞƐ͕͟ƚůĂŶƚŝĐ,ǇĚƌŽŐĞŶ͕/ŶĐ͕:ĂŶƵĂƌǇϮϬϭϬ
x >ŽǁĞůů͕͕͘ĂůŽŶ͕d͕͘^ĞĂŵŽŶĚƐ͕͕͘>ĞŝŐŚ͕Z͕͘^ŝůǀĞƌŵĂŶ͕/͕͘͞dŚĞŽƚƚŽŵŽĨƚŚĞĂƌƌĞů͗,ŽǁƚŚĞ
ŝƌƚŝĞƐƚ,ĞĂƚŝŶŐKŝůWŽůůƵƚĞƐKƵƌŝƌĂŶĚ,ĂƌŵƐKƵƌ,ĞĂůƚŚ͕͟ŶǀŝƌŽŶŵĞŶƚĞĨĞŶƐĞ&ƵŶĚ͕ϮϬϬϵ
x WŽƐĂĚĂ͕&͕͘>ŽǁĞůů͕͘;ĞĚŝƚŽƌͿ͕͞E'ƵƐŵŝƐƐŝŽŶƐZŽĂĚŵĂƉ͗ĨƌŽŵƵƌŽ///ƚŽƵƌŽs/͕͟
ŝŶƚĞƌŶĂƚŝŽŶĂůŽƵŶĐŝůŽŶůĞĂŶdƌĂŶƐƉŽƌƚĂƚŝŽŶ͕ϮϬϬϵ
x >ŽǁĞůů͕͕͘͞>ŽǁĞƌDĂŶŚĂƚƚĂŶŽŶƐƚƌƵĐƚŝŽŶ͕ŽŶƐƚƌƵĐƚŝŽŶƋƵŝƉŵĞŶƚZĞƚƌŽĨŝƚĂƐĞ^ƚƵĚǇ͕͟
ůĞĂŶŝƌdĂƐŬ&ŽƌĐĞ͕ϮϬϬϵ
x >ŽǁĞůů͕͕͘^ĞĂŵŽŶĚƐ͕͘'͕͘͞ǀĂůƵĂƚŝŽŶŽĨsĞŚŝĐůĞŵŝƐƐŝŽŶƐZĞĚƵĐƚŝŽŶKƉƚŝŽŶƐĨŽƌƚŚĞKŝů
^ĂŶĚƐ&ůĞĞƚ͕͟ŶǀŝƌŽŶŵĞŶƚĂŶĂĚĂ͕DĂƌĐŚϮϬϬϴ
x >ŽǁĞůů͕͕͘ĂůŽŶ͕d͘,͕͘͞^ĞƚƚŝŶŐƚŚĞ^ƚĂŐĞĨŽƌZĞŐƵůĂƚŝŽŶŽĨ,ĞĂǀǇͲƵƚǇsĞŚŝĐůĞ&ƵĞůĐŽŶŽŵǇΘ
','ŵŝƐƐŝŽŶƐ͗/ƐƐƵĞƐĂŶĚKƉƉŽƌƚƵŶŝƚŝĞƐ͕͟/ŶƚĞƌŶĂƚŝŽŶĂůŽƵŶĐŝůŽŶůĞĂŶdƌĂŶƐƉŽƌƚĂƚŝŽŶ͕
DĂƌĐŚϮϬϬϴ
x >ŽǁĞůů͕͕͘ĂůŽŶ͕d͘,͕͘ĂŶŽƐ͕d͘:͕͘DŽǇŶŝŚĂŶ͕W͘:͕͘͞ŝĞƐĞůŶŐŝŶĞZĞƚƌŽĨŝƚƐŝŶƚŚĞŽŶƐƚƌƵĐƚŝŽŶ
/ŶĚƵƐƚƌǇ͗  ,Žǁ dŽ 'ƵŝĚĞ͕͟ DĂƐƐĂĐŚƵƐĞƚƚƐ ĞƉĂƌƚŵĞŶƚ ŽĨ ŶǀŝƌŽŶŵĞŶƚĂů WƌŽƚĞĐƚŝŽŶ͕ :ĂŶƵĂƌǇ
ϮϬϬϴ͘
x >ŽǁĞůů͕͕͘ĂůŽŶ͕d͕͘͞ƌŽŽŬůǇŶƌƵŝƐĞdĞƌŵŝŶĂů^ŚŽƌĞWŽǁĞƌ&ĞĂƐŝďŝůŝƚǇŶĂůǇƐŝƐ͕͟WŽƌƚƵƚŚŽƌŝƚǇ
ŽĨEĞǁzŽƌŬĂŶĚEĞǁ:ĞƌƐĞǇ͕ϮϬϬϴ
x :ŽŚŶƐŽŶ͕W͕͘'ƌĂŚĂŵ͕:͕͘ŵĂƌ͕W͕͘ŽŽƉĞƌ͕͕͘^ŬĞůƚŽŶ͕͕͘>ŽǁĞůů͕͕͘sĂŶƚƚĞŶ͕͕͘ĞƌǁŝĐŬ͕͕͘
͞ƐƐĞƐƐŵĞŶƚ ŽĨ ĂƌďŽŶĂĐĞŽƵƐ WDϮ͘ϱ ĨŽƌ EĞǁ zŽƌŬ ĂŶĚ ƚŚĞ ZĞŐŝŽŶ͕͟ EĞǁ zŽƌŬ ^ƚĂƚĞ ŶĞƌŐǇ
ZĞƐĞĂƌĐŚΘĞǀĞůŽƉŵĞŶƚƵƚŚŽƌŝƚǇ͕Ez^ZZĞƉŽƌƚϬϴͲϬϭ͕ϮϬϬϴ
x >ŽǁĞůů͕ ͕͘ ͞'ƵŝĚĞůŝŶĞƐ ĨŽƌ hƐĞ ŽĨ ,ǇĚƌŽŐĞŶ &ƵĞů ŝŶ ŽŵŵĞƌĐŝĂů sĞŚŝĐůĞƐ͗ &ŝŶĂů ZĞƉŽƌƚ͕͟ h^
ĞƉĂƌƚŵĞŶƚŽĨdƌĂŶƐƉŽƌƚĂƚŝŽŶ͕EŽǀĞŵďĞƌϮϬϬϳ͘
x >ŽǁĞůů͕ ͕͘ ͞ŽŵƉĂƌŝƐŽŶ ŽĨŶĞƌŐǇ hƐĞ Θ KϮ ŵŝƐƐŝŽŶƐ ĨƌŽŵŝĨĨĞƌĞŶƚ dƌĂŶƐƉŽƌƚĂƚŝŽŶDŽĚĞƐ͕͟
ŵĞƌŝĐĂŶƵƐƐƐŽĐŝĂƚŝŽŶ͕DĂǇϮϬϬϳ͘
x >ŽǁĞůů͕͕͘ŚĞƌŶŝĐŽĨĨ͕t͕͘>ŝĂŶ͕&͕͘͞&ƵĞůĞůůƵƐ>ŝĨĞǇĐůĞŽƐƚDŽĚĞů͗ĂƐĞĂƐĞΘ&ƵƚƵƌĞ
^ĐĞŶĂƌŝŽŶĂůǇƐŝƐ͕͟h͘^͘ĞƉĂƌƚŵĞŶƚŽĨdƌĂŶƐƉŽƌƚĂƚŝŽŶ͕KdͲdͲϬϳͲϬϭ͕:ƵŶĞϮϬϬϳ
x ĂůŽŶ͕d͘,͕͘>ŽǁĞůů͕͕͘DŽǇŶŝŚĂŶ͕W͘:͕͘tŝůĞŶƐŬǇ͕>͘^͕͘WŝƉĞƌ͕^͘'͕͘ĂŶŽƐ͕d͘:͕͘,ĂŵĞů͕͘:͕͘͞^ƚĂƚĞŶ
/ƐůĂŶĚ&ĞƌƌǇůŝĐĞƵƐƚĞŶsĞƐƐĞů^ZĞŵŽŶƐƚƌĂƚŝŽŶWƌŽũĞĐƚ&ŝŶĂůZĞƉŽƌƚ͕͟WŽƌƚƵƚŚŽƌŝƚǇŽĨEĞǁ
zŽƌŬĂŶĚEĞǁ:ĞƌƐĞǇ͕ƵŐƵƐƚϮϬϬϲ͘
x ĞƌǁŝĐŬ͕ ͕͘ ƌĂĚůĞǇ͕ D͕͘ sĂŶ ƚƚĞŶ ͕͘ >ŽǁĞůů͕ ͕͘ ƵƌƌǇ͕ d͕͘ ƵƌďŝŶ͕ ͕͘ ͞ŽŶƚƌŽůůŝŶŐ &ŝŶĞ
WĂƌƚŝĐƵůĂƚĞDĂƚƚĞƌƵŶĚĞƌƚŚĞůĞĂŶŝƌĐƚ͗DĞŶƵŽĨKƉƚŝŽŶƐ͕͟^dWWͬ>WK͕ϮϬϬϲ
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x >ŽǁĞůů͕ ͕͘ ͞>ŝĨĞ ǇĐůĞ ŽƐƚ Θ ŵŝƐƐŝŽŶƐ DŽĚĞů ůƚĞƌŶĂƚŝǀĞ ƵƐ dĞĐŚŶŽůŽŐŝĞƐ͖ &ŝŶĂů ZĞƉŽƌƚ͕͟
EŝĐŚŽůĂƐ/ŶƐƚŝƚƵƚĞĨŽƌŶǀŝƌŽŶŵĞŶƚĂůWŽůŝĐǇ^ŽůƵƚŝŽŶƐ͕ϮϬϬϲ
x >ŽǁĞůů͕͕͘ĂůŽŶ͕d͕͘'ƌƵŵĞƚ͕^͕͘sĞƐĐŝŽ͕E͕͘&Ƶůů͕'͕͘&ƌĂƐĞƌ͕:͕͘DĐůŝŶƚŽĐŬ͕W͕͘͞ƌŽƐƐŽƌĚĞƌ/ŶͲ
hƐĞŵŝƐƐŝŽŶƐ^ƚƵĚǇĨŽƌ,ĞĂǀǇƵƚǇsĞŚŝĐůĞƐ͕EŽŐĂůĞƐ͕&/E>ZWKZd͕͟ƌŝǌŽŶĂĞƉĂƌƚŵĞŶƚ
ŽĨŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇĂŶĚh^ŶǀŝƌŽŶŵĞŶƚĂůWƌŽƚĞĐƚŝŽŶŐĞŶĐǇ͕ϮϬϬϲ
x ĂƵĞƌͲĂƌƌ͕>͕͘ƵĐŚĂŶŽŶ͕͕͘:ĂĐŬ͕:͕͘>ŽǁĞůů͕͕͘^ŚŝƚƌĞƐ͕͕͘͞ŽŵŵĞƌĐŝĂůƵƐŵŝƐƐŝŽŶƐΘ&ƵĞů
hƐĞ͗/ĚůŝŶŐǀĞƌƐƵƐhƌďĂŶŝƌĐƵůĂƚŽƌ͕͟dƌĂŶƐƉŽƌƚĂƚŝŽŶZĞƐĞĂƌĐŚŽĂƌĚ͕ϮϬϬϲ
x >ŽǁĞůů͕͕͘ĂůŽŶd͕͘͞EĂƚƵƌĂů'ĂƐĂƐĂdƌĂŶƐƉŽƌƚĂƚŝŽŶ&ƵĞů͗ĞƐƚWƌĂĐƚŝĐĞƐĨŽƌĐŚŝĞǀŝŶŐKƉƚŝŵĂů
ŵŝƐƐŝŽŶƐZĞĚƵĐƚŝŽŶƐ͕͟/ŶƚĞƌŶĂƚŝŽŶĂůŽƵŶĐŝůŽŶůĞĂŶdƌĂŶƐƉŽƌƚĂƚŝŽŶĚŝƐĐƵƐƐŝŽŶƉĂƉĞƌ͕ϮϬϬϱ
x >ŽǁĞůů͕͕͘ĂůŽŶ͕d͘,͕͘tŝůĞŶƐŬǇ͕>͘^͕͘DŽǇŶŝŚĂŶ͕W͘:͕͘ƌĞǁ͕^͘:͕͘<Ğƌƌ͕>͕͞>ŽĐĂů>Ăǁϳϳ͗hůƚƌĂͲ
>Žǁ^ƵůĨƵƌŝĞƐĞůDĂŶƵĂů͕͟ŝƚǇŽĨEĞǁzŽƌŬĞƉĂƌƚŵĞŶƚŽĨĞƐŝŐŶĂŶĚŽŶƐƚƌƵĐƚŝŽŶ͕:ƵŶĞϮϬϬϰ͘
x ĞƌĞŐƐǌĂƐŬǇ͕͕͘ƵƐŚ͕͕͘ŚĂƚƚĞƌũĞĞ͕^͕͘ŽŶǁĂǇ͕Z͕͘ǀĂŶƐ͕:͕͘&ƌĂŶŬ͕͕͘>ĂŶŶŝ͕d͕͘>ŽǁĞůů͕͕͘
DĞǇĞƌ͕E͕͘ZŝĚĞŽƵƚ͕'͕͘dĂŶŐ͕^͕͘tŝŶĚĂǁŝ͕,͕͘͞^ϮϬϬϰͲϬϭͲϭϬϴϱ͕ƐƚƵĚǇŽĨƚŚĞĨĨĞĐƚƐŽĨ&ƵĞů
dǇƉĞĂŶĚŵŝƐƐŝŽŶƐŽŶƚƌŽů^ǇƐƚĞŵŽŶZĞŐƵůĂƚĞĚ'ĂƐĞŽƵƐŵŝƐƐŝŽŶƐĨƌŽŵ,ĞĂǀǇƵƚǇŝĞƐĞů
ŶŐŝŶĞƐ͕͟^ŽĐŝĞƚǇŽĨƵƚŽŵŽƚŝǀĞŶŐŝŶĞĞƌƐ͕ϮϬϬϰ
x &ƌĂŶŬ͕͕͘>ĂŶŶŝ͕d͕͘>ŽǁĞůů͕͕͘ZŽƐĞŶďůĂƚƚ͕͕͘dĂŶŐ͕^͕͘͞^ϮϬϬϯͲϬϭͲϬϯϬϬ͕ǀĂůƵĂƚŝŽŶŽĨ
ŽŵƉƌĞƐƐĞĚEĂƚƵƌĂů'ĂƐĂŶĚůĞĂŶŝĞƐĞůƵƐĞƐĂƚEĞǁzŽƌŬŝƚǇ͛ƐDĞƚƌŽƉŽůŝƚĂŶ
dƌĂŶƐƉŽƌƚĂƚŝŽŶƵƚŚŽƌŝƚǇ͕͟^ŽĐŝĞƚǇŽĨƵƚŽŵŽƚŝǀĞŶŐŝŶĞĞƌƐ͕ϮϬϬϯ
x ƵƐŚ͕͕͘>ŽǁĞůů͕͕͘WĂƌƐůĞǇ͕t͕͘ƵƉŽ͕͕͘͞ŽŵƉĂƌŝƐŽŶŽĨůĞĂŶŝĞƐĞůƵƐĞƐƚŽE'ƵƐĞƐ͕͟
ŝĞƐĞůŶŐŝŶĞŵŝƐƐŝŽŶƐZĞĚƵĐƚŝŽŶ;ZͿŽŶĨĞƌĞŶĐĞ͕h^ĞƉĂƌƚŵĞŶƚŽĨŶĞƌŐǇ͕EĞǁƉŽƌƚ͕Z/͕
ƵŐƵƐƚϮϬϬϯ
x ƵƐŚ͕͕͘ŚĂƚƚĞƌũĞĞ͕^͕͘ŽŶǁĂǇ͕Z͕͘ǀĂŶƐ͕:͕͘&ƌĂŶŬ͕͕͘>ĂŶŶŝ͕d͕͘>ĞǀǇ͕^͕͘>ŽǁĞůů͕͕͘DĐůĞĂŶ͕Z͕͘
ZŽƐĞŶďůĂƚƚ͕͕͘dĂŶŐ͕^͕͘͞^ϮϬϬϮͲϬϭͲϬϰϯϬ͕WĞƌĨŽƌŵĂŶĐĞĂŶĚƵƌĂďŝůŝƚǇǀĂůƵĂƚŝŽŶŽĨ
ŽŶƚŝŶƵŽƵƐůǇZĞŐĞŶĞƌĂƚŝŶŐWĂƌƚŝĐƵůĂƚĞ&ŝůƚĞƌƐŽŶŝĞƐĞůWŽǁĞƌĞĚhƌďĂŶƵƐĞƐĂƚEzŝƚǇdƌĂŶƐŝƚ
ʹWĂƌƚ//͕͟^ŽĐŝĞƚǇŽĨƵƚŽŵŽƚŝǀĞŶŐŝŶĞĞƌƐ͕ϮϬϬϮ
x >ŽǁĞůů͕͘͞ůĞĂŶŝĞƐĞů͗&ĂĐƚŽƌ&ŝĐƚŝŽŶ͕͟ƵƐdĞĐŚDĂŐĂǌŝŶĞ͕^ƵŵŵĞƌϮϬϬϭ
x ƵƐŚ͕͕͘ŚĂƚƚĞƌũĞĞ͕^͕͘ŽŶǁĂǇ͕Z͕͘ǀĂŶƐ͕:͕͘>ĂŶŶŝ͕d͕͘>ŽǁĞůů͕͕͘DĐůĞĂŶ͕Z͕͘ZŽƐĞŶďůĂƚƚ͕͕͘
tŝŶĚĂǁŝ͕,͕͞^ϮϬϬϭͲϬϭͲϬϱϭϭ͕WĞƌĨŽƌŵĂŶĐĞĂŶĚƵƌĂďŝůŝƚǇǀĂůƵĂƚŝŽŶŽĨŽŶƚŝŶƵŽƵƐůǇ
ZĞŐĞŶĞƌĂƚŝŶŐWĂƌƚŝĐƵůĂƚĞ&ŝůƚĞƌƐŽŶŝĞƐĞůWŽǁĞƌĞĚhƌďĂŶƵƐĞƐĂƚEzŝƚǇdƌĂŶƐŝƚ͕͟^ŽĐŝĞƚǇŽĨ
ƵƚŽŵŽƚŝǀĞŶŐŝŶĞĞƌƐ͕ϮϬϬϭ
x >ŽǁĞůů͕͘͞EzdƌĂŶƐŝƚ^ŚĂƌĞƐdƌŝĐŬƐŽĨDĂŝŶƚĂŝŶŝŶŐ,ǇďƌŝĚƐ͕͟ƵƐdĞĐŚDĂŐĂǌŝŶĞ͕^ƵŵŵĞƌϮϬϬϬ
ȱ

D. Lowell resume
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DECLARATION OF DENNIS LYNCH
I, Dennis Lynch, declare as follows:
1.

I am a member of the Sierra Club, the Transportation Chair at the Sierra
Club Tennessee Chapter, and the Chair of the Sierra Club Chickasaw Group
since 2012. I am also a member of the volunteer committee of the Sierra
Club National Clean Transportation for All Campaign.

2.

As Transportation Chair, I represent the Sierra Club Tennessee Chapter in
several committees focused on local transportation issues, including the
Memphis Transit Coalition (of which I am a founding member), the
Pedestrian Advisory Council, and the Memphis Area Coalition for Citizens
with Disabilities. As Chair of the Chickasaw Group, which is the West
Tennessee section of the Chapter, I help further our efforts to expand clean
energy and demand-side energy efficiency, electric vehicles, parks, and
other public spaces. I contribute ideas and coordinate the Chapter’s policy
positions, and often participate in public hearings and submit comments on
local transportation-related development proposals.

3.

I have a strong background on transportation issues. I hold a Bachelor of
Science in Mechanical Engineering and a Master of Science in Civil
Engineering, both from the Massachusetts Institute of Technology. After I
completed my graduate education, I worked on transportation planning
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issues at a regional planning agency in Boston, Massachusetts for several
years.
4.

Since 1978, I live in Memphis, where I relocated to work for Federal
Express (now FedEx) for more than two decades. Currently, as a full-time
volunteer with the Sierra Club, I get to apply my deep expertise on
transportation issues while focusing on the needs of the community.

5.

I have been concerned about diesel pollution for many years. Dieselpowered vehicles and engines are the principal source of nitrogen oxides
(NOx) and particulate matter (PM) emissions from the U.S. transportation
sector. PM pollution causes respiratory and heart disease, and even
premature death. NOx contributes to the formation of ground level ozone,
which causes asthma and other respiratory conditions.

6.

I believe that the Sierra Club’s work to clean up our vehicle fleet is critical
to improve air quality. In this respect, I have led the Sierra Club’s advocacy
efforts in Tennessee regarding the use of Volkswagen (VW) Environmental
Mitigation Trust funds for the purpose of reducing NOx emissions in the
state. Volkswagen admitted to the installation of defeat devices on their
diesel cars sold in the U.S., which resulted in misleading NOx emissions
statistics that tested much lower than the cars’ actual emissions in normal
operation. Volkswagen is required to pay multiple types of penalties as a
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result. One of those penalties is to provide $2.9 billion to the Environmental
Mitigation Trust, $45.8 million of which is allocated to Tennessee. I assisted
the Sierra Club in developing its recommendation that the state of Tennessee
should allocate these funds specifically to the expansion of electric vehicle
charging infrastructure as well as to electric buses (transit, school, and
shuttle) and garbage trucks in the state.
7.

Heavy-duty trucks are an even larger contributor to NOx pollution in the
state than passenger cars, and glider vehicles are the worst emitters among
heavy-duty trucks. I understand that gliders sell for about $20,000 less than
heavy-duty trucks with brand-new engines, and that they have quickly
proliferated in recent years. In EPA’s heavy-duty truck regulation, the
agency documented, based on public comments, that glider production
reached 10,000 vehicles per year in 2015.

8.

Gliders are driving on the I-40 highway, which is a large freight pathway
and an important east-west route in the United States. I drive the I-40 from
Memphis to Nashville about twice a month and see numerous heavy-duty
trucks driving these roads at all times. Many of these trucks must be gliders
given that Fitzgerald Glider Kits, the largest manufacturer of these vehicles
with over 40 percent market share nationally, is located in the state.
Fitzgerald’s Crossville Plant is in fact adjacent to the I-40. Gliders are also
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driving on other Interstates which pass through TN- I-24, I-75, I-65, I-55,
and I-81. I also drive on these highways, and I am constantly exposed to the
high levels of pollution emitted from these vehicles.
9.

The amount of pollution emitted by these vehicles is enormous. In the
heavy-duty truck standard, EPA explained that NOx and PM emissions of
any glider vehicles using pre-2007 engines are at least ten times higher than
emissions from equivalent vehicles being produced with brand new engines.
Worse still, engines manufactured before 2002—which according to the
EPA are the majority of engines in today’s gliders—emit 20 to 40 times
more NOx and PM than brand new engines. Experts estimated that the
resulting emissions from one year of glider sales is 13 times what the impact
of the VW fraud would have been if EPA and the California Air Resources
Board had not stopped this practice and all 482,000 VW diesel cars with
defeat devices sold in the country were driving the roads. The rollback of
glider requirements would provide incentives for increased production,
affecting public health and offsetting the benefits of the VW settlement fund
and other regulatory efforts to reduce NOx emissions in the state.

10.

In the heavy-duty truck regulation EPA estimated that, in 2017, the amount
of PM from 10,000 gliders sold per year could cause as much as 1,600
premature deaths over the lifetime of those trucks. The agency also
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estimated that three additional model years of uncontrolled glider production
would result in up to 6,400 premature deaths, incremental to the 2017
premature mortalities. These estimates are conservative for two reasons.
First, it is possible to assume that glider sales in fact exceed 10,000 per year,
as documented by heavy-duty truck manufacturers (including glider
manufacturers) in comments to the proposed heavy-duty truck standard.
Second, EPA considered only fine particulate exposures and did not include
additional cancers and mortalities resulting from exposure to diesel exhaust
and ground level ozone.
11.

I have been paying close attention to the EPA’s effort to rollback existing
standards for glider vehicles, which require gliders to meet modern pollution
control regulations for trucks with newer engines (with some exceptions, as I
explain below). The news that Tennessee Technological University
published a study that concluded that gliders performed equally as well or
even better than heavy-duty trucks with newer engines created a great
controversy in the state and inside the university itself. The study was
sponsored by Fitzgerald, and it provided a basis for the EPA’s proposal to
repeal the glider standard last year. The University subsequently disavowed
the study after concerns about its methodology and accuracy.
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Glider manufacturers like Fitzgerald claim that modern pollution control
requirements on their vehicles will cripple their business. Over the years, I
have seen similar claims from automobile manufacturers when facing
regulatory requirements, such as the bumper standard or airbag regulations.
When faced with these requirements, industry complained that those
regulations would result in massive compliance costs and increases in car
prices, but at the end automakers implemented these requirements at
reasonable cost. Glider requirements are similar—to enable mass
production, glider manufacturers will have to install new engines in glider
kits. Environmental requirements will not cripple the glider industry.
Unfortunately, small glider manufacturers can produce a maximum of 300
gliders that do not meet the heavy-duty truck standards each year. Just like
with bumpers and airbags, the industry must and will find a way to meet
environmental requirements cost-effectively.

13.

I know that, on July 6, the EPA issued a decision to stop enforcement of the
300-glider cap on glider manufacturers and their suppliers. I became
extremely concerned about the implications of this decision and have
conferred with my colleagues at the Chapter and at Sierra Club National
about the need for immediate action. I support Sierra Club’s filing of a
petition for review and a motion to vacate or stay the agency’s decision. If

A140

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 146 of 321

Sierra Club is successful, gliders will continue to be required to meet
modern emission standards for heavy-duty trucks and manufacturers will not
be able to exceed the 300-limit cap, in turn avoiding irreparable injury on
myself, our members, Tennessee’s residents, and the public at large from
additional pollution on our highways.

I declare under penalty of perjury under the laws of the United States
of America that the foregoing is true and correct. Executed in Memphis,
Tennessee, on July 16, 2018.
______________________________
Dennis M. Lynch
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8. Jim Maddox, President of Tri-State Truck Center
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'(&/$5$7,212)-,00$''2;


,-LP0DGGR[GHFODUHDVIROORZV


,DPWKH3UHVLGHQWRI7UL6WDWH7UXFN&HQWHUDQHZDQGXVHGKHDY\

GXW\WUXFNGHDOHUVKLSKHDGTXDUWHUHGLQ0HPSKLV7HQQHVVHHZLWKQLQHORFDWLRQV
DFURVV$UNDQVDV0LVVLVVLSSL0LVVRXULDQG7HQQHVVHH


0\JUDQGIDWKHUIRXQGHGWKHFRPSDQ\LQDQG,KDYHEHHQ

ZRUNLQJDWWKHFRPSDQ\VLQFH0\FKLOGUHQZRUNDWWKHEXVLQHVVDVZHOOVR
ZHDUHQRZDIRXUJHQHUDWLRQIDPLO\RIWUXFNGHDOHUV


,DPDILYHWLPH0DFN7UXFN1RUWK$PHULFDQ'HDOHURIWKH<HDU

7KURXJKRXUORFDOGHDOHUVKLSV7UL6WDWH7UXFN&HQWHULVDPHPEHURIWKH
7HQQHVVHH$UNDQVDV0LVVLVVLSSLDQG0LVVRXULVWDWHWUXFNLQJDVVRFLDWLRQV


7UL6WDWH7UXFN&HQWHUSULPDULO\VHOOVOHDVHVDQGVHUYLFHV&ODVV

GLHVHOWUXFNV:HVHOOKHDY\GXW\0DFNDQG9ROYRGD\FDEDQGVOHHSHUWUDFWRUXQLWV
IRUXVHZLWKER[YDQVDVZHOODVFRQFUHWHDQGGXPSWUXFNV$FURVVDOORXU
ORFDWLRQV7UL6WDWHVHOOVDERXWQHZIUHLJKWWUXFNVDQQXDOO\IRUDURXQG
HDFK,QDGGLWLRQWRVDOHVSURYLGLQJPDLQWHQDQFHDQGUHSDLUVHUYLFHVWR
IOHHWVDQGGULYHUVLVDELJSDUWRIRXUEXVLQHVV2XUFXVWRPHUVUHSUHVHQWDOOW\SHVRI
WUXFNXVHUV:HVHOOWRVPDOOIOHHWVZLWKILYHWUXFNVODUJHFXVWRPHUVZLWKIOHHWVRI
WUXFNVDQGHYHU\RQHLQEHWZHHQ
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:HKDYHDERXWHPSOR\HHVDQGURXJKO\RIWKHPZRUNRQ

GLUHFWPDLQWHQDQFHHLWKHULQSDUWVRULQVHUYLFH2XUGHDOHUVKLSVFUHDWHORQJWHUP
MRERSSRUWXQLWLHVLQUXUDODUHDVDQGRXUHPSOR\HHVW\SLFDOO\HDUQDVDODU\RI
EHWZHHQDQGD\HDU2XUVWDIIW\SLFDOO\OLYHZLWKLQWR
PLOHVRIWKHGHDOHUVKLSZKHUHWKH\ZRUN:HNQRZWKDWRXUFRPSDQ\LVRQO\DV
JRRGDVRXUHPSOR\HHVDQGZH¶UHYHU\SURXGWRKDYHQXPHURXVHPSOR\HHVZKR
KDYHEHHQZLWKWKHFRPSDQ\IRURUHYHQ\HDUV


2YHUP\GHFDGHVLQWKHKHDY\GXW\GLHVHOWUXFNEXVLQHVV,KDYHVHHQ

YHKLFOHVLPSURYHGUDPDWLFDOO\DVDGYDQFLQJWHFKQRORJ\KDVDOORZHGIRUEHWWHU
SROOXWLRQFRQWUROV%DFNZKHQ,VWDUWHGZRUNLQJLQWKHKHDY\GXW\YHKLFOHLQGXVWU\
,UHPHPEHUWLPHVZRUNLQJLQWKHUHSDLUVKRSLQWKHZLQWHUZKHQWKHJDUDJHGRRU
ZDVFORVHGDQG\RXFRXOGQ¶WVHHIURPRQHVLGHRIWKHVKRSWRWKHRWKHUEHFDXVHRI
DOOWKHGLHVHOH[KDXVW7KHRWKHUPHFKDQLFVDQG,ZRXOGEHZRUNLQJLQWKHVKRS
UXQQLQJWKHHQJLQHVDQGLQKDOLQJWKHGLHVHOH[KDXVW:KHQ,JRWKRPHVRPHWLPHV
,ZRXOGFRXJKXSEODFNPDWWHU


7RGD\RXUUHSDLUVKRSVDUHDVFOHDQDVDSLQDQGWKHFHLOLQJVDUH

ZKLWH7KHH[KDXVWFRPLQJRXWRIRXUWUXFNVLVPXFKFOHDQHUWKDQWKHHPLVVLRQV
IURPIUHLJKWWUXFNVPDQXIDFWXUHGHYHQ\HDUVDJR+HDY\GXW\GLHVHOHQJLQHV
DQGSRZHUWUDLQVKDYHEHHQFRQVWDQWO\LPSURYLQJDVWKH(QYLURQPHQWDO3URWHFWLRQ
$JHQF\ (3$ SROOXWLRQOLPLWVJHWWRXJKHUDQGWHFKQRORJ\LPSURYHVZLWKHQJLQH
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DQGYHKLFOHPDQXIDFWXUHUVIUHTXHQWO\XSGDWLQJWKHLUHQJLQHVZLWKQHZIXHOV\VWHPV
DQGRWKHUHPLVVLRQFRQWUROWHFKQRORJLHV


)UHLJKWWUXFNERGLHVGRQ¶WFKDQJHDVRIWHQDVWKH\GRLQWKHOLJKWGXW\

FDUPDUNHW²LWLVQRWXQXVXDOIRUDWUXFNPRGHOWRODVW\HDUV²EXWWKHHQJLQH
DQGSRZHUWUDLQLPSURYHHYHU\\HDUDVWHFKQRORJ\DGYDQFHV0DQXIDFWXUHUVKDYH
LPSOHPHQWHGPDQ\DGYDQFHPHQWVLQKHDY\GXW\GLHVHOHQJLQHVRYHUWKHODVWWHQ
\HDUV,QSDUWLFXODUDIWHU(3$KHDY\GXW\WUXFNSROOXWLRQVWDQGDUGVJRW
VLJQLILFDQWO\WRXJKHULQHQJLQHPDQXIDFWXUHUVKDYHKDGHLJKW\HDUVWRZRUN
ZLWKDQGUHILQHQHZHPLVVLRQFRQWUROWHFKQRORJLHVVXFKWKDWWKHVHQHZPXFK
FOHDQHUHQJLQHVZRUNJUHDWDQGDUHYHU\UHOLDEOH


,XQGHUVWDQGWKDW(3$¶VGreenhouse Gas Emissions and Fuel

Efficiency Standards for Medium- and Heavy-Duty Engines and Vehicles—Phase
2)HG5HJ 2FW UHTXLUHVWKDWQHZKHDY\GXW\³JOLGHU´
YHKLFOHVFRPSO\ZLWKHPLVVLRQVVWDQGDUGVIRUQHZKHDY\GXW\WUXFNVZLWK
IOH[LELOLWLHVIRUVPDOOEXVLQHVVHV,XQGHUVWDQGWKDW(3$¶VUHFHQWPHPRUDQGXP
Conditional No Action Assurance Regarding Small Manufacturers of Glider
Vehicles -XO\ DVVXUHVJOLGHUPDQXIDFWXUHUVDQGVXSSOLHUVWKDW(3$ZLOO
QRWHQIRUFHWKHVHH[LVWLQJSROOXWLRQVWDQGDUGVIRUJOLGHUWUXFNV


%HFDXVH(3$¶VQRQHQIRUFHPHQWRIWKHJOLGHUYHKLFOHUHJXODWLRQV

PHDQVWKDWWKHUHLVQRORQJHUDOHYHOSOD\LQJILHOGDFURVVWKHKHDY\GXW\YHKLFOHV
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PDUNHW,DPFRQFHUQHGWKDW(3$¶VDFWLRQZLOOKDUPP\EXVLQHVVDQGWKH
HPSOR\HHVZHVXSSRUW


*OLGHUYHKLFOHVDUHKHDY\GXW\GLHVHOWUXFNVPDQXIDFWXUHGE\

LQVWDOOLQJDQROGUHPDQXIDFWXUHGHQJLQHDQGSRZHUWUDLQLQWRDQHZWUXFNERG\
7KHSUDFWLFHRIEXLOGLQJJOLGHUYHKLFOHVRULJLQDWHGDVDPHDQVRIVDOYDJLQJXVDEOH
HQJLQHVIURPRWKHUZLVHXQUHFRYHUDEOHWUXFNV7KLVZDVKLVWRULFDOO\GRQHRQDVPDOO
VFDOH+RZHYHUDV(3$¶VPRUHSURWHFWLYHKHDY\GXW\HPLVVLRQVWDQGDUGVFDPH
LQWRHIIHFWGXULQJWKHJOLGHUYHKLFOHPDUNHWEHJDQDUDSLGH[SDQVLRQ
*OLGHUPDQXIDFWXUHUVILJXUHGRXWWKDWWKHUHZDVD³ORRSKROH´WRWKHHPLVVLRQ
VWDQGDUGV²E\UHPDQXIDFWXULQJROGHQJLQHVDQGLQVWDOOLQJWKHPLQQHZWUXFN
ERGLHVWKH\FRXOGEXLOGDQGVHOOQHZWUXFNVWKDWGLGQ¶WXVHPRGHUQSROOXWLRQ
FRQWUROV


*OLGHUYHKLFOHVHQDEOHEX\HUVWRDYRLGHPLVVLRQVVWDQGDUGVQXPHURXV

VDIHW\IHDWXUHVDQGLQVRPHFDVHVWKH)HGHUDO([FLVH7D[XVHGWRPDLQWDLQ
RXUQDWLRQ¶VKLJKZD\V


,QSDUWLFXODUIURPQXPHURXVFRQYHUVDWLRQVZLWKP\FXVWRPHUVDQG

RWKHUVLQWKHLQGXVWU\,XQGHUVWDQGWKDWVRPHFXVWRPHUVKDYHUHFHQWO\SXUFKDVHG
JOLGHUWUXFNVEHFDXVHWKH\GRQRWFUHDWHDQHOHFWURQLFUHFRUG ³HORJ´ RIWKHLU
KRXUVRIRSHUDWLRQ:LWKRXWWKHVHHORJVLWLVGLIILFXOWWRHQVXUHFRPSOLDQFHDQHZ
VDIHW\UHTXLUHPHQWWKDWFDSVWKHQXPEHURIKRXUVWKDWDWUXFNHUPD\GULYHEHIRUH
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WDNLQJDEUHDN7KH)HGHUDO0RWRU&DUULHU6DIHW\$GPLQLVWUDWLRQSURMHFWHGWKDW
WKLVUXOHZKLFKZHQWLQWRHIIHFWRQ-DQXDU\ZRXOGDYRLGDWOHDVW
FUDVKHVHDFK\HDU*OLGHUYHKLFOHV²EHFDXVHWKH\XVHUHPDQXIDFWXUHGROG
HQJLQHV²DUHQRWDEOHWRFUHDWHHORJVDQGWKHUHIRUHXQGHUWKHUHJXODWLRQDUH
H[HPSWIURPWKHUHTXLUHPHQWWRFRPSO\XVLQJHORJV,QVWHDGWKH\DUHDOORZHGWR
FRPSO\WKURXJKSDSHUORJVRIWKHWUXFN¶VKRXUVRIRSHUDWLRQZKLFKDUHOHVV
UHOLDEOH,QFRQWUDVWWKHDGGLWLRQRISROOXWLRQFRQWUROVWRPRGHUQHQJLQHV DPRQJ
RWKHUGHYHORSPHQWV PDGHWKHVHHQJLQHVIDUPRUHVRSKLVWLFDWHGDQGFRPSOH[VXFK
WKDWWKH\LQFOXGHVPDOOFRPSXWHUVFDOOHGHOHFWURQLFFRQWUROPRGXOHV7KHVH
PRGXOHVPDNHLWSRVVLEOHWRFDSWXUHHQJLQHXVHGDWD8QGHUWKHQHZUXOHWUXFN
RZQHUVLQVWDOODWKLUGSDUW\GHYLFHWKDWFUHDWHVHORJVRISUHFLVHO\ZKHQDQHQJLQH
KDVEHHQUXQQLQJWKDWFDQQRWEHDOWHUHG$FFRUGLQJO\EHFDXVHWKH\VXSSRUWWKHXVH
RIHORJVPRGHUQHQJLQHVHQVXUHFRPSOLDQFHZLWKWKHVHIHGHUDOVDIHW\VWDQGDUGV²
ZKHUHDVJOLGHUWUXFNVZLWKROGHUHQJLQHVGRQRW


6DOHVRIJOLGHUWUXFNVKDUPIUHLJKWWUXFNGHDOHUVOLNHP\VHOIZKR

FKRRVHWRVHOOPRGHUQWUXFNVWKDWDUHHTXLSSHGZLWKFXUUHQWVDIHW\DQGSROOXWLRQ



'HSDUWPHQWRI7UDQVSRUWDWLRQ)HGHUDO0RWRU&DUULHU6DIHW\$GPLQLVWUDWLRQElectronic Logging Devices and
Hours of Service Supporting Documents)HG5HJ 'HF 

Id.DW

See0DWW&ROHFMCSA: Pre-2000 ELD exemption applies to engine model year, not chassis2YHUGULYH-XO\
KWWSVZZZRYHUGULYHRQOLQHFRPIPFVDSUHHOGH[HPSWLRQDSSOLHVWRHQJLQHPRGHO\HDUQRWFKDVVLV
H[SODLQLQJWKDWDFFRUGLQJWR)0&6$JXLGDQFH³>R@ZQHURSHUDWRUVZLWKWUXFNVHTXLSSHGZLWKPRGHO\HDU
HQJLQHVDQGROGHUZLOOQRWEHQRWVXEMHFWWRWKHHOHFWURQLFORJJLQJGHYLFHPDQGDWHUHJDUGOHVVRIWKHPRGHO\HDURI
WKHWUXFN´ %ULDQ6WUDLJKWELD “clarification” will hold down costs for some truckers)UHLJKW:DYHV$XJ
KWWSVZZZIUHLJKWZDYHVFRPQHZVHOGFODULILFDWLRQZLOOKROGGRZQFRVWVIRUVRPHWUXFNHUV
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FRQWUROWHFKQRORJ\0\EXVLQHVVFDUHIXOO\WUDFNVVDOHVGDWDIRUWKHUHJLRQZKHUH
7UL6WDWH7UXFN&HQWHURSHUDWHV$FFRUGLQJWRVDOHVGDWDLQ-DQXDU\JOLGHU
YHKLFOHVPDGHXSDERXWRIWKHKHDY\GXW\GLHVHOWUXFNVVROGLQWKHUHJLRQ
ZKHUH7UL6WDWHRSHUDWHV2XWRIPRUHWKDQWUXFNVWKDWZHUHVROGLQWKDWUHJLRQ
LQ-DQXDU\RIWKHPZHUHJOLGHUV$FFRUGLQJWRRXUVDOHVGDWDVDOHVRIJOLGHUV
LQWKHUHJLRQZKHUH7UL6WDWHRSHUDWHVLQ)HEUXDU\UHWXUQHGWRDERXWRI
WRWDOVDOHVZKLFKLVFRQVLVWHQWZLWKJOLGHUVDOHVLQUHFHQW\HDUVLQRXUUHJLRQ


(3$¶VDFWLRQZLOODOORZFRQWLQXHGKLJKOHYHOVRIJOLGHUWUXFNVDOHVLQ

WKHUHJLRQZKHUH7UL6WDWHRSHUDWHV,IJOLGHUVDOHVFRQVLVWHQWO\EHFRPHRI
VDOHVLQRXURSHUDWLQJUHJLRQLWZRXOGVHYHUHO\WKUHDWHQP\EXVLQHVV²EXWHYHQ
VPDOOHUOHYHOVRIJOLGHUVDOHVHDWLQWRWKHHFRQRPLFKHDOWKRIRXUGHDOHUVKLS


,QDGGLWLRQWRWKHVDOHVGDWDZHWUDFN,DPDOVRDZDUHRIFRPSHWLWLRQ

IURPJOLGHUVDOHVWKURXJKP\FRQYHUVDWLRQVZLWKSRWHQWLDOFXVWRPHUV)RUH[DPSOH
,KDYHDORQJWLPHFXVWRPHULQ0LVVLVVLSSLWKDWEX\VWZRWRWKUHHWUXFNVIURPP\
GHDOHUVKLSHDFK\HDU+HUHFHQWO\WROGPHWKDWVHYHUDORIKLVFRPSHWLWRUVERXJKW
JOLGHUWUXFNVLQRUGHUWRDYRLGWKHQHZHOHFWURQLFORJJLQJUHTXLUHPHQW%HFDXVHKLV
FRPSHWLWRUVDUHXVLQJSDSHUORJVWRWUDFNWKHLUGULYLQJWLPHWKH\FDQRSHUDWHIRU
PRUHKRXUVDQGFRPSOHWHPRUHUXQVLQDJLYHQGD\JLYLQJWKHPDFRPSHWLWLYH
DGYDQWDJHRYHUKLVIOHHW+HLVQRZFRQVLGHULQJVZLWFKLQJWRSXUFKDVLQJJOLGHU
YHKLFOHV6LPLODUO\,KDYHDFXVWRPHULQ$UNDQVDVWKDWSUHYLRXVO\ERXJKWDERXW
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QHZIUHLJKWWUXFNVIURPPHD\HDU+HUHFHQWO\SXUFKDVHGWKUHHQHZJOLGHUV
WUXFNVIURPDJOLGHUGHDOHUVKLS²QRWP\GHDOHUVKLS²VRWKDWKLVWUXFNHUVFDQ
FRPSOHWHWKHLUKDXOVZLWKRXWWDNLQJDUHTXLUHGEUHDNJLYLQJKLPDVLJQLILFDQW
DGYDQWDJHRYHUKLVFRPSHWLWLRQ7KHVHVLWXDWLRQVLOOXVWUDWHWKHHFRQRPLFSUHVVXUH
PDQ\IOHHWVPD\IHHOLI(3$DOORZVWKHFRQWLQXHGVDOHRIXQUHJXODWHGJOLGHUWUXFNV
ZKLFKHYDGHVDIHW\DQGHPLVVLRQUHTXLUHPHQWV²SUHVVXUHWKDW,DPFRQFHUQHGZLOO
GULYHHYHQPRUHIOHHWVWRSXUFKDVHJOLGHUYHKLFOHVLQVWHDGRISXUFKDVLQJDPRGHUQ
IUHLJKWWUXFNIURPP\GHDOHUVKLS


$Q\WUXFNVDOHVWKDWP\GHDOHUVKLSORVHVWRXQIDLUXQUHJXODWHG

FRPSHWLWLRQIURPJOLGHUYHKLFOHVDPRXQWWRPRUHWKDQMXVWWKHDYHUDJHRI
LQVDOHVUHYHQXHWKDWLVORVWRQWKHXSIURQWSXUFKDVH+HDY\GXW\YHKLFOH
PDLQWHQDQFHLVDPDMRUVRXUFHRIUHYHQXHIRU7UL6WDWH7UXFN&HQWHU,QWKHKHDY\
GXW\YHKLFOHLQGXVWU\WKHUHLVDJHQHUDOO\DFFHSWHGDYHUDJHRIWKHUHYHQXHWKDWD
GHDOHUVKLSZLOOHDUQLQSDUWVDQGVHUYLFHRYHUWKHOLIHWLPHRIDQ\QHZWUXFNVROG²
WRSHU\HDUSHUWUXFN$FFRUGLQJO\LIDFXVWRPHUHOHFWVWRSXUFKDVH
DJOLGHUYHKLFOHUDWKHUWKDQDWUXFNIURPP\GHDOHUVKLSZHORVHDQDYHUDJHRI
LQVDOHVUHYHQXHEXWDOVRWHQVRIWKRXVDQGVRIGROODUVRYHUWKHOLIHWLPHRI
WKHWUXFNIURPWKHORVWPDLQWHQDQFHUHYHQXH


2XUSDUWVDQGVHUYLFLQJEXVLQHVVVXSSRUWVPDQ\RIRXUMREV²DVQRWHG

DERYHDERXWRIRXUHPSOR\HHVZRUNLQSDUWVDQGVHUYLFLQJ7KHVHDUHZHOO
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SD\LQJKLJKO\VNLOOHGMREVRXUHPSOR\HHVXQGHUJRH[WHQVLYHWUDLQLQJWRPDLQWDLQD
FXUUHQWWKRURXJKXQGHUVWDQGLQJRIHQJLQHDQGSRZHUWUDLQWHFKQRORJ\LQFOXGLQJ
HPLVVLRQFRQWUROWHFKQRORJ\:HKDYHDIXOOWLPHHPSOR\HHZKRZRUNVDVDQLQ
KRXVHWUDLQHUDWWHQGLQJ0DFNDQG9ROYRFRXUVHVDQGWKHQUXQQLQJWUDLQLQJ
VHVVLRQVIRURXUHPSOR\HHVDWWKHGHDOHUVKLSV


,DPFRQFHUQHGWKDWDVORQJDV(3$¶VQRQHQIRUFHPHQWSROLF\

UHPDLQVLQHIIHFWJOLGHUWUXFNVDOHVZLOOFRQWLQXHDQGLQFUHDVHLQP\UHJLRQDQG,
ZLOOORVHPRUHIUHLJKWWUXFNVDOHVUHYHQXHDQGIXWXUHLQFRPHIURPSDUWVDQG
VHUYLFLQJ²KDUPLQJP\EXVLQHVVDQGRXUDELOLW\WRFRQWLQXHWRKLUHDQGVXSSRUWRXU
HPSOR\HHV

([HFXWHGRQ-XO\
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DECLARATION OF ROBERT NUSS

I, Robert Nuss, declare as follows:
1.

I am the President of Nuss Truck & Equipment (Nuss Truck), a new

and used truck dealership based in Rochester, Minnesota with eight locations,
seven in Minnesota, and one in Wisconsin. I have been in the trucking industry for
close to 50 years, managing a Minnesota-based dealership for six years (19731979) before purchasing Nuss Truck in 1979. During my time as President, Nuss
Truck has grown from fewer than 20 employees to the over 320 we have today.
This success was recently recognized when I was named American Truck Dealers
(ATD) 2017 Truck Dealer of the Year.
2.

I served as a Mack Dealer Council Chairman from 1985-1990 and

have been active in Volvo and Isuzu National Dealer Advisory Committees. I have
also been active in Minnesota's Auto, Truck Dealers, and Trucking Associations.
3.

The majority of my business is selling, servicing, and repairing Class

8 diesel trucks. We primarily sell new heavy-duty Mack and Volvo tractor units for
use with freight trailers, as well as construction trailer and commercial flat-bed
trucks. We have inventories of Mack trucks at seven of our locations, and Volvo
trucks at four. Nuss Truck consistently sells over 1,000 new diesel trucks per year.

1
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Nuss Truck employs over 320 people, suppmiing over 200 well-

payingjobs in rural communities. The vast majority ofNuss Truck employees
work in permanent positions and earn a competitive wage between $40,000 and
$80,000 annually. Nuss Truck prioritizes creating and maintaining jobs in the
United States, pmiicularly those jobs in rural areas. We employ a wide variety of
professionals, including maintenance and repair technicians, truck parts experts,
commercial salespeople, and truck drivers. A significant pmiion of our business is
in parts sales and maintenance.
5.

Nuss Truck has autonomy in determining which Volvo and Mack

trucks to sell. We supply trucks to private carriers, government agencies, and large
and small fleets. Our customers are regional and over-the-road fleets that travel
across the lower 48 and into Canada. Nuss Truck prioritizes supplying our
customers with the most popular products to meet demand, and complying with
impmiant emissions and safety regulations.
6.

I have seen first-hand a phasing-in of cleaner trucks following a series

of health-protecting environmental regulations beginning in the 1990s. I remember
the smoke-filled repair shops of the 1970s and how unsafe those working
conditions could be. Today, the exhaust coming out of our trucks is significantly
cleaner than the trucks manufactured 15 or 20 years ago. These changes are

2
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directly linked to ongoing innovations in emissions technologies driven by
regulations.
7.

We choose to sell the safest and cleanest trucks possible and refuse to

sell glider vehicles with outdated noncompliant engines because they emit more
harmful pollution, are less safe for truck drivers and others on the road, and I have
concerns that they avoid taxes that fund our highways.
8.

Glider vehicles are diesel freight trucks manufactured by adding a

donor engine and powertrain to a new truck chassis. A glider kit consists of the
chassis, front axle, and body of the truck, before the engine and drivetrain are
I

installed. The practice of building glider vehicles originated as a means of
salvaging usable engines from otherwise unusable vehicles.
9.

I understand that EPA's recent non-enforcement decision states that it

will not enforce the cunent regulatory limit that prevents glider manufacturers and
suppliers from producing more than 300 uncontrolled gliders per year. I further
understand that this decision applies to all production of non-compliant glider
vehicles through 2019.
10.

I am very concerned that EPA' s decision not to enforce these glider

vehicle regulations will have serious human health and safety implications. In
avoiding emissions requirements for other new heavy-duty trucks, glider vehicles
emit significantly higher levels of fine paiiicles (PM2.5), and ozone-forming
3
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oxides of nitrogen (NOx). I understand that PM2.5 and other diesel exhaust
pollutants are linked to respiratory illness, increased risk of cancer, and premature
death. If EPA allows dramatically increased production of glider vehicles, these
harmful emissions will drastically increase, and more people will become sick.
11.

Glider vehicles also lack many of the safety features that prevent

accidents and keep our nation's highways safe. Glider vehicles that rely on older
engines lack essential safety mechanisms like roll stability control and collision
1
avoidance, which require a computerized engine. Significantly, those glider

vehicles that contain pre-2000 engines also avoid compliance with electronic
logging regulations that require monitoring of hours traveled by drivers.2 Not
enforcing these regulations threatens important progress made in reducing
emissions and improving safety on our nation's highways.
12.

Approximately 200,000 heavy-duty trucks are sold annually in Nmih

America, 3 with Mack and Volvo holding roughly 20% of the Class 8 market
share. 4 Though gliders were a marginal component of the market until the past
decade, the glider truck market is rapidly expanding, as EPA estimated that 10,000
1

See NHTSA, Electronic Stability Control Systems on Heavy Vehicles at III-I (May 2012) (explaining that an ESC
system "utilizes computers to control individual wheel brake torque and assists the driver in maintaining control of
the vehicle"), https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/136 esc hvy veh pria.pdf.
2
See Federal Motor Carrier Safety Administration, FAQs on ELD Rule (last updated Dec. 18, 2017),
https://www.fmcsa.dot.gov/fag/if-vehicle-registration-commercial-motor-vehicle-reflects-model-year-2000ornewer-b-O
3
Oak Ridge National Laboratory, Vehicle Technologies Market Rep01i: Class 8 Truck Sales by Manufacturer,
2012-2016, m1ailable at https://cta.ornl.gov/vtmarketreport/heavy trucks.shtml (Figure based on five year average).
4
Oak Ridge National Laboratory, Vehicle Technologies Market Report: Class 8 Truck Sales by Manufacturer,
2012-2016, available at https://cta.ornl.gov/vtmarketreport/heavy trucks.shtml (Figure based on average market
share from 2012-2016. Mack's average market share was 8.66% and Volvo's was 11.41%).

4
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5
glider vehicles were produced in 2016. Currently, glider vehicles occupy an

estimated 5% of the new truck market and glider manufacturers are actively
seeking to expand sales. It is my understanding that some glider manufacturer
inventories far exceed the production limit of 300 uncontrolled glider trucks per
year imposed by federal standards.
13.

To grow their customer base, major glider manufacturers aggressively

compete with other new heavy-duty truck dealers by advertising their glider
vehicles in locations near well-established dealerships.
14.

Without these imp01iant regulations, I believe glider vehicles could

soon occupy 10-15% of the new truck market. As glider trucks become more
prevalent in the new truck market, they will also enter the used truck market at
growing rates.
15.

I have observed a sharp uptick in glider vehicle sales within the new

heavy-duty truck market over the last 5-6 years, both within my own customer
base, in discussing the trend with industry colleagues, and as covered in the trade
press. Glider vehicles have become more popular nationwide, including in the
region where my dealerships are located. This increase in sales coincides with the
advent of more protective EPA standards for heavy-duty diesel engines and the

5

Greenhouse Gas Emissions and Fuel Efficiency Standards for Medium- and Heavy-Duty Engines and VehiclesPhase 2, 81 Fed. Reg. at 73,943 (Oct. 25, 2016).

5
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implementation of Selective Catalytic Reduction (SCR) requirements to reduce

. . 6
Nox em1ss10ns.
16.

Glider vehicles have grown in popularity as a mechanism for

bypassing government regulations. Glider vehicles enable buyers to avoid
emissions regulations, electronic logging requirements, and in some cases the 12%
7
Federal Excise Tax used to maintain our nation's highways. Significantly, leading

glider retailers intentionally market and feature the absence of emissions control
technologies as a selling point.
17.

8

EPA's decision not to enforce these standards will also have a

significant economic impact on the freight truck industry. Nuss Truck has already
lost business to glider manufacturers and will face greater economic consequences
if EPA ceases to enforce its emissions standards applicable to glider vehicles. In
the past year, former customers of Nuss Truck, such as Yaggy Trucking, Inc. based
in Rochester, Minnesota, and Gold Country Trucking, based in St. Cloud,
Minnesota have taken their business to glider manufacturers instead of purchasing
our emissions-compliant vehicles. Other new truck dealers will continue to lose
6

Control of Air Pollution From New Motor Vehicles: Heavy-Duty Engine and Vehicle Standards and Highway
Diesel Fuel Sulfur Control Requirements; Final Rule, 66 Fed. Reg. 5001, 5002 (Jan. 18, 2001).
7
See Tom Berg, The Return of the Glider, Truckinginfo (Apr. 30, 2013), https://www.trucldnginfo.com/152784/thereturn-of-the-glider (explaining that the "IRS closely watches glider transactions," but glider truck sales picked up
when the IRS did not appear to significantly changes its rules in 2013, and that according to a representative of
Fitzgerald Glider Kits, a glider truck "is generally exempt from the 12% federal excise tax"); Amye Anderson,
Fitzgerald slashes dozens ofjobs, Upper Cumberland Business Journal (June 14, 2018),
https://www.ucbjournal.com/breaking-fitzgerald-slashes-dozens-of-jobs (explaining that Fitzgerald has been the
subject of six IRS examinations over the last two decades, and successfully appealed five of the cases).
8
Fitzgerald Glider Kits, What is a Glider Kit?, https://www.fitzgeraldgliderkits.com/what-is-a-glider-kit (last
accessed July 13, 2018).

6
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business to glider manufacturers because EPA is not enforcing emissions standards
applicable to glider vehicles.
18.

Loss of new truck sales has a significant impact on dealers like Nuss

Truck that stock and service trucks in compliance with federal emissions standards.
Dealers invest millions of dollars in new truck inventories, replacement parts, and
service training to keep our customers profitable while running trucks with the
most advanced powertrain engines and transmissions. Widespread sale of glider
trucks without modern emission controls hurt the impmiant investments that
conscientious trucking companies have made in modern technology and safety
features.
19.

When competing with glider vehicles, Nuss Truck loses $125,000-

130,000 in gross sales for each lost truck sale, with additional annual losses in
palis and service profits. If my customers choose to purchase 50 glider vehicles
over the emissions-compliant trucks that I sell, my business could lose more than
$6,000,000 in new truck sales. In addition, my business could lose thousands of
dollars per truck annually in paiis and service profits. Loss in sales threatens the
job security of all of Nuss Truck's employees, but paiiicularly those in sales and
maintenance.
20.

EPA's decision not to enforce standards applicable to glider vehicles

will cause my business to continue to suffer from increased competition from the
7

A158

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 164 of 321

glider market. This increased competition will threaten the job security of the
over 100 technicians employed by Nuss Truck, who are trained to diagnose and
repair modern engines. Loss of sales to glider vehicle manufacturers results in lost
opportunity to sell engine warranties that secure years of sales and maintenance
work for our technicians. Our technicians are greatly concerned that glider vehicles
will result in a loss of customers and business.
21.

For the reasons I outline above, I am very concerned that as a result of

EPA's decision not to enforce emissions requirements for glider vehicles, human
health, safety, and the American economy will suffer.

I declare under penalty of pe1jury that the foregoing is true and correct.

I

Robe1i Nuss

Dated: July 13, 2018

8
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'(&/$5$7,212)6+$1$5(,'<

,6KDQD5HLG\XQGHUSHQDOWLHVRISHUMXU\GHFODUHDVIROORZV
 ,KDYHEHHQDPHPEHURIWKH(QYLURQPHQWDO'HIHQVH)XQG (') VLQFH
$SULO
 ,FXUUHQWO\UHVLGHLQ6HDWWOH:DVKLQJWRQ¶V%DOODUGQHLJKERUKRRGZLWKP\
KXVEDQGDQGWZRVRQVZKRDUHDJHGILYHDQGVHYHQ:HKDYHOLYHGLQRXUFXUUHQW
ORFDWLRQVLQFH
 0\\RXQJHUVRQVXIIHUVIURP&RUQHOLDGH/DQJH6\QGURPHDJHQHWLF
GLVRUGHUWKDWFDXVHVDUDQJHRIVHYHUHPHGLFDOFRQGLWLRQV,QSDUWLFXODUKHKDVEHHQ
IRUPDOO\GLDJQRVHGZLWKFKURQLFOXQJGLVHDVHZKLFKPDNHVKLPDFXWHO\VHQVLWLYH
WRFRQJHVWLRQDQGUHVSLUDWRU\LQIHFWLRQV)RUKLPDQ\UHVSLUDWRU\LQIHFWLRQKDVWKH
SRWHQWLDOWREHOLIHWKUHDWHQLQJDQGHYHQVLPSOHFRQJHVWLRQGLVUXSWVKLVKHDOWKDQG
RXUIDPLO\¶VGDLO\OLIH
 $LUSROOXWLRQLVRQHRIWKHIDFWRUVWKDWFDQDIIHFWP\\RXQJHUVRQ¶VOXQJ
IXQFWLRQLQJ
 ,SHUVRQDOO\QRWLFHDSK\VLFDOFKDQJHLQP\\RXQJHUVRQ¶VKHDOWKRQGD\V
ZKHQWKHUHLVSRRUDLUTXDOLW\VXFKDVZKHQWKHDLULVVPRJJ\)RUH[DPSOH,
QRWLFHWKDWP\\RXQJHUVRQLVPRUHOLNHO\WRH[SHULHQFHFRQJHVWLRQRQWKHVHGD\V
 :KHQP\\RXQJHUVRQJHWVFRQJHVWHGLWGLVUXSWVRXUDELOLW\WRFDUHIRUKLV
XQGHUO\LQJKHDOWKFRQGLWLRQV,QSDUWLFXODUP\\RXQJHUVRQVXIIHUVIURPVHYHUH
ϭ
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VOHHSDSQHD,QKLVHDUO\OLIHKHZRXOGVRPHWLPHVWXUQEOXHZKLOHVOHHSLQJIURP
ODFNRIR[\JHQ7RKHOSDGGUHVVKLVVOHHSDSQHDKHXVXDOO\WDNHVR[\JHQZKHQKH
VOHHSV%XWZKHQKHLVFRQJHVWHGP\KXVEDQGDQG,IDFHWZREDGRSWLRQV,IZH
NHHSKLPRQR[\JHQLWFDXVHVRXU\RXQJHUVRQDJUHDWGHDORIGLVFRPIRUWWRKDYH
WKHR[\JHQEORZLQJRQKLVLUULWDWHGFRQJHVWHGWKURDW²DQGDVDUHVXOWKHJHWV
H[WUHPHO\IXVV\DQGFDQQRWVOHHSDQGHLWKHUP\KXVEDQGRU,DPDZDNHDOOQLJKW
,IZHWDNHWKHR[\JHQRIIKLVDSQHDZRUVHQVOHDGLQJKLPWRH[SHULHQFHORQJ
SDXVHVLQKLVEUHDWKLQJWKDWFDXVHKLVR[\JHQVDWXUDWLRQOHYHOVWRGURS²ZKLFK
DIIHFWVKLVDELOLW\WRFRQFHQWUDWHDQGKLVVOHHSLQHVVGXULQJWKHGD\0RUHRYHU,DP
DZDUHIURPVFLHQWLILFOLWHUDWXUHWKDWRYHUWKHORQJWHUPWKHVHLPSDFWVDUHOLQNHGWR
SXOPRQDU\K\SHUWHQVLRQV\PSWRPVRI$WWHQWLRQ'HILFLW'LVRUGHUDQG$WWHQWLRQ
'HILFLW+\SHUDFWLYLW\'LVRUGHUDQGDOLPLWHGDELOLW\WRFRQFHQWUDWHIRFXVDQGEH
DOHUWGXULQJWKHGD\
 0\\RXQJHUVRQDOVRLVSURQHWRVHULRXVUHVSLUDWRU\LQIHFWLRQVH[SHULHQFLQJ
WKHPWKUHHWRILYHWLPHVSHU\HDU:KHQKHZDV\RXQJHUWKHVHUHVSLUDWRU\
LQIHFWLRQVZRXOGW\SLFDOO\UHVXOWLQDVWD\LQWKHKRVSLWDO2YHUWKH\HDUVZHKDYH
OHDUQHGKRZWRPDQDJHKLVWUHDWPHQWEHWWHUVXFKWKDWQRZZKHQKHJHWVD
UHVSLUDWRU\LQIHFWLRQZHW\SLFDOO\NHHSKLPDWKRPH:HHVVHQWLDOO\UHSOLFDWH
KRVSLWDOFDUHLQRXURZQKRPHPDLQWDLQLQJDKRVSLWDOOLNHVHWWLQJZLWKPHGLFDO
SUHVFULSWLRQVDQGLQWHQVLYHFDUH7KLVWUHDWPHQWFRPHVDWJUHDWGLVUXSWLRQWRRXU
Ϯ
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OLYHV(LWKHUP\KXVEDQGRU,ZLOOVWD\XSDOOQLJKWZLWKP\VRQPDQDJLQJKLVFDUH
ZKLFKFDQEHDJUHDWGLVWXUEDQFHDVZHERWKZRUN
 %HFDXVHWKHVHUHVSLUDWRU\LQIHFWLRQVDUHSRWHQWLDOO\OLIHWKUHDWHQLQJDQGDW
PLQLPXPYHU\GLVUXSWLYHWRRXUIDPLO\¶VGD\WRGD\OLIHP\IDPLO\DQG,ZRUN
YHU\KDUGWRUHGXFHP\\RXQJHUVRQ¶VH[SRVXUHWRIDFWRUVWKDWLQFUHDVHKLV
OLNHOLKRRGRIUHVSLUDWRU\LQIHFWLRQV
 ,KDYHEHHQWROGE\P\VRQ¶VGRFWRUWKDWH[SRVXUHWRDLUSROOXWLRQLVRQH
IDFWRUWKDWZLOOH[DFHUEDWHKLVXQGHUO\LQJKHDOWKFRQGLWLRQV,QSDUWLFXODU,DP
FRQFHUQHGWKDWDLUSROOXWLRQH[SRVXUHFDQLQFUHDVHP\\RXQJHUVRQ¶VOLNHOLKRRGRI
GHYHORSLQJDUHVSLUDWRU\LQIHFWLRQ
2QGD\VZKHQDLUTXDOLW\LVSRRUP\IDPLO\DQG,FKDQJHRXUOLIHVW\OHWR
UHGXFHP\\RXQJHUVRQ¶VH[SRVXUHWRDLUSROOXWLRQ,FDQDVFHUWDLQZKHQWKHDLU
TXDOLW\LVSRRUEHFDXVH,FDQIHHOP\RZQDELOLW\WRWDNHLQDGHHSEUHDWKLQKLELWHG
E\KLJKHUWKDQQRUPDOSROOXWLRQOHYHOV,DOVRFRQILUPP\RZQVHQVHE\FKHFNLQJ
SXEOLFO\DYDLODEOHDLUTXDOLW\LQIRUPDWLRQ
%HFDXVHDLUSROOXWLRQFDXVHVP\VRQWRKDYHKDUPIXOHSLVRGHVRIFRQJHVWLRQ
DQGLQFUHDVHVKLVULVNRIDUHVSLUDWRU\LQIHFWLRQP\IDPLO\DQG,WDNHH[WHQVLYH
PHDVXUHVWRPLQLPL]HDQGSURWHFWKLPIURPH[SRVXUHWRDLUSROOXWLRQ7KHVHHIIRUWV
DIIHFWRXUZKROHIDPLO\:KHQDLUTXDOLW\LVSRRUZHNHHSP\\RXQJHUVRQLQVLGH
DVPXFKDVSRVVLEOHZLWKWKHZLQGRZVDQGGRRUVVKXW:HDYRLGJRLQJRXWVLGHWR
ϯ
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WKHSDUNRUWRWKHEHDFKWRQDPHDIHZRIWKHDFWLYLWLHVZHKDYHWRIRUHJR0\
ROGHUVHYHQ\HDUROGVRQLQSDUWLFXODURIWHQZDQWVWRHQJDJHLQWKHVHDFWLYLWLHV
(LWKHUKHPXVWDEVWDLQRUP\KXVEDQGDQG,DUHIRUFHGWRVSOLWXS)RUH[DPSOHLI
P\ROGHUVRQKDVDVSRUWVJDPHRQHRIXVZLOODFFRPSDQ\KLPDQGRQHRIXVZLOO
VWD\DWKRPHZLWKP\\RXQJHUVRQ$VDUHVXOWZKHQDLUTXDOLW\LVSRRUZHDUHOHVV
DEOHWRVSHQGWLPHSDUWDNLQJLQWKHDFWLYLWLHVZHZRXOGRWKHUZLVHHQMR\DQGOHVV
DEOHWRVSHQGWLPHWRJHWKHUDVDIDPLO\0DQ\SHRSOHPD\EHOHVVDZDUHRIWKHGD\
WRGD\DLUTXDOLW\FRQGLWLRQVZKHUHWKH\OLYHEXWDLUTXDOLW\DQGDLUSROOXWLRQKDYH
DQLPPHGLDWHLPSDFWRQP\IDPLO\¶VGDLO\DFWLYLWLHV
0\KXVEDQGDQG,RZQDZHHNHQGKRPHPRUHWKDQWZRKRXUVHDVWRI6HDWWOH
%HFDXVHWKHDUHDKDVEHWWHUDLUTXDOLW\DVFRPSDUHGWRZKHUHZHOLYHLQ6HDWWOH
XQOHVVLW¶VIRUHVWILUHVHDVRQ ZHNQRZWKHDLULVVDIHUIRURXU\RXQJHUVRQWR
EUHDWKH:H¶UHDEOHWRUHOD[DQGVSHQGPRUHWLPHRXWGRRUVGRLQJDFWLYLWLHVDVD
IDPLO\ZLWKRXWFRQVWDQWO\KDYLQJWRZRUU\DERXWNHHSLQJP\\RXQJHUVRQ
SURWHFWHGIURPDLUSROOXWLRQ
8QIRUWXQDWHO\ZHFDQQRWSURWHFWRXUVRQIURPDOODLUSROOXWLRQH[SRVXUH,Q
SDUWLFXODUZHOLYHLQ6HDWWOHZKHUHZHIDFHVRPHRIWKHZRUVWWUDIILFFRQGLWLRQVLQ
WKHFRXQWU\:HOLYHOHVVWKDQWZRPLOHV NLORPHWHUV IURPWKH,KLJKZD\D
URDGZD\ZLWKVLJQLILFDQWIUHLJKWWUXFNWUDIILF,GULYHRQRUQHDUWKLVKLJKZD\
QHDUO\HYHU\GD\HLWKHUWRWDNHP\FKLOGUHQWRVFKRROJRWRZRUNRUJRDERXWP\
ϰ


A164

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 170 of 321

GDLO\DFWLYLWLHV6SHFLILFDOO\,WUDYHOZLWKP\FKLOGUHQRQ,VHYHUDOWLPHVSHU
ZHHNWRJHWJURFHULHVRURWKHUHVVHQWLDOVDWWKHORFDO7DUJHWRURWKHUVWRUHVDW
1RUWKJDWH0DOODERXWILIWHHQPLQXWHVDZD\IURPP\KRPH$WOHDVWRQFHDZHHN,
WUDYHOZLWKP\FKLOGUHQRQ,IRUDERXWPLQXWHVHDFKZD\WRYLVLWP\SDUHQWVLQ
7DFRPD
$ERXWWZRZHHNHQGVHDFKPRQWKP\IDPLO\DQG,GULYHWZRDQGDKDOIWR
WKUHHKRXUVWRRXUFDELQLQHDVWHUQ:DVKLQJWRQ2XUURXWHWDNHVXVRQ,DVZHOODV
86+LJKZD\DWZRODQHKLJKZD\WKDWLVKHDYLO\WUDIILFNHGE\KHDY\GXW\
ORJJLQJWUXFNV
0\KXVEDQGDQG,WU\RXUEHVWWRPLQLPL]HRXU\RXQJHUVRQ¶VH[SRVXUHWR
SROOXWLRQRQWKHKLJKZD\IRUH[DPSOHE\DYRLGLQJGULYLQJGXULQJKLJKWUDIILF
SHULRGV,QSDUWLFXODUEHFDXVH+LJKZD\LVDWZRODQHORJJLQJKLJKZD\ZHWU\
RXUEHVWWRDYRLGWUDYHOLQJRQLWGXULQJSHDNWUDIILFWRSUHYHQWRXUVHOYHVIURPEHLQJ
WUDSSHGEHKLQGDKHDY\GXW\WUXFNDQGH[SRVHGWRDLUSROOXWLRQ%XWZHDUHQRWDEOH
WRDYRLGDOOH[SRVXUHERWKEHFDXVHWUDIILFLVXQSUHGLFWDEOHDQGEHFDXVHZHFDQ¶W
DYRLGDOOWUDYHOGXULQJKLJKWUDIILFSHULRGVZKLFKDUHIDLUO\FRPPRQ
:KHQZHDUHRQWKHURDGZHFDQJHWVWXFNLQWUDIILFHLWKHUQH[WWRRUEHKLQG
DIUHLJKWWUXFN6RPHWLPHVP\\RXQJHUVRQZLOOEHLQWKHFDUDVZHDUHLQFORVH
SUR[LPLW\WRRUWUDSSHGEHKLQGDKHDY\GXW\WUXFNZLWKSDUWLFXODUO\KLJKGLHVHO
H[KDXVWHPLVVLRQV,FDQVPHOOWKLVH[KDXVWDVLWSHUPHDWHVRXUFDU$WWLPHVOLNH
ϱ
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WKHVH,DPWHUULILHGIRUKLVKHDOWK,WDNHLPPHGLDWHVWHSVWRJHWRXWRIWKHWUDIILFDV
TXLFNO\DVSRVVLEOHPRYHDZD\IURPWKHWUXFNJHWRIIWKHURDGDQGJHWIUHVKDLU
LQWRWKHFDU
0\\RXQJHUVRQFXUUHQWO\DWWHQGVSUHVFKRROIRXUGD\VDZHHNDW*UHHQ
/DNH(OHPHQWDU\6FKRRO$WVFKRROKHVSHQGVWLPHRXWGRRUVDQGLQWHUDFWLQJZLWK
WKHHQYLURQPHQWZKHQHYHUWKHZHDWKHUDOORZVDVDQLPSRUWDQWSDUWRIKLV
HGXFDWLRQDOH[SHULHQFH6WDUWLQJQH[W\HDUKHZLOODWWHQGVFKRROWKHUHILYHGD\VD
ZHHN8QIRUWXQDWHO\ZHDUHQRWDEOHWRFRQWUROWKHLQGRRURURXWGRRUDLUTXDOLW\KH
LVH[SRVHGWRZKLOHDWVFKRROZKLFKLVSDUWLFXODUO\FRQFHUQLQJEHFDXVH*UHHQ/DNH
LVOHVVWKDQIHHW PHWHUV IURP,
,XQGHUVWDQGWKDWWKH86(QYLURQPHQWDO3URWHFWLRQ$JHQF\UHFHQWO\PDGHD
GHFLVLRQVWDWLQJWKDWLWZLOOQRWHQIRUFHDJDLQVWDQ\PDQXIDFWXUHURUVXSSOLHUWKH
FXUUHQWUHJXODWLRQVHVWDEOLVKLQJDSHU\HDUSURGXFWLRQOLPLWIRUSROOXWLRQ
VWDQGDUGH[HPSW³JOLGHU´WUXFNV,IXUWKHUXQGHUVWDQGWKDWWKLVGHFLVLRQDSSOLHVWR
DOOSURGXFWLRQRIJOLGHUYHKLFOHVWKURXJK,DPDZDUHWKDWXQFRQWUROOHGJOLGHU
WUXFNVHPLWPDQ\WLPHVPRUHVRRWDQGVPRJFDXVLQJSROOXWLRQDVFRPSDUHGWR
IUHLJKWWUXFNVZLWKPRGHUQSROOXWLRQFRQWUROVDQGWKLVDFWLRQZLOODOORZWKHVDOHRI
DPXFKKLJKHUQXPEHURIWKHVHKLJKO\SROOXWLQJYHKLFOHV
,DPGHHSO\FRQFHUQHGWKDW(3$¶VDFWLRQZLOOZRUVHQWKHOHYHOVRISROOXWLRQ
WKDWP\IDPLO\DQG,IDFHLQFUHDVHWKHIUHTXHQF\RISRRUDLUTXDOLW\GD\VZKHQZH
ϲ
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QHHGWRUHVWULFWRXUIDPLO\DFWLYLWLHVDQGFUHDWHDJUHDWHUULVNWKDWP\\RXQJHUVRQ
ZLOOVXIIHUIURPKDUPIXODQGSRWHQWLDOO\OLIHWKUHDWHQLQJUHVSLUDWRU\FRQGLWLRQV
0RUHJOLGHUYHKLFOHVRQWKHURDGZLOOLQFUHDVHDLUSROOXWLRQLQFUHDVLQJWKH
QXPEHURIGD\VWKDWP\IDPLO\QHHGWRUHVWULFWRXUDFWLYLWLHVWRSURWHFWP\\RXQJHU
VRQIURPDLUSROOXWLRQH[SRVXUHLQFUHDVLQJWKHIUHTXHQF\RIKLVFRQJHVWLRQ
HSLVRGHVDQGLQFUHDVLQJWKHULVNWKDWKHZLOOVXIIHUDVHULRXVUHVSLUDWRU\LQIHFWLRQ
0RUHJOLGHUYHKLFOHVRQWKHURDGZLOOLQFUHDVHWKHOLNHOLKRRGRISRRUDLU
TXDOLW\QHDUP\VRQ¶VVFKRROZKHUHZHDUHOHVVDEOHWRFRQWUROKLVHQYLURQPHQW
DQGSURWHFWKLPIURPDLUSROOXWLRQ7KLVZLOOLQFUHDVHWKHOLNHOLKRRGWKDWKHVXIIHUV
IURPFRQJHVWLRQRUDVHULRXVUHVSLUDWRU\LQIHFWLRQ
0RUHJOLGHUYHKLFOHVRQWKHURDGZLOOLQFUHDVHWKHOLNHOLKRRGWKDWP\IDPLO\
ZLOOJHWWUDSSHGQHDUDKLJKSROOXWLQJIUHLJKWWUXFNLQWUDIILFLQVLWXDWLRQVZKHUHP\
\RXQJHUVRQPD\EHH[SRVHGWRYHU\KLJKOHYHOVRIDLUSROOXWLRQLQFUHDVLQJWKH
OLNHOLKRRGWKDWKHVXIIHUVIURPFRQJHVWLRQRUDVHULRXVUHVSLUDWRU\LQIHFWLRQ
(3$¶VDFWLRQPHDQVWKHUHZLOOEHPRUHKHDY\GXW\³JOLGHU´YHKLFOHVRQWKH
URDGWKDWGRQRWPHHWPRGHUQSROOXWLRQVWDQGDUGV7KHVHKLJKO\SROOXWLQJWUXFNV
ZLOOUHOHDVHPRUHSROOXWLRQLQWRWKHDLUWKDWP\IDPLO\EUHDWKHV$VDGLUHFWUHVXOW
P\IDPLO\DQG,ZLOOKDYHWRWDNHHYHQPRUHVWHSVWRSURWHFWP\\RXQJHUVRQIURP
DLUSROOXWLRQDQGKLVIUDJLOHKHDOWKZLOOEHSXWDWULVN,DPWKXVGHHSO\FRQFHUQHG
DERXW(3$¶VDFWLRQDQGWKHKDUPLWZLOOFDXVHPHDQGP\IDPLO\
ϳ
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XII.
Declarations
11. Dr. Ananya Roy, health scientist and epidemiologist at Environmental Defense
Fund
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DECLARATION OF DR. ANANYA ROY
I, Dr. Ananya Roy, declare:
1.

I am a Health Scientist and a trained epidemiologist at Environmental

Defense Fund ("EDF"), a non-profit organization focused on protecting human
health and the environment from airborne contaminants by using sound science. I
received a doctorate in Environmental Health from Harvard University, after which
I have served as a Research Associate at the Environmental and Occupational
Health Sciences Institute at University of Medicine and Dentistry in New Jersey
(now merged with Rutgers University) and then as a researcher at the Yale School
of Public Health. I also have a Master of Science degree in pharmacology from the
All India Institute of Medical Sciences (AIIMS) in New Delhi, India.
2.

As a Health Scientist for EDF based in Washington, DC, I carry out

research and provide scientific evidence to inform policies to protect children,
disadvantaged communities, and other vulnerable populations from pollutant
exposures that are harmful to their health and wellbeing. I currently lead research
on the health effects of ambient air pollution within neighborhoods.
3.

I have over nine years of experience studying the effects of air

pollution on children's lung development and cardiovascular disease among adults.
Most recently my work has focused on traffic-related air pollution and heart
1
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disease and mortality in low income, environmental justice populations living in
proximity to high volumes of truck traffic. I have co-authored several peerreviewed articles evaluating the human health impacts associated with air pollution
including, but not limited to "Ambient Particulate Matter and Lung Function
1
Growth in Children Living in Four Chinese Cities" published in 2012, "The

Cardiopulmonary Effects ofAmbient Air Pollution and Mechanistic Pathways "
published in 20 14,2 and "High-Resolution Mapping of Traffic Related Air Pollution

with Google Street View Cars and Incidence ofCardiovascular Events within
3
Neighborhoods in Oakland, CA" published in 2018 . I have lectured on various

environmental and human health topics at the Ernest Mario School of Pharmacy at
Rutgers University (2010-2011 ), and Yale University (2010). I was also a member
of the teaching faculty at the Sri Ramachandra University in India (2011).

Emission Requirements for Glider V,ehicles, Glider Engines, and Glider Kits

4.

Diesel engine exhaust is one of the most dangerous and pervasive

forms of air pollution. Diesel exhaust is composed of a complex mixture of

1 Roy A, Hi W, Wei F, Korn L, Chapman RS, Zhang J. Ambient particulate matter and lung function growth in
children living in four Chinese cities. Epidemiology, 2012; 23(3):464-472.
2 Roy A, Gong J, Zhang J, K.ipen HM, Rich DQ, Zhu T, Huang W, Hu M, Wang G, Wang Y, Ping Zhu, Lu S,
Ohman-Strickland P, Diehl SR, Thomas D, Eckel SP. The cardiopulmonary effects of ambient air pollution and
mechanistic pathways: A comparative hierarchical pathway analysis. PLOS One 2014 Dec 12;9(12):el 14913.
3
Alexeeff, S.E., Roy, A., Shan, J., Liu, X., Messier, K., Apte, J.S., Ponier, C., Sidney, S. and Van Den Eeden, S.K.,
20 18. High-resolution mapping of traffic related air pollution with Google street view cars and incidence of
cardiovascular events within neighborhood s in Oakland, CA. Environmental Health, 17(1), p.38.

2
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gaseous and solid materials emitting harmful concentrations of oxides of nitrogen
(NOx), fine particles (PM2.s), hydrocarbons (HC), carbon monoxide (CO), and
sulfur dioxide (S02).

5.

A long-standing body of scientific research demonstrates that

4
exposure to diesel exhaust harms human health. Epidemiological and

toxicological studies over the past several decades report associations between
short-term and long-term diesel exhaust exposures and a range of chronic and
acute adverse health impacts. 5

6.

I understand that glider vehicles are heavy-duty freight trucks that

typically use older engines that lack modern pollution controls.

7.

l am aware that EPA' s Greenhouse Gas Emissions and Fuel

Efficiency Standards for Medium- and Heavy-Duty Engi,nes and Vehicles- Phase
2, 81 Fed. Reg. 73478 (Oct. 25, 2016), required that glider vehicles comply with
emissions standards for new heavy-duty trucks, with flexibilities for small
businesses. I understand that EPA's recent non-enforcement action allows
manufacturers and suppliers to exceed limits under current regulations that cap
production at 300 uncontrolled gliders per year. I further understand that this EPA

Health Effects Institute, Special Report 19, Diesel Emissions and Lung Cancer: An Evaluation of Recent
Epidemiologi cal Evidence for Quantitative Risk Assessment, at 1 (Nov. 201 5), available at
h!!n.~;//www.hcal n "ects.org -.stem/filt<.:iSR 19-01esel-l•p1Ctemio nJll 2.Q.1..il.Pcl [hereinafter HEl Special Report
19).
s HEI Special Report 19, at 1.
4

3
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action immediately increases allowable production of non-compliant glider
vehicles through 2019, imminently harming human health and the environment.

Numerous Studies Have Found that Proximity to Roadways is Associated with
Increased Exposure to Diesel Exhaust Pollutants

8.

Persons located in vehicles traveling in traffic are generally exposed

to higher concentrations of vehicle-related pollutants. 6 Tests measuring pollutant
concentrations inside or immediately outside vehicles traveling on roadways
indicate that in-vehicle concentrations are higher than ambient concentrations for
most pollutants.7 Studies also show that individuals receive up to 50% of their
daily exposure to traffic-related pollutants while traveling in or near vehicles.8
Average in-vehjcle concentrations of PM2.s have been shown to be 2.5 times
higher than concentrations measured at regional sites.9 Significantly, studies show
that exhaust from diesel-powered vehicles "could double short-term PM
concentrations inside a closely trailing vehicle." 10

6

Health Effects Institute, Special Report 17, Traffic Related Air Pollution: A Critical Review of the Literature on
Emissions, Exposure, and Health Effects, at 3-7 (Jan. 2010), available at
hups://www.healtheffects.org svs1em/files/SRI 7Traffic%20Revie'h:'..J.!M [hereinafter, HEI Special Report 17].
7 HEI Special Report 17, at 3-6.
8 HEI Special Report l 7, 3-1 0
9 REI Special Report I 7, at 3-7.
10
HEI, Sp ecial Report 17, at 3-8.

4
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People located within close proximity to roadways are also exposed to

higher concentrations of vehicle-related pollutants. 11 Experts assessed studies
measuring near roadside exposure to diesel exhaust pollutants including PM2.s,
NOx, and CO as well as other traffic-related pollutants, 12 and determined that
individuals within 300 to 500 meters from a highway or major roadway are at
increased risk of exposure, with greatest risk of exposure experienced within 200
meters. 13 One study showed an average elevated PM2.s level of 15.4 (µg/m 3) near
roadside compared to 12.0 (µg/m3 ) at background levels. 14 Significantly, EPA
concluded that pollutant concentrations "emitted from cars, trucks, and other motor
vehicles" are generally higher closer to the roadway, with the highest levels found
within the first 150 meters of a roadway and reaching background levels within
600 meters. 15

IO.

Concentrations of diesel exhaust pollutants decline at different rates

with increased distance from a major roadway. Various factors influence the

11 HEI Special Report 17, at 3-6. ("Roadway concentrations [are] higb compared with ambient concentrations" and
are highly variable.).
12 See International Agency for Research on Cancer, IARC: Diesel Engine Exhaust Carcinogenic, at 124, Figure
1.21 (Jun. 12, 2012), available at hup://monographs,jarc,fr/ENG{Monographs/vol 105/mono I05.pdf [hereinafter
IRAC Monograph] (Other measured pollutants included benzene, metals, elemental carbon, ultrafine particles,
PM10, and VOCs.).
13 HEI Special Report 17, at xv.
14 !RAC Monograph, at 126 (referencing Phuleria HC, Sheesley RJ, Schauer JJ et al. (2007). Roadside
measurements of size-segregated particulate organic compounds near gasoline and diesel-dominated free-ways in
Los Angeles, CA. Atmos Environ, 41: 4653-4671 ).
15 Environmental Protection Agency, Best Practices for Reducing Near-Road Pollution Exposure at Schools, at 2
(2015), available at bltps://www.epa.gov/sites/productton/files/201510/documents/ochp 20 I 5 near road pollution booklet v 1-6.2Q~ (citing Karner, et al, Near-Roadway Air
Quality: Synthesizing the Findings from Real-World Data. 44 Environmental Science & 5334--5344 (2010)).

5
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gradual decline of pollutant concentrations with increased distance from a major
roadway, including the type of"pollutant, time of day, and surrounding terrain." 16
11.

Significantly, PM2.s and most other pollutants show either a moderate

decline or no decline until 300 meters from a major roadway.17 In one study,
PM2.s, VOCs, and fine particle concentrations remained elevated at approximately
the same level within 500 meters.18 NOx levels likewise remain elevated within
500 meters and decline gradually at greater distances from a roadway. 19
12.

It is estimated that about 19% of the U.S. population lives within 500

meters of high volume roads20 and the CDC estimates that 11 million people live
within 500 feet (152.4 meters) of a highway.21 Significantly, 4.4 million children
study in the nearly 8,000 U.S. public schools located "within 500 feet [152.4
meters] of highways, truck routes and other roads with significant traffic." 22

Diesel Exhaust Emits PM2.s that Harms Human Health

16

Environmental Protection Agency, Best Practices for Reducing Near-Road Pollution Exposure at Schools, at 2
(2015), available at https:l/www.epa.gov/sites/productjon/files/2015~uments/ocbP 2015 near road Rrul!.!tion booklet vl6 508.pdf (citing Karner, et al, Near-Roadway Air
Quality: Synthesizing the Findings from Real-World Data. 44 Environmental Science & 5334-5344 (2010)).
17 IRAC Monograh, at 125.
18
IRAC Monograph at 124, Figure 1.21 (referencing Kamer, et al, Near-Roadway Air Quality: Synthesizing the
Findings from Real-World Data. 44 Environmental Science & 5334-5344 (2010)).
19 IRAC Monograph at 124, Figure 1.21.
20
Rowangould, G.M., 2013. A census of the US near-roadway population: Public health and environmental justice
considerations. Transportation Research Part D: Transpo•r t and Environment, 25, pp.59-67, https://ac.elscdn.com/S 1361920913001107/ 1-s2.0-S 1361920913001107-main.pdf?_ tid=e2383e68-59c3-4a18-bb89300e0bd403ca&acdnat= 1531406005 dd8297c23923c47adafde4d290alab82
21 Woghiren-Akinnifesi, E.L., 2013. Residential proximity to major highways-United States, 2010. CDC Health
Disparities and Inequalities Report- United States, 2013, 62(3), p.46.
22 Jaime Smith Hopkins. The invisible hazard afflicting thousands of schools. February 17, 2017. Center for Public
Integrity. http;../1wvvw publicintegnt\.org '2017/02/l 7 /20716/invisibl~-hazard-affiiclinl!-thousands-schooL~
(Ac.c essed 07/1 1/2018)

6
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Diesel exhaust is a major source of PM2.s, which aggravates respiratory illness,
cardiac conditions, and can lead to premature mortality. EPA has concluded that a
causal relationship exists between long-term and short-term ambient PM2.s
exposures and premature mortality.23 Long-term PM2.s exposure is linked to
cardiovascular effects including heart attacks, stroke, and congestive heart
failure. 24 Long-term exposure to PM2.s is also associated with increased rates of
developmental and reproductive effects, lung cancer, and increased mortality.25
Short-term and long-term exposure to PM2.s is also associated with adverse
respiratory effects including increased respiratory symptoms, asthma development,
and respiratory infections.26 The strongest evidence that has been observed in
short-tenn PM2.s exposure studies is "increased respiratory-related emergency
department visits and hospital admissions for chronic obstructive pulmonary
disease (COPD) and respiratory infections."27

23Environmental Protection Agency, Control of Air Pollution from Motor Vehicles: Tier 3 Motor Vehicle Emission
and Fuel Standards Final Rule; Regulatory Impact Analysis, at 6-2 (Aug. 2014), available at
hups://nepjs.cpa.gov/Exe/ZvPDF,cgj/P IDOISWM,PDF?Docke~=P I0OISWM.PDF [hereinafter, EPA 2014 RIA].
24 EPA2014 RIA, at6-2.
25 EPA 2014 RIA, at 6-2.
26
EPA 2014 RIA, at 6-2.
2 7 U.S. Environmental Protection Agency, National Ambient Air Quality Standards for Particulate Matter, 78 Fed.
Reg. 3104 (Jan. 15, 2013).

7
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Diesel Exhaust Emits High Levels of NOx, a Major Precursor for Health
Harming Ozone and Linked to Early Onset Childhood Asthma
13.

Diesel exhaust also emits high levels of NOx, a major precursor for

ozone,28 which is a contributor to respiratory illness, cardiovascular disease, and
premature death. In 2015, EPA affirmed that short-term exposure to ozone has a
causal association with decreased lung function, pulmonary inflammation,
exacerbated asthma, respiratory-related hospital admissions, and mortality. 29 Shortterm exposure may also cause cardiac effects including decreased cardiac function,
and increased incidence of cardiovascular disease.30 Additionally, long-term ozone
exposure is likely to cause new-onset asthma, cardiovascular impacts, reproductive
and developmental effects, central nervous system effects, and mortality. 31
14.

Exposure to nitrogen dioxide (N02), a form ofNOx, may also cause

respiratory symptoms among adults and children.32 Close proximity to roadways
with elevated concentrations ofNOx and N02 contributes to the onset of childhood
asthma,33 and may exacerbate asthma symptoms in adults.34 A 2004 study found
increased exposure to NOx and NO was positively associated with prevalence of

28 U.S. Environmental Protection Agency, Air Emission Sources, Jun. 2, 20 I 7, !mps://wv. w.epa.govlair-

emissjonsjnventories/au:-emjssions-sources.
National Ambient Air Quality Standards for Ozone, 80 Fed. Reg. 65303 (Oct. 26, 2015); see also EPA 2014
RIA, at 6-4.
30 EPA 2014 RIA, at 6-5.
31 EPA 2014 RIA, at 6-5.
32 EPA 2014 RIA, at 6-6.
33 HEI Special Report 17, at 4-25.
34 HEI Special Report I 7, at 4-41 .
29 See

8
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doctor-dia gnosed asthma. 35 Another study in 2008 demonstra ted a positive
36
correlation between N02 and new-onset asthma among children aged 10-18.

Studies spanning decades also demonstrate a causal relationsh ip between close
proximity to elevated concentrations ofN02 and other respiratory effects among
children including bronchitis, dry cough, morning cough, breathing difficulty, and
conjunctivitis.37
15.

Furthermo re NOx emissions from the transportation sector, including

heavy duty diesel trucks, also contribute to secondary PM2.5 formation

38

•

Children are Particularly Vulnerable to the Health Hazards Associated with
Diesel Exhaust

16.

Children within close proximity to high-traff ic roadways have an

39
increased risk of early on-set asthma and are at greater risk of experienci ng
40
decreased lung function and lung development. They are also at increased risk for

experienc ing ozone-rela ted health effects, as children absorb higher doses of

HEI Special Report 17, at 4-25; (referencing Kim JJ, Smorodinsky S, Lipsett M, Singer BC, Hodgson AT,
Ostro B. 2004. Traffic-related air pollution near busy roads: The East Bay Children's Respiratory Health Study. Am J

35

Respir Crit Care Med J 70:520-526.).

HEI Special Report 17, at 4-22; (referencing Jerrett M, Shankardass K. Berhane K. Gaudennan WJ, Kiinzli N,
Avol E, Gilliland F, Lurmann F, Molitor JN, Molitor IT, Thomas DC, Peters J, McConnell R. 2008. Traffic-related
air pollution and asthma onset in children: A prospective cohort study with individual exposure measurement.
Environ Health Perspect 116: 1433---1438.).
37 HEI Special Report 17, at 4-3 1, Figure 4.8b.
38 Environmenta l Protection Agency. Integrated Science Assessment for Particulate Matter. December 2009
36

EPA/600/R-08/139F.
39 HEI Special Report 17, at xii.
• 0 HEI 20 l 7 Report, at 4-49.

9
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ambient ozone and "have a higher asthma prevalence" compared to adults. 41 Both
short-term and long-term N02 exposure studies demonstrate that children are at
greater risk of experiencing N02-related respiratory impacts.42 Significantly,
studies have shown that adolescents and young adults with long-term exposure to
traffic-related pollution are more likely to experience a decrease in lung function.43
Studies also demonstrate a positive correlation between elevated concentrations of
N02, ozone, and PM2.5 and increased incidence of decreased lung function among
children.44 Long-term exposure to PM2.s is also associated with "increased
respiratory symptoms, and asthma development."45
Glider Vehicles Emit Diesel Particulate Matter, a Known Human
Carcinogen

17.

The scientific community has recognized diesel particulate matter as a

known human carcinogen. The National Institute for Occupational Safety and
Health, International Agency for Research on Cancer, Health Effects Institute, U.S.
Department of Health and Human Services National Toxicology Program, U.S.

41

EPA 2014 RIA, at 6-5.
RIA, at 6-7.
43 HEI 2017 Report, at 4-49.
44 Gilliland F, Avol E, Berhane K, Gaudennan W, Lurmann F. Urman R, Chang R, Rappaport E, Howland S. The
Effects of Policy-Driven Air Quality Improvements on Children's Respiratory Health, Health Effects Institute,
Research Report 190, at 32 (2017), available at hllps://www.healtheffects.org/system/files/GillilandRR.l.2_Q_..Qdf; see
also Gaudennan WJ, Avol E, Gilliland F, et al. The effect of air pollution on lung development from IO to 18 years
ofage. N Engl J Med 2004;35 l :1057-1067, available at https://www.nejm.orl!J'doi/10.J0561NI,;JMoa040610.
45 EPA 2014 RIA, at 6-2.
42 EPA 2014

10
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Environmental Protection Agency, and the California Air Resources Board have all
determined that diesel exhaust is a known or likely human carcinogen.46
18.

Studies of long-term exposure to diesel particulate matter also provide

evidence supportive of diesel particulate matter's carcinogenic effects.
Occupational studies among individuals with routine exposure to diesel exhaust
link diesel exhaust exposure to urinary bladder cancer, and show an increased
incidence of urinary bladder cancer among bus drivers. 47 These occupational
studies also show a positive association between diesel exhaust exposure and
increased risk of lung cancer,48 with one study indicating an increased risk for lung
cancer of 20-40% among U.S. transport industry workers.49 Data also indicates that
diesel exhaust induces lung cancer through genotoxic mechanisms including, but
not limited to DNA damage, gene and chromosomal mutation, and inflammatory
responses.50
19.

Many of the individual components of diesel exhaust have also been

linked to cancer: for example, diesel constituents benzene and 1,3- butadiene are
well-characterized human carcinogens, associated with increased risk ofleukemia

46 U.S.

Environmental Protection Agency. 2002. Health Assessment Document for Diesel Engine Exhaust. May
2002. National Center for Environmental Assessment - Office of Research and Development. Washington, DC.
EPA/600/8-90/057F (citing sources).
47 IRAC Report, at 456.
48 IRAC Report, at 455.
49 IRAC Report, at 454.
50 IR.AC Report, at 464.

11
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and Jymphoma.51 Several chemicals present in diesel exhaust are also known or
suspected to increase breast cancer risk, particularly polycyclic aromatic
hydrocarbons (PAHs).52

Conclusion
20.

EPA's decision not to enforce pollution requirements for glider

vehicles and kits wilJ greatly increase the amount of diesel exhaust, releasing high
concentrations ofNOx and PM2.s emissions on and near major roadways.
Individuals exposed to these emissions experience greater risk of adverse health
effects including acute and chronic respiratory and cardiac illness, cancer, and
premature mortality.

I declare that the foregoing is true and correct.

A™Y~ •7t=
Dated: July 13, 2018

Melnick RL, Huff JE. 1993. 1,3-Butadiene induces cancer in experimental animals at all concentrations from 6.25
to 8000 parts per million. IARC Sci. Publ. 309-322; National Toxicology Program (NTP). 1993. NTP Toxfoology
and Carcinogenesis Studies of 1,3-Butadiene (CAS No. 106-99-0) in B6C3Fl Mice (Inhalation Studies). 434: 1-3 89;
Snyder R. 2002. Benzene and leukemia. Crit. Rev. Toxicol. 32:155-210; Smith MT, Jones RM, Smith AH. 2007.
Benzene exposure and risk of non-Hodgkin lymphoma. Cancer Epidem. Biomark. Prev. 16:385-391.
52 Brody JG, Moysich KB, Humblet 0, Attfield KR, Beehler GP, Rudel RA. 2007. Environmental pollutants and
breast cancer: epidemiologic studies. Cancer. 109:2667-2771.
51
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DECLARATION OF KASSIA R. SIEGEL

1
2
3

I, Kassia R. Siegel, declare as follows:

4

1.

5

I am the director of the Center for Biological Diversity’s Climate Law

6

Institute. I have personal knowledge of the facts and statements contained herein

7

and, if called as a witness, could and would competently testify to them.
2.

8

The Center for Biological Diversity (the “Center”) is a non-profit

9

corporation with offices in California and throughout the United States. The Center

10

works to protect wild places and their inhabitants. The Center believes that the

11

health and vigor of human societies and the integrity and wildness of the natural

12

environment are closely linked. Combining conservation biology with litigation,

13

policy advocacy, and strategic vision, the Center is working to secure a future for

14

animals and plants hovering on the brink of extinction, for the wilderness they need

15

to survive, and by extension, for the spiritual welfare of generations to come. In my

16

role as director of the Center’s Climate Law Institute, I oversee all aspects of the

17

Center’s climate and air quality work.
3.

18

The Center works on behalf of its members, who rely upon the

19

organization to advocate for their interests in front of state, local and federal entities,

20

including EPA and the courts. The Center has approximately 63,000 members.
4.

21

The Center has developed several different practice areas and

22

programs, including the Climate Law Institute, an internal institution with the

23

primary mission of curbing global warming and other air pollution, and sharply

24

limiting its damaging effects on endangered species, their habitats, and human

25

health for all of us who depend on clean air, a safe climate, and a healthy web of

26

life.

27
28

5.

Global warming represents the most significant and pervasive threat to

biodiversity worldwide, affecting both terrestrial and marine species from the
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1

tropics to the poles. Absent major reductions in greenhouse gas emissions, by the

2

middle of this century upwards of 35 percent of the earth’s species could be extinct

3

or committed to extinction as a result of global warming. With even moderate

4

warming scenarios producing sufficient sea level rise to largely inundate otherwise

5

“protected” areas like the Everglades and the Northwest Hawaiian Islands, climate

6

change threatens to render many other biodiversity conservation efforts futile. To

7

prevent extinctions from occurring at levels unprecedented in the last 65 million

8

years, emissions of carbon dioxide and other greenhouse gases must be reduced

9

deeply and rapidly. Given the lag time in the climate system and the likelihood that

10

positive feedback loops will accelerate global warming, leading scientists have

11

warned that we have only a few decades, at most, to significantly reduce greenhouse

12

gas emissions if we are to avoid catastrophic effects.

13

greenhouse gas reductions are required if we are to save many species which the

14

Center is currently working to protect, including but not limited to the polar bear,

15

Pacific walrus, bearded seal, ringed seal, ribbon seal, Kittlitz’s murrelet, American

16

pika, Emperor penguin, and many species of corals. Leading scientists have also

17

stated that levels of carbon dioxide, the most important greenhouse gas, must be

18

reduced to no more than 350 parts per million (ppm) and likely less than that, “to

19

preserve a planet similar to that on which civilization developed and to which life on

20

Earth is adapted” (J. Hansen et al., Target Atmospheric CO2: Where Should

21

Humanity Aim?, 2 Open Atmospheric Sci. J. 217, 218 (2008)). In May of this year,

22

greenhouse gases exceeded 411 ppm for the first time in recorded history. CO2

23

Levels Break Another Record, Exceeding 411 Parts Per Million, YaleEnvironment

24

360 (June 7, 2018), available at https://e360.yale.edu/digest/co2-levels-break-

25

another-record-exceeding-411-parts-per-million.

26

6.

Deep and immediate

One of the Climate Law Institute’s top priorities is the full and

27

immediate use of the Clean Air Act to rein in greenhouse gases and other pollutants.

28

The Clean Air Act is our strongest and best existing tool for doing so, and we have
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1

long worked through advocacy and litigation to enforce the Clean Air Act’s

2

mandates to accomplish this goal. For example, the Center was a Plaintiff in

3

Massachusetts vs. EPA, which resulted in the landmark Supreme Court decision

4

finding that greenhouse gases are pollutants under the Clean Air Act, which

5

ultimately led to EPA’s first-ever rulemaking to reduce greenhouse gas emissions

6

from passenger cars and light trucks under section 202. That rulemaking is

7

comprised of the Endangerment and Cause or Contribute Findings for Greenhouse

8

Gases Under Section 202(a) of the Clean Air Act, 74 Fed. Reg. 66,496 (Dec. 15,

9

2009) (“Endangerment Finding”), and the Light-Duty Vehicle Greenhouse Gas

10

Emission Standards and Corporate Average Fuel Economy Standards, 75 Fed. Reg.

11

25,324, 25,397 (May 7, 2010), updated twice since then, the last time by EPA and

12

the National Highway Traffic Safety Administration through 2025. 2017 and Later

13

Model year Light-Duty Vehicle Greenhouse Gas Emissions and Corporate Average

14

Fuel Economy Standards, Final Rule, 77 Fed. Reg. 62624 (Oct. 15, 2012). EPA

15

affirmed these latest light-duty vehicle standards in the Final Determination on the

16

Appropriateness of the Model Year 2022-2025 Light-Duty Vehicle Greenhouse Gas

17

Emissions Standards under the Midterm Evaluation (Jan. 2017), available at

18

https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100QQ91.pdf.

19

submitted comments to each of those successor light duty vehicle rules, as well as to

20

the first medium duty/heavy duty vehicle rule and its proposed successor, the

21

Greenhouse Gas Emissions and Fuel Efficiency Standards for Medium- and Heavy-

22

Duty Engines and Vehicles, Phase 2; Proposed Rule, 80 Fed. Reg. 40138 (July 13,

23

2015). The Center has been an active commenter and participant in other vehicle-

24

related greenhouse gas and fuel efficiency rulemakings. For example, as noted

25

below, the Center commented on a proposed rule proposing the repeal of emission

26

regulations for glider trucks, Repeal of Emission Requirements for Glider Vehicles,

27

Glider Engines, and Glider Kits, 82 Fed. Reg. 53,442, and it is an intervenor in

28

Truck Trailer Manufacturers Association, Inc. v. EPA, No. 16-1430 (D.C. Cir., filed
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1

Oct. 12, 2017), a case involving emission limits for tractor trailers, and a petitioner

2

in NRDC et al. v. NHTSA, No. 17-2780 (2nd Cir., filed Sept. 7, 2017), in which the

3

Second Circuit reversed NHTSA’s indefinite suspension of inflation adjustments of

4

civil penalties applicable to non-compliance with NHTSA’s corporate average fuel

5

efficiency standards for light duty vehicles.

6

7.

EPA’s rulemaking to reduce greenhouse gases from passenger vehicles

7

preceded significant additional regulatory activity for greenhouse gases under other

8

Clean Air Act programs, including rulemakings that enforce the Clean Air Act’s

9

PSD permitting program and best available control technology (“BACT”)

10

requirements

11

implementation of New Source Performance Standards for various industrial

12

facilities. E.g., Prevention of Significant Deterioration and Title V Greenhouse Gas

13

Tailoring Rule, 75 Fed. Reg. 31,514 (2010). EPA’s rulemakings were upheld in

14

2012 in Coalition for Responsible Regulation v. EPA (D.C. Cir. 2012) 684 F.3d 102,

15

a matter in which the Center submitted an amicus brief.

16

affirmed Coalition for Responsible Regulation in part, upholding EPA’s authority to

17

require BACT for greenhouse gas emissions from facilities that must obtain PSD

18

permits due to their potential to emit non-greenhouse gas pollutants. See Util. Air

19

Reg. Group v. EPA, 573 U.S. __, 134 S. Ct. 2427, 2449 (2014).

20

8.

for

greenhouse

gases

emitted

by

stationary

sources

and

The Supreme Court

We have also worked to obtain an endangerment finding and emission

21

standards for greenhouse gases from aircraft for more than a decade. In 2007, we

22

and others petitioned EPA to issue an endangerment finding and greenhouse gas

23

standards for aircraft under Clean Air Act section 231. When EPA failed to respond,

24

we and others sued EPA for unreasonable delay in 2010, and obtained a court order

25

requiring EPA to undertake an endangerment finding for aircraft in 2011. Center for

26

Biological Diversity v. EPA, 794 F. Supp. 2d 151 (D.D.C. 2011). When EPA failed

27

to act, we notified it of our intent to sue for unreasonable delay in 2014. In 2015,

28

EPA released a proposed endangerment finding and an advance notice of proposed
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1

rulemaking for aircraft greenhouse gases, Proposed Finding That Greenhouse Gas

2

Emissions from Aircraft Cause or Contribute to Air Pollution That May Reasonably

3

Be Anticipated To Endanger Public Health and Welfare and Advance Notice of

4

Proposed Rulemaking, Proposed Rule, 80 Fed. Reg. 37758 (July 1, 2015). When

5

EPA failed to finalize the endangerment finding, we filed a second lawsuit in April

6

2016 to compel EPA to act. Center for Biological Diversity v. EPA, No. 1:16-CV-

7

00681. On August 15, 2016, EPA issued the Aircraft Endangerment Finding.

8

9.

We also commented on EPA’s proposed rulemakings to set standards

9

and guidelines for greenhouse gas emissions from new, modified/reconstructed, and

10

existing power plants under Clean Air Act sections 111(b) and 111(d). (Center

11

comments, EPA- EPA-HQ-OAR-2011-0660-10171 [June 22, 2012]; HQ-OAR-

12

2013-0495-10119 [May 9, 2014]; EPA-HQ-OAR-2013-0602-25292 [Dec. 1, 2014].)

13

We sought leave from this Court to intervene on behalf of EPA in the ongoing

14

litigation over both the existing and the new, modified/reconstructed final power

15

plant greenhouse gas rulemakings, and were granted that leave. West Virginia v.

16

EPA, No. 15-1363 (D.C. Cir. filed October 23, 2015); North Dakota v. EPA, No. 15-

17

1381 (D.C. Cir. Oct. 23, 2015). We have since actively participated in that litigation

18

in the D.C. Circuit and the United States Supreme Court, and have commented on

19

EPA’s proposal to rescind power plant greenhouse gas regulations, Proposed Rule:

20

Repeal of Carbon Pollution Emission Guidelines for Existing Stationary Sources:

21

Electric Utility Generating Units¸82 Fed. Reg. 48,035 (Oct. 16, 2017). We have also

22

been involved in many other Clean Air Act administrative proceedings and legal

23

actions seeking to enforce the Act’s provisions for greenhouse gases. For example,

24

the Center and others filed a lawsuit challenging an EPA rule exempting large-scale

25

biomass-burning facilities from carbon dioxide limits under the Clean Air Act. See

26

Center for Biological Diversity v. EPA, 722 F.3d 401 (D.C. Cir 2013). On July 12,

27

2013, this Court overturned EPA’s exemption for “biogenic carbon dioxide,”

28

confirming that Clean Air Act limits on carbon dioxide pollution apply to industrial
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1

facilities that burn biomass, including tree-burning power plants. Id. We have

2

participated in numerous other legal actions, including but not limited to Sierra Club

3

v. EPA, 762 F.3d 971 (9th Cir. 2014) (challenging EPA’s decision to exempt the

4

Avenal power plant from Clean Air Act requirements applicable at the time of

5

permit issuance), and Resisting Environmental Destruction on Indigenous Lands v.

6

EPA, 716 F.3d 1155 (9th Cir. 2013) (challenging errors in air permits that would

7

allow Shell to conduct exploratory drilling in the Arctic ocean). In September, 2010,

8

we petitioned EPA to issue greenhouse gas standards for locomotive engines

9

pursuant to Clean Air Act section 213(a)(5). Petition for Rulemaking Under the

10

Clean Air Act to Reduce Greenhouse Gas and Black Carbon Emissions from

11

Locomotives (Sept. 21, 2010). In December 2009, we petitioned EPA to designate

12

greenhouse gases as criteria air pollutants under Clean Air Act section 108 and to

13

issue National Ambient Air Quality Standards (NAAQS) sufficient to protect public

14

health and welfare. Petition to Establish National Pollution Limits for Greenhouse

15

Gases Pursuant to the Clean Air Act (Dec. 2, 2009). These examples are illustrative

16

of our advocacy in this area, not exhaustive.

17

10.

In addition to our work on greenhouse pollution, the Center has worked

18

through the Clean Air Act to address other pollutants that adversely impact

19

biodiversity and human health. For example, we filed suit against EPA for failing to

20

review and revise the air quality criteria for oxides of nitrogen and sulfur oxides and

21

the NAAQS for nitrogen dioxide and sulfur dioxide. This case resulted in a court-

22

ordered settlement agreement setting forth deadlines for EPA to update these

23

critically important standards. On February 9, 2010, EPA issued updated primary

24

NAAQS for nitrogen dioxide. Primary National Ambient Air Quality Standards for

25

Nitrogen Dioxide; Final Rule, 75 Fed. Reg. 6474 (February 9, 2010). On June 22,

26

2010, EPA issued updated primary NAAQS for sulfur dioxide. Primary National

27

Ambient Air Quality Standard for Sulfur Dioxide; Final Rule, 75 Fed. Reg. 35520

28

(June 22, 2010). On April 3, 2012, EPA decided not to revise the 40-year-old
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1

secondary NAAQS for sulfur and nitrogen oxides, despite acknowledging ongoing

2

harm to terrestrial and aquatic ecosystems from acid rain and other depositional

3

pollution.

4

Nitrogen and Sulfur, 77 Fed. Reg. 20218 (April 3, 2012). We challenged the latter

5

decision as contrary to the Clean Air Act. See Ctr. for Biological Diversity v. EPA,

6

749 F.3d 1079 (D.C. Cir. 2014). We also filed suit in 2010 against EPA for failing

7

to meet numerous deadlines for limiting dangerous particle pollution, including

8

deadlines for: (a) determining whether areas in five western states are complying

9

with existing air pollution standards, and (b) ensuring that states are implementing

10

legally required plans to meet the standards. Ctr. for Biological Diversity v. Jackson,

11

N.D. Cal. No. CV 10-1846 MMC (filed April 29, 2010). This case resulted in

12

another settlement establishing deadlines for EPA to carry out these important

13

duties.

14

10.

Secondary National Ambient Air Quality Standards for Oxides of

In October 2016, EPA promulgated a final rule entitled Greenhouse Gas

15

Emissions and Fuel Efficiency Standards for Medium- and Heavy-Duty Engines and

16

Vehicles – Phase 2, 81 Fed. Reg. 73478 (October 25, 2016) (the “2016 Truck Rule”)

17

that tightened emission standards for the nation’s fleet of medium- and heavy-duty

18

engines and vehicles, including so-called glider trucks. Glider trucks use rebuilt

19

engines within newly-built truck bodies, a practice originally employed only in the

20

few instances when trucks suffered catastrophic accidents and owners salvaged their

21

engines, rebuilt them and used them in newly built truck bodies; that practice had

22

recently expanded to thousands of glider truck sales by a small number of

23

manufacturers, greatly increasing the associated unregulated pollution. In the 2016

24

Truck Rule, EPA exempted small glider truck manufacturers from the new pollution

25

limits, but restricted the exemption to 300 trucks per year, per manufacturer,

26

beginning in 2018.

27
28

11.

On November 16, 2017, EPA issued a proposed rule entitled Repeal of

Emission Requirements for Glider Vehicles, Glider Engines, and Glider Kits, 82 Fed.
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1

Reg. 53,442, which proposed a repeal of the 2016 Truck Rule as applicable to glider

2

trucks. The proposal would have resulted in permanently striking down all emission

3

limits for all pollutants emitted from glider trucks. Because glider truck engines do

4

not comply with the latest emission control standards and are sometimes decades old,

5

they emit enormous amounts of the pollutants that are injurious to human health and

6

the environment. These emissions can be more than 40 times as much as those from

7

all other heavy-duty trucks that comply with current emission limits. Because the

8

engines are clad in new body trucks, glider trucks appear indistinguishable from

9

trucks that comply with the 2016 Truck Rule. EPA’s decision not to enforce the

10

2016 Truck Rule for glider trucks will allow the sale of many more of these

11

massively polluting vehicles.

12

12.

On January 8, 2018, the Center and allies commented on the proposed

13

repeal rule, pointing out its numerous legal, scientific, and factual flaws. Many other

14

organizations, including competitors to glider truck manufactures that do comply with

15

the 2016 Truck Rule, also submitted comments, raising fundamental objections. EPA

16

has failed to follow up its proposed repeal rule with a final rulemaking.

17

13.

On July 6, 2018, without any notice and comment, EPA issued a decision

18

stating that it will not enforce the 2016 Truck Rule emission limits against any glider

19

truck manufacturer or any of their part suppliers nationwide, through July 6, 2019 or

20

until EPA issues a final rule extending the deadline for compliance with the 2016

21

Truck Rule through December 31, 2019, whichever occurs first.

22

14.

EPA’s non-enforcement decision asserts that glider truck manufacturers

23

have already reached the applicable 300 trucks per-annum and per-manufacturer cap

24

and would have to stop their ongoing operations and production but for the non-

25

enforcement decision. That decision will thus result in the immediate further

26

production and sale of many hundreds and thousands of entirely pollutant-unregulated

27

glider trucks. The pollutants created by glider trucks include oxides of nitrogen,

28

particulate matter, ground-level ozone, and greenhouse gases, all of which endanger
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1

human health and welfare and cause serious adverse health effects to the public,

2

including members of the Center. These pollutants particularly affect persons living

3

next to busy highways and freeways. Short-term exposure to emissions of nitrogen

4

dioxide “can aggravate respiratory diseases, particularly asthma, leading to respiratory

5

symptoms (such as coughing, wheezing, or difficulty breathing), hospital admissions

6

and visits to emergency rooms”; longer-term exposure “may contribute to the

7

development of asthma and potentially increase susceptibility to respiratory

8

infections.”1 Emissions of nitrogen oxides also contribute to the formation of

9

tropospheric ozone. Ozone can reduce lung function, harm lung tissue, and trigger a

10

variety of respiratory health problems in humans, and can damage “sensitive

11

vegetation and ecosystems, including forests, parks, wildlife refuges and wilderness

12

areas.”2 Exposure to particulate matter can affect both the lungs and heart and cause

13

premature death in people with heart or lung disease, nonfatal heart attacks,

14

aggravated asthma, decreased lung function, and increased respiratory symptoms,

15

such as irritation of the airways, coughing or difficulty breathing.3 Members of the

16

Center suffer severely from this pollution. Because EPA’s non-enforcement decision

17

will immediately result in the continuing manufacture and sale of additional hundreds

18

and thousands of pollution-unregulated glider trucks, emissions of this pollution on

19

the nation’s highways and streets will increase, and will directly affect the health and

20

well-being of our members. Conversely, the reversal of the non-enforcement decision

21

will stop the production and sale of these additional glider trucks, prevent the

22

additional dangerous pollution, improve air quality and increase our members’ health

23

and well-being.

24
25
26
27
28

1

EPA, Basic Information about NO2, available at https://www.epa.gov/no2-pollution/basicinformation-about-no2#Effects.
2
EPA, Ozone Basics, available at https://www.epa.gov/ozone-pollution/ozone-basics#effects.
3
EPA, Health and Environmental Effects of Particulate Matter (PM), available at
https://www.epa.gov/pm-pollution/health-and-environmental-effects-particulate-matter-pm.
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The Center’s members rely on the organization to support efforts to

2

increase fuel efficiency and thereby reduce harmful pollution from vehicles, to

3

enforce the provisions of the Clean Air Act and other laws, and to compel glider

4

trucks to meet the stringency levels of the 2016 Truck Rule.
16.

5

The Center’s members also rely on the organization to protect their

6

procedural and informational rights. As shown above, the Center, on behalf of its

7

members, frequently comments on agency rulemakings, including many of the

8

regulations affecting motor vehicles, and the Center disseminates the information it

9

obtains, advocates on behalf of more stringent and effective standards, and seeks to

10

enforce applicable laws and regulations to protect its members’ health and well-

11

being from the negative effects of vehicle pollution. Because the non-enforcement

12

decision has been implemented without any notice or opportunity to comment, the

13

Center and its members were deprived of the opportunity to weigh in and be heard

14

concerning the ill effects of this decision, to disseminate information about EPA’s

15

intended actions to its members, and to seek to change the outcome. The lack of

16

notice and comment directly injured the Center’s and its members’ procedural and

17

informational rights.
17.

18

Conversely, a reversal of the non-enforcement decision would require

19

EPA to provide notice and comment to the public and follow the applicable

20

procedural rules if it determined to extend the 2016 Truck Rule compliance deadline

21

for glider trucks. Providing notice and the opportunity to comment would allow the

22

Center, on behalf of its members, and those members themselves to submit

23

comments that may influence the agency’s ultimate decision and lead it to retain the

24

2016 Truck Rule and its compliance deadlines and limits for glider trucks. Those

25
26

///

27

///

28

///
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1

actions would address both the substantive and the procedural harm caused by the

2

non-enforcement decision.

3
4

I declare under penalty of perjury under the laws of the United States of

5

America that the foregoing is true and correct. Executed on July 12, 2018, at Joshua

6

Tree, California.

7
8

Kassia R. Siegel

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
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DECLARATION OF JOHN STITH

I, John Stith, declare as follows:
1.

I am Director of Database Marketing-and Analytics at the

Environmental Defense Fund (EDF). I have had this position for more than ten
years.
2.

My duties include maintaining an accurate list of members. My

colleagues and I provide information to members, acknowledge gifts and volunteer
actions, and manage the organization's member databases. My work requires me to
be familiar with EDF's purposes, staffing, activities, and membership.

-3.

EDF is a membership organization incorporated under the laws of the

State of New York. It is recognized as a not-for-profit corporation under section
501(c)(3) of the United States Internal Revenue Code.
4.

EDF relies on science, economics and law to protect and restore the

quality of our air, water and other natural resources. EDF employs more than 150
scientists, economists, engineers, business school graduates, and lawyers to help
solve challenging environmental problems in a scientifically sound and costeffective way.
5.

It is my understanding that EPA's Greenhouse Gas Emissions and

Fuel Efficiency Standards for Medium- and Heavy-Duty Engines and VehiclesI

A195

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 201 of 321

Phase 2, 81 Fed. Reg. 73478 (Oct. 25, 2016) ("Phase 2 Heavy-Duty Standards"),
are crucial in limiting emissions of particul;:1te matter (PM) and nitrogen oxides
(NOx) from glider vehicles.
6.

I understand that glider vehicles are diesel freight trucks manufactured

by adding a donor engine and powertrain to a new truck body.
7.

I am aware that EPA's recent non-enforcement decision states that it

will not enforce the current regulatory limit that prevents glider manufacturers and
suppliers from producing more than 300 uncontrolled gliders per year. I further
understand that this decision applies to all production of non-compliant glider
vehicles through 2019, imminently harming human health and the environment.
8.

EDF has a strong organizational interest, and a strong interest that is

based in its members' recreational, aesthetic, professional, educational, public
health, environmental, and economic interests, in reducing harmful air pollution
from the sources addressed by the Phase 2 Heavy-Duty Standards.
9.

Through its programs aimed at protecting human health, EDF has

long pursued initiatives at the state and national levels designed to reduce
emissions of health-harming and climate-altering air pollutants from all major
sources, including sources in the transportation sector. This work has addressed
emissions of PM and NOx, as well as other harmful pollutants.
10.

When an individual becomes a member of EDF, his or her current

residential address is recorded in our membership database. The database entry
2
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reflecting the member's residential address is verified or updated as needed. The
database is maintained in the regular course of business and each entry reflecting a
member's residential address and membership status is promptly updated to reflect
changes. I obtained the information about our membership discussed below from
our membership database.
11.

EDF currently has 452,474 members in the United States. We have

members in all 50 states and the District of Columbia.
12.

EDF economists with expertise in geographic information systems

(GIS) prepared georeferenced EDF membership data, and used traffic data already
collected and maintained by the federal government to assess the number of EDF
members who live in close proximity to roadways with significant heavy-duty
traffic. Using GIS software, the Euclidean (straight line) distance between each
member's home and the nearest roadway with significant heavy-duty traffic was
calculated. Our economists used the most recent available data from the U.S.
Department of Transportation's Highway Performance Monitoring System
(HPMS) to identify roadways with annual average daily traffic (AADT) (annual
traffic volume divided by 365 days) of at least 40 Class 8 combination vehicles and
the proximity of those roadways to the homes of EDF members. 1

1

I understand EDF's consultants have estimated that a roadway with AADT of 40
Class 8 combination vehicles could have more than 50 of the excess gliders built in
2018 -2019 due to EPA's proposed non-enforcement action traveling on it per
3
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EDF's analysis has yielded the estimates contained in paragraphs 14

through 19 below.
14.

Throughout the United States, 214,830 EDF members live within

2,000 feet (609.60 meters) and 124,284 members live within 1,000 feet (304.80
meters) of a roadway with an AADT of at least 40 combination trucks.
15.

62,862 EDF members live within 500 feet (152.4 meters) of a

roadway with an AADT of at least 40 combination trucks, and experience the
greatest risk of exposure to health-harming diesel exhaust pollution.
16.

EDF member Elizabeth Brandt, from Maryland's Silver Spring

neighborhood, lives within 1,100 feet (335.28 meters) of Maryland Route 410,
which has an AADT of 115 combination trucks. The segment of Interstate 495 in
Elizabeth Brandt's neighborhood has an AADT of 5,369.
17.

EDF members Shana Reidy and Dorothy Brandt both live in the

Seattle-Tacoma region with three freight corridors along Interstate-5 and Interstate90 in the nation's top 100 "truck bottlenecks" with the heaviest truck traffic
congestion in the country: Interstate-5 at Interstate-90, Interstate-90 at Interstate405, and Interstate-5 at Interstate-705/State Route 16. 2
18.

Shana Reidy, whose home is in the Ballard neighborhood, lives within

2,100 feet (640 meters) from 15 th Avenue Northwest, which has an AADT of

year, increasing the health risks to individuals living within the range of exposure
from these roads.
2
American Transportation Research Institute, The Nation's Top Truck Bottlenecks
of 2018 (Jan. 2018), http://atri-online.org/wp -content/uploads/2018/01/ATRIBottleneck-Brochure-2018-01-18. pdf.
4
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1,371. Interstate-5; which runs through Shana Reidy's neighborhood, has an
AADTof 4,585.
19.

Dorothy Brandt, whose home is in the North Admiral neighborhood,

lives within 800 feet (243.84 meters) of Southwest Admiral Way, which has an
AADTof448.
20.

EDF members living in these areas and elsewhere have a strong

interest in protecting their health, their family's health, and the environment from
the air pollution impacts of glider vehicles and in ensuring that pollution limits for
these health-harming vehicles are enforced.

I declare under penalty of perjury that the foregoing is true and correct.

~

Stith

Dated: July 16, 2018

5
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XII.
Declarations
14. Dr. John Wall, engineer and former Chief Technical Officer of Cummins, Inc.
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DECLARATION OF DR. JOHN C. WALL
I, Dr. John C. Wall, declare as follows,
1.

I am an engineer and was formerly Vice President and Chief

Technical Officer of Cummins, Inc., the world’s largest independent manufacturer
of heavy-duty diesel engines and related technologies, including emission control
systems. I worked at Cummins for nearly 30 years in research and product
engineering with a focus on diesel engine emissions and fuel economy. Prior to
that, I worked for Chevron Research Company, where I also researched engine
lubricants, diesel fuels, and diesel fuel composition effects on emissions, including
detailed chemical characterization of diesel engine particulate emissions.
2.

I hold a bachelor’s and master’s degree in mechanical engineering

from the Massachusetts Institute of Technology, where I also earned a doctorate of
science. My doctoral research was in the area of internal combustion engine
efficiency and emissions.
3.

I have been recognized as a national expert in diesel engine design

with awards including the Society of Automotive Engineers (SAE) Franz
Pischinger Award for outstanding innovation and lifetime achievement in the field
of powertrain research, design and development, SAE Horning Memorial Award
and Arch T. Colwell Merit Award for research in the area of diesel fuel effects on
emissions, and the American Society of Mechanical Engineers Soichiro Honda
1
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Medal for outstanding achievement in the field of personal transportation. In 2010,
I was elected as a member of the National Academy of Engineering for leadership
in the research and development of low-emission, fuel-efficient commercial
engines and I have been elected Fellow of the Society of Automotive Engineers.
4.

I am active on a number of boards and committees, including the

board of Achates Power, Inc.; the National Research Council Board on Energy and
Environmental Systems; serving as a technical advisor for the Joint BioEnergy
Institute, a Department of Energy “Energy Hub”; and advising Cyclotron Road, an
energy technology incubator at Lawrence Berkeley National Laboratory. I am also
active on various committees of the National Academy of Engineering.
5.

Throughout my career, I have conducted research on and designed

heavy-duty diesel engines for mass production. This work requires a close
understanding of the interactions of all engine components and subsystems during
all phases of engine operation as well as knowledge of manufacturing processes for
such engines, including the specific component parts, their durability, maintenance
pathways to keep engines running, and end-user customer expectations for value:
performance, efficiency, durability and reliability.

Background on Heavy-Duty Engine Technology and Emissions Control
Technology

2
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Engine Design: Diesel freight truck engines are complex systems.

Hundreds of principal mechanical components – including cylinder blocks,
cylinder heads, pistons, connecting rods, crankshafts, bearings, intake and exhaust
valves, turbochargers, fuel systems, cooling systems, gear drive systems,
lubrication systems, fuel, air and oil filtration systems, and others – must be
designed in an integrated way with all other components and in view of
manufacturing requirements. In addition to the core components needed to
construct a working engine, modern engines also include multiple control
technologies which allow the engine to deliver power and performance reliably and
efficiently while restricting emissions of harmful pollutants such as oxides of
nitrogen (NOx) and particulate matter (PM). Heavy-duty diesel engines are
manufactured to rigorous quality specifications and extremely tight tolerances. For
example, fuel systems have component manufacturing machining tolerances for
some components to fit together specified in microns (millionths of a meter).
Engine manufacturers and their supply chain partners have invested heavily in the
manufacturing technologies required to produce modern technology engines that
meet the demands of customers for performance, fuel efficiency, reliability and
durability—and that meet public demands for cleaner exhaust emissions.
7.

Emissions Technology: In addition to base engine components,

emission control technologies are integral to engine design and construction. This
3
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is absolutely necessary to protect public health and deliver transportation
technologies to the market in a responsible way. These controls have grown more
effective over time – as emission standards have driven innovation and as
innovation in emission controls has enabled lower emission standards. This
interactive dynamic of innovation in emission control technologies and more
effective emission standards has been the result of more than three decades of
positive collaboration among the heavy-duty diesel engine industry, including its
key suppliers, and regulators – notably the U.S. Environmental Protection Agency.
8.

Engine Life Cycle: In the heavy-duty vehicle industry, it is typical for

a diesel engine to be rebuilt three times over the life of the vehicle.1 Larger fleets
might have their own maintenance facilities, while smaller fleets rely on
maintenance services at truck dealerships. New freight trucks typically come with
an extensive warranty, so that when an engine overhaul is required, the driver can
bring the truck into the dealership that sold the truck for service. An engine
rebuild can sometimes be conducted in-frame, meaning it stays in the truck, or it is
done out-of-frame, meaning the engine is removed for a more extensive overhaul.
Often when an engine is removed for rebuilding, the dealer will install a
comparable remanufactured engine into the vehicle, so that the truck is not out of

Tom Stricker & Karl Simon, Heavy-Duty Engine Rebuilding Practices at 1, 53, U.S. EPA Manufacturers
Operations Division (Mar. 21, 1995)

1

4
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service for an extended period of time.2 When such a swap occurs, the engine
newly-installed in the truck must be built to, at minimum, the specifications
required for the model year of the original engine, including the pollution control
technology for a truck of that model year—there is no backsliding.
9.

Engine Remanufacturing: Commercial engine remanufacturing is an

intensive disassembly, cleaning, and remanufacturing process that involves
cleaning and examining all engine components and deciding if they can be reused,
reworked, or must be replaced by newly-manufactured parts. It is generally not a
small business or “back yard garage,” “under the hood” operation. It is often an
out-of-truck engine disassembly and reassembly process, and generally done in an
engine remanufacturing plant that is not very different from a new engine assembly
plant. Where an engine is rebuilt and reinstalled in its original truck body, or
where the engine is replaced with another rebuilt engine, EPA’s heavy-duty engine
remanufacturing standards require that the engine be rebuilt to the original
emissions-certified design specification.3 This includes a specific “critical parts
list” of components to ensure that the exhaust emissions of the engine will be the
same as when the engine was originally built and sold. Otherwise, it will violate
anti-tampering rules. While this practice of traditional remanufacturing is

2
3

Id. at 23.
40 CFR § 86.004-40(b).

5
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permissible under a specific set of EPA rules, an engine remanufactured to its
original model year specifications would be in violation of current emission
standards if it were installed and sold in new model year trucks as a new model
year engine.
10.

To be very clear, these remanufactured engines are quite serviceable,

but they are not the same as “new model year” engines. Many have warranties, but
not like newly-manufactured engine warranties. They have reused and reworked
parts. These are intended to be rebuilt engines to legally replace similar engines in
old trucks that have been equivalently maintained and reconditioned over time –
not as an alternative to current-model-year engines to be sold in current-modelyear trucks. And they don’t meet current-model-year emission standards. This is a
critical issue as it relates to “gliders.” If these legally and appropriately
remanufactured old engines are allowed to be installed and sold in current-modelyear vehicles “as new,” the emissions impact compared to new model year trucks
with new model year engines will be huge. A rebuilt Model Year 2002 engine
installed in a Model Year 2018 truck will have 10 times or more NOx and PM
emissions compared to a 2018 engine in a 2018 truck, as described below. Earlier
model year engines can emit up to 100 times the NOx and PM emissions of 2018
engines.

6
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History of Heavy-Duty Engine and Vehicle Pollution Controls
11.

Responding to concerns about health effects related to exposure to

diesel exhaust, in the 1980s the U.S. EPA and the diesel engine industry began a
journey in technology development and more protective regulatory standards
aimed at addressing those concerns. This process required significant industry
investment in research and development of emission control technologies. The
Clean Air Act’s “lead time and stability” requirements, unique to the U.S., would
allow the new technologies to be introduced at a pace that was both responsive to
the public need for emission control and also responsive to the industry need to
deliver these new technologies into the market with reliability, durability and
economic performance for the customers who purchased the new engines.
12.

Figure 1 illustrates the most significant steps in emission control

technology over the past three decades, indicating advancing technologies in
adoption “S” curves on the vertical axis over time, as indicated on the horizontal
axis.

7
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Fig. 1. Evolution of diesel emission control technology in the U.S. Source:
John Wall.

13.

Initial regulatory standards focused on reducing volatile organic

compound (VOC) and NOx emissions, primary contributors to ground-level ozone
and smog, which aggravate asthma and contribute to other respiratory health
issues. For any internal combustion engine, air is drawn into the engine. Fuel is
mixed with the air and burns to produce power. NOx is formed from the nitrogen
and oxygen, present in ordinary air, at the high combustion temperatures. Higher
temperatures lead to the production of more NOx. “Aftercooling,” introduced on
turbocharged diesels in the 1980s, cooled the hot air coming out of the
turbocharger before it entered the engine, thereby reducing NOx formation and
8
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emissions while also enhancing performance and fuel economy – a “win-win” for
the customer and the environment.
14.

By the late 1980s, industry and regulators understood that both NOx

and PM would need to be controlled, in order to address not only smog but also
emerging health concerns that scientists and health professionals raised with regard
to inhalation of diesel particulate matter (soot). And so came the introduction of
higher-pressure and electronic fuel systems, optional in 1991 and uniformly
applied across all heavy-duty engines by 1994. Electronic fuel systems delivered
not only NOx and PM control, but also further improvements in customer value
like higher power output, better fuel efficiency, faster transient response, and even
better “cruise control.”
15.

In its 2001 rule (Control of Air Pollution from New Motor Vehicles:

Heavy-Duty Engine and Vehicle Standards and Highway Diesel Fuel Sulfur
Control Requirements), EPA laid out a framework for the following decade,
issuing new health standards to drastically reduce NOx and PM emissions from
new heavy-duty vehicles by 90% and 95%, respectively, from 2000 levels by 2010.
For 2002 engines, manufacturers found that simple timing adjustments with
electronic fuel systems would cost too much in fuel economy, so most engine
manufacturers introduced “cooled exhaust gas recirculation,” or EGR. This
technology allowed further reduction of combustion temperatures without
9
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significantly sacrificing fuel economy. In 2007, EPA’s standards for PM
emissions drove the uniform introduction of Diesel Particulate Filters (DPF) across
all on-highway heavy-duty engines. Cummins introduced “NOx adsorbers” for
NOx control on heavy-duty pickup diesel engines to meet the 2010 standards three
years early. Most heavy-duty diesel engine manufacturers transitioned to SCR
(Selective Catalytic Reduction) systems for NOx control in 2010, and all were
applying SCR by 2013. The application of DPF and SCR technology allowed
further optimization of the engine combustion process for power, performance,
fuel efficiency and durability. And while the SCR system added cost, the upfront
cost to consumers was more than offset by the savings from improved fuel
economy it gave to 2010 and beyond heavy-duty vehicles and engines, even at the
lower NOx level compared to 2007 vehicles and engines.
16.

In parallel to engine technology development, diesel fuel

manufacturers were required to reduce fuel sulfur from a maximum of 5000 ppm
(parts per million) to a maximum of 500 ppm to enable compliance with 1994
particulate standards, then to a maximum of 15 ppm by 2006 to enable catalytic
aftertreatment systems for Model Year 2007 vehicles and engines.
17.

Model Year 2018 engines are the most powerful, fuel-efficient, and

clean diesel engines that have ever been produced. Many incorporate technologies
developed in the U.S Department of Energy-sponsored “SuperTruck” program –
10
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putting the most advanced and practical industry- and government-funded fuel
efficiency technologies into the hands of customers today. In particular, exhaust
aftertreatment systems to control NOx and particulate emissions, introduced on
2007 and 2010 model year and later heavy-duty diesel engines, have enabled the
optimization of the in-engine combustion process for better fuel economy and
performance in much the same way that catalytic converters on passenger cars
enabled automobile manufacturers to meet extremely low emissions requirements
with much higher power and better fuel economy than non-catalyst cars.
18.

EPA’s new non-enforcement policy for glider emission standards

tacitly permits glider manufacturers to substitute rebuilt older engines “as new” in
newly-manufactured trucks at significantly higher rates. This non-enforcement
allows those glider manufacturers and their customers to discard decades of
progress in engine technology to reduce pollution and improve engine
performance. The rule allows those manufacturers and their customers to use highemitting engines, harming the health of all those unwittingly exposed to the higher
exhaust emissions, including their truck drivers, loading dock workers,
maintenance shop mechanics, and the general public. The minor up-front cost
savings of installing an old engine in a new truck for an individual glider customer
does not outweigh the increased public health benefits of low-emission new
engines. Furthermore, allowing this to proceed undermines the economic benefit
11
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to those who are employed in designing and manufacturing new engines to the
current, well-justified emission standards.
19.

Magnitude of Emission Reductions Over Time: In 1988, the

emission standards over the new transient Federal Test Procedure were 10.7 g/bhphr (grams per brake horsepower hour, a standard unit of measure for heavy duty
engine emissions) NOx and 0.60 g/bhp-hr PM. Unregulated emissions prior to this
time were on the order of 16 g/bhp-hr NOx and 1 g/bhp-hr PM. Emission
standards for MY 1998-2001, immediately predating the first introduction of
Exhaust Gas Recirculation (EGR) technology, were 4.0 g/bhp-hr NOx and 0.10
g/bhp-hr PM. Emission standards in effect in 2018 are 0.20 g/bhp-hr NOx and
0.01 g/bhp-hr PM. The 2001 standards, which took effect during 2007-2010,
represent a more than 98% reduction in NOx and 99% reduction in PM emissions
from engines manufactured before NOx and PM emissions were regulated. Even
compared to MY 2001 engines, MY 2018 engines deliver a 95% reduction in NOx
and 90% reduction in PM. In fact, the practical reduction in PM from 2001 to
2018 is above 99% due to the efficiency of diesel particulate filters in reducing PM
emissions well below the required standard.
20.

System Certification -- Integrated, Certified and Manufactured as

“One System”: While control of emissions moved from internal combustion
optimization through 2006 to internal combustion optimization plus exhaust
12

A212

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 218 of 321

aftertreatment catalysts in 2007 and beyond, all the engine- and vehicle-installed
aftertreatment components are developed and optimized as a complete system.
Each aftertreatment component is specifically designed and associated with the
base engine and both are operated by a common electronic control system. Engine
and exhaust aftertreatment are an integrated unit. Engine and vehicle
manufacturers must document manufacturing process controls that ensure that the
right exhaust aftertreatment components are being assembled with the associated
engine in every new vehicle as part of their EPA emission compliance. All of this
integration can be circumvented by non-enforcement of EPA’s glider emission
standards.

Fair Emissions Enforcement is Good for Business, and Glider Vehicles
Undermine Evenhanded Enforcement
21.

New Engine Emissions Regulations are Clear, Doable,

Enforceable and FAIR Across the Industry – Heavy-duty diesel emission
standards have been developed over time in a generally collaborative process.
There were certainly debates between industry and regulators about rate and pace
of emission reductions and even lawsuits over the three decades of technology and
regulation development. However, the industry as a whole recognized that the
only way to implement these changes in a fair and effective way was through clear,
doable and enforceable (and enforced) standards, to ensure a level playing field for
13
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all engine and vehicle manufacturers. It was and is a hallmark of U.S. emissions
regulatory standards that businesses that invest heavily in research and
development and in manufacturing facilities to produce low-emissions engines can
count on EPA to enforce the same standards fairly across all competitors, to ensure
that all invest in technology development and all comply with common standards –
and if one skirts their committed responsibility and does not comply, there are
severe penalties for noncompliance. The recent crackdown on Volkswagen’s use
of emissions defeat devices in the U.S. sends an important signal to all vehicle and
engine manufacturers doing business in the U.S. that compliance is required and
will be enforced, and there are severe penalties for noncompliance.
22.

Impact on Business Competitiveness and Environment: “Gliders,”

current model year vehicles retrofitted with older engines which are noncompliant
with current model year standards, are in complete contrast and conflict with the
principles and commitments that obtain in this business and regulatory arena.
They violate every principle of business fairness that has been espoused by
business participants in the heavy-duty vehicle and engine market from the very
beginning of our regulatory history and upheld by the U.S. EPA.
23.

Business Competitive Fairness and U.S. Jobs: Engine

manufacturers and their supply chain partners have spent tens of billions of dollars
or more on R&D and manufacturing plants over the past decades and have created
14
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a significant number of new U.S. jobs in engine and component research,
engineering, manufacturing, and maintenance of heavy-duty engine systems and
vehicles that deliver better value to their customers and better protect public health.
The older, rebuilt engines in glider vehicles can emit up to 100 times the NOx and
PM of current model year engines. Allowing glider vehicle manufacturers to
assemble current model year vehicles with old remanufactured engines completely
undermines the integrity of our regulatory and fair business competition
environment. And it undermines the U.S. jobs that have been created to design and
manufacture new engines and emission control systems, as well as the skilled
mechanical technicians who maintain them.
24.

Public Health: The independent Health Effects Institute (HEI),

funded 50/50 by EPA and industry, has been a key research sponsor for laboratory
and epidemiological studies on the human health effects of inhalation exposure to
diesel exhaust emissions over time. HEI-sponsored studies on “old technology”
diesels (engines that did not incorporate the catalytic diesel particulate filters and
ultra-low-sulfur fuel that were introduced in 2007) indicated an increased
incidence of lung tumors in animals exposed to diesel exhaust. They repeated a
similar and more extensive study, the Advance Collaborative Emissions Study
(ACES), on “new technology diesels”: Model Year 2007 engines with catalytic
diesel particulate traps and ultra-low-sulfur diesel fuel as required of all engine and
15
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fuel manufacturers in 2007, and subsequently Model Year 2010 engines equipped
with new Selective Catalytic Reduction (SCR) NOx aftertreatment systems. As a
result of the ACES research, HEI declared, “The most comprehensive examination
to date of the emissions and health effects of new technology heavy duty diesel
(NTDE) engines – engines meeting the US 2007/2010 and EURO VI/6 fuel and
emission standards – has demonstrated dramatic improvements in emissions and
the absence of any significant health effects (especially cancer).”4
25.

Allowing large-scale production of gliders that use pre-2007 engines

would expose vehicle operators, loading dock workers, mechanics, and the general
public to the potential adverse health effects associated with old technology
diesels.
Conclusion
26.

Allowing EPA’s new non-enforcement policy of the glider standards

permits widespread manufacture of unregulated “gliders” using engines that do not
comply with current emission standards, and unnecessarily exposes the general
public and especially vehicle operators and those workers closely associated with
these vehicles to potential health risks. Non-enforcement of the rules on the books
violates principles of business fairness and undermines new-technology U.S. jobs.

Health Effects Institute, Comprehensive study finds substantial emissions and health benefits from US 2007/2010
and Euro VI/6 diesel engines (Dec. 23, 2015), https://www.healtheffects.org/system/files/ACES-Exec-Summ-PressRelease122315_1.pdf.
4
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And it would abrogate all the principles of regulatory development and basic trust
between industry and U.S. government agencies, including the EPA and
Department of Energy, who have for decades worked together in good faith,
invested heavily in research, development and manufacturing, and created
substantial U.S. new-technology jobs to deliver products that are safe, efficient,
and effective into commerce. Heavy-duty manufacturers said as much to BPA in
their testimony and comments opposing the new rule. 5

I declare the foregoing is true and correct.

John C. Wall
Dated: July 13, 2018

5

See Testimony of Susan Alt, Volvo Group North America, at EPA Hearing (Dec. 4, 2017),
https://www.regulations.gov/document?D=EPA-HOOAR-2014-0827-4273 ; Testimony of Pat Quinn, Heavy-Duty
Fuel Efficiency Leadership Group, at EPA Hearing (Dec. 4, 2017),
https://www.regulations.gov/document?D=EPA-HO-OAR-2014-0827-43 IO; Testimony of Jed Mandel, Truck and
E ngine Manufacturers Association, at EPA Hearing (Dec. 4, 2017),
https://www.regulations.gov/document?D=EPA-H0-0AR-2014-0827-4299; Comment of the Volvo Group, Docket
No. E PA-HQ-OAR-2014-0827-4881 (Jan. 5, 2018), https://www.regulations.gov/document?D=EPA-HO-OAR2014-0827-4881 ; Comment of Navistar, Inc., Docket No. EPA-HQ-OAR-2014-0827-4875 (Jan. 5, 2018),
https://www.regulations.gov/document?D=EPA-HO-OAR-2014-0827-4875; Comment of Manufacturers of
Equipment Controls Association, Docket No. EPA-HQ-OAR-20 l 4-0827-4868 (Jan. 5, 2018),
https://www.regulations.gov/document?D=EPA-HO-OAR-2014-0827-4868.
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XII.
Declarations
15. Michael Walsh, mechanical engineer and former EPA official
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DECLARATION OF MICHAEL WALSH
I, Michael Walsh, declare as follows:
1.

I am a mechanical engineer who has spent nearly 50 years working on

issues related to motor vehicle pollution. I received a Bachelor of Science degree
from Manhattan College in 1966 and pursued graduate study at Princeton
University from 1969 to 1970.
2.

I am currently an independent technical consultant working with

governments and industries around the world, providing recommendations on
effective strategies to reduce pollution associated with the transportation sector.
Previously, I worked on motor vehicle pollution control efforts for the City of New
York from 1970-74, and for the U.S. EPA from 1974-81. I also co-chaired the
EPA’s Mobile Sources Technical Advisory Committee for 12 years.
3.

During my tenure at EPA, I served as Deputy Assistant Administrator

for Mobile Source Air Pollution Control from 1977-81. In that role, I led the
development of air pollution control standards applicable to medium- and heavyduty vehicles, including the development of a more realistic emissions testing
procedure as well as the world’s first diesel particulate standard.
4.

After leaving EPA, I became an independent consultant advising

governments and industry on motor vehicle pollution control issues, including
issues related to heavy-duty vehicles. I helped found the International Council on
1
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Clean Transportation (ICCT), and I continue to advise its Board. ICCT is an
organization founded to provide technical and scientific analysis to environmental
regulators around the world to help improve the environmental performance of
on-road, off-road, marine, and air transportation sources.
5.

I have been involved in numerous other activities as well. These

include serving as a consultant to the U.S. Senate Committee on Environment and
Public Works during the development of the 1990 Clean Air Act Amendments; a
member of the Committee for the Study of Public Policy for Surface Freight
Transportation, convened by the National Research Council’s Transportation
Research Board; a member of the National Academy of Engineering Panel on the
Future of the Automobile in China; and a member of the Independent Review
Panel for EPA’s 2007 Heavy-Duty Engine and Vehicle Standards and Highway
Diesel Fuel Sulfur Control Requirements.
6.

I have been invited to testify before the U.S. House of Representatives

and have written several technical papers regarding heavy-duty vehicle emissions.
I have also authored papers and made presentations regarding the transportation
sector’s significant contribution to climate change. I have contributed to the work
of the Intergovernmental Panel on Climate Change (IPCC) and was recognized by
the IPCC President in association with the 2007 Nobel Peace Prize as an individual
who has “contributed substantially to the work of the IPCC over the years.”
2
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I have received EPA’s Lifetime Individual Achievement Award and

the California Air Resources Board’s Haagen-Smit Award, given in recognition of
significant career accomplishments in the air quality field. In 2005, I was selected
as a MacArthur Fellow for my work designing and implementing innovative, costeffective programs to improve air quality across the globe. In 2009, I received the
Silver Magnolia Award from the City of Shanghai, given to foreigners in
recognition of their contributions to Shanghai’s development, and in 2010, I
received the Friendship Award from China, which is the country’s highest award
for international experts.
EPA’s Development of Heavy-Duty Vehicle Criteria Pollutant Standards
8.

The EPA has spent decades working to reduce criteria pollutant

emissions from the heavy-duty vehicle sector. In the 1990s and 2000s, EPA
established increasingly protective emissions standards for heavy-duty vehicles
and engines, instituting long-term programs to improve testing protocols and
ensure compliance. As co-chair of the Mobile Source Technical Advisory
Committee during the 1990s, I contributed to the development of those heightened
pollution control standards. The history of those standards is relevant here,
because glider vehicles are typically not compliant with even these legacy emission
standards that are crucial for improving public health.

3
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The chart below details the heavy-duty vehicle emission standards for

criteria pollutants, including the dramatic pollution reductions that phased in
during MY 2004 and MY2007-10. The emission standards are presented in grams
per brake horsepower hour, or g/bhp-hr.
EPA Heavy-Duty Diesel Emission Standards
Model
NOx
PM
Details
Year
Emission Emission
Effective
Limit
Limit
See EPA Office of Transportation Air Quality, Document
1988
10.7
0.60
EPA-420-B-16-018, Heavy-Duty Highway Compression1990
6.0
Ignition Engines and Urban Buses: Exhaust Emission
1991
5.0
0.25
Standards (Mar. 2016),
1994
0.10
https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100O9ZZ.pdf
1998
4.0
1998: Heavy-duty diesel engine manufacturers & EPA enter consent decrees; most
manufacturers agree to meet the MY 2004 emission standard by 2002.
Tech anticipated for compliance: 2nd gen electronic fuel
2004
2.5*
-

2007-10

0.20

0.01

injection, cooled exhaust gas recirculation (EGR), advanced
turbocharging systems, advanced electronic control systems.
See 62 Fed. Reg. 54694 (Oct. 21, 1997).
Tech anticipated for compliance: Catalyzed diesel particulate
filter, cooled EGR, NOx adsorbers, selective catalytic
reduction. See 66 Fed. Reg. 5001 (Jan. 18, 2001).

*The MY 2004 standard could be met in two ways: 2.5 g/bhp-hr NOx with a 0.5
g/bhp-hr non-methane hydrocarbon (NMHC) cap, or 2.4 g/bhp-hr NOx.
10.

In the 1990s, it became clear that in addition to controlling volatile

organic compound (VOC) emissions, reducing oxides of nitrogen (NOx) emissions
would be an essential part of an effective strategy to control ground-level ozone.
See 60 FR 45579, 45580-81. States were struggling to meet their National
4
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Ambient Air Quality Standards (NAAQS) goals by the Clean Air Act deadlines,
and because ozone and its precursors travel across long distances, and mobile
sources are major emitters of those pollutants, states and localities looked to EPA’s
national mobile source emission control program to complement their efforts.
Both federal regulators and major industry participants recognized that emissions
of NOx, PM, and diesel particulate from the heavy-duty freight sector would have
to be drastically reduced in order to meet the air quality goals established by many
state plans.
11.

In 1995, EPA, the California Air Resources Board, and heavy-duty

engine manufacturers representing over 90% of annual nationwide sales signed a
Statement of Principles, recognizing “the importance of preserving the
environment while maintaining a strong industry.” 60 FR 45579, 45602. The
Statement established a framework to develop and implement new heavy-duty
diesel engine standards, particularly a combined non-methane hydrocarbon
(NMHC) and NOx standard for MY 2004. 60 FR at 45603. Prior to the MY 2004
standard going into effect for heavy-duty vehicles, the most protective NOx
emission standard was 4.0g/bhp-hr (grams per brake horsepower hour, a standard
unit of measure for heavy-duty engine emissions), effective 1998; and the standard
for particulate matter (PM) was 0.10g/bhp-hr, which took effect in 1994.
12.

In 1998, the Department of Justice and EPA entered a consent decree
5
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with seven of the largest heavy-duty diesel engine manufacturers in the country,
after EPA alleged that the manufacturers had used defeat devices in violation of the
Clean Air Act, resulting in significantly higher NOx and PM emissions from
heavy-duty trucks.1 All parties agreed that starting in the early 1990s, the
manufacturers included control software in their heavy-duty diesel engines that
caused the engine to switch to a higher-efficiency, more-polluting setting during
highway cruising. EPA alleged that because of this technology, most heavy-duty
diesel engines manufactured in the 1990s did not comply with emission limits—
which were 5.0 g/bhp-hr NOx and 0.10g/bhp-hr PM in 1994. The consent decree
required that the manufacturers fix existing engines in order to decrease their NOx
emissions, levied $83.4 million in penalties against the companies,2 and required
that six of the manufacturers escalate their compliance timelines to meet the 2.5
g/bhp-hr limit for NMHC+NOx no later than October 1, 2002. See 65 FR 59895,
59899
13.

EPA issued a final rule establishing the 2004 NOx+NMHC standard

in 1997. 62 FR 54694 (Oct. 21, 1997). After an interim review, the agency
reaffirmed the appropriateness of that standard in 2000. See NPRM, 64 FR 58472

See Order, United States v. Volvo Truck Corp., No. 98-02547 (D.D.C. July 1, 1999) (entering a Consent Decree
filed with the court on October 22, 1998).
2
Hui He et al., A Historical Review of the U.S. Vehicle Emission Compliance Program and Emission Recall Cases
at 26, ICCT (Apr. 2017), https://www.theicct.org/sites/default/files/publications/EPA-Compliance-andRecall_ICCT_White-Paper_12042017_vF.pdf.
1

6
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(Oct. 29, 1999); 65 FR 59895 (Oct. 6, 2000). The standard that became effective
in 2004 limited NOx emissions to 2.5g/bhp-hr with a 0.5g/bhp-hr NMHC cap (or
2.4 g/bhp-hr NOx). The 2000 agency action also finalized a “Not-to-Exceed”
requirement and testing protocol for all heavy-duty diesel engines, to ensure that
emissions do not exceed specified limits “under any engine operation conditions
that could reasonably be expected to be seen by that engine in normal vehicle
operation and use,” plus ambient conditions. 65 FR at 59911. The Not-to-Exceed
limit sought to prevent the manufacture of engines that emit at a certain level under
testing conditions and at another, higher level in the real world. An earlier version
of the Not-to-Exceed limit was required for engine manufacturers in the 1998
consent decree. Id. at 59899.
14.

EPA estimated that the MY 2004 standard would result in emission

reductions of 186,000 tons of NOx and 10,000 tons of NMHC in 2005 from heavyduty diesel engines, and by 2010 the annual reduction would reach 635,000 tons of
NOx and 35,000 tons of NMHC. 65 FR at 59906. In its final rule, EPA observed
that the standards would also drive reductions in PM and diesel particulate
emissions. Id. at 59905. The NOx and NMHC emission reductions driven by the
2004 heavy-duty vehicle standard were important in helping states achieve their
2005 NAAQS attainment deadlines, and EPA identified ten major metropolitan
areas with upcoming attainment deadlines that would directly benefit from the
7
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expected emissions reductions from heavy-duty diesel and gasoline vehicles. Id. at
59904.
15.

Even as EPA issued the MY 2004 standards, the agency observed that

additional NOx and NMHC controls would be necessary to prevent emissions
increases due to growth in the heavy-duty vehicle market and growth in vehicle
miles traveled (VMT). 65 FR at 59905-906. EPA also stated that heavy-duty
sector PM and diesel particulate emissions should be further reduced to minimize
the adverse health effects of these pollutants.
16.

The next phase of the long-term strategy to reduce criteria pollution

from heavy-duty vehicles commenced with EPA’s 2001 rule establishing standards
to reduce heavy-duty engine PM and NOx emissions by 90% and 95%,
respectively, below the existing MY 2004 standard levels. Those standards
established “a comprehensive national control program that will regulate the
heavy-duty vehicle and its fuel as a single system,” phased into effect from 2007 to
2010. 66 FR 5001, 5002 (Jan. 18, 2001). The rule reduced the sulfur content of
diesel fuel by 97%, effective in 2006, to allow vehicle engines to utilize advanced
emission-reduction technologies without being damaged by sulfur. This rule
further improved emission levels from the MY 2004 NOx+NMHC standard and
the MY 1994 PM standard. See 66 FR at 5036.

8
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In the 2001 rule, EPA estimated that heavy-duty trucks and buses

comprised one-third of all NOx emissions and one quarter of mobile source PM
emissions, with even greater contributions in urban areas. The adverse impacts of
these pollutants on human health and society are numerous: premature mortality,
aggravation of respiratory and cardiovascular diseases, chronic bronchitis,
decreased lung function, crop and forestry losses (caused by ozone), substantial
visibility impairment, and the acidification, nitrification, and eutrophication of
water bodies (caused by NOx). Id. at 5006. Furthermore, EPA has concluded that
diesel exhaust is likely to be carcinogenic to humans. 66 FR at 5022.
18.

The agency projected that the 2010 standards would reduce annual

emissions of NOx and PM by 2.6 million and 109,000 tons, respectively. Id. at
5002. EPA concluded that the benefits of these advanced, health-protective
standards totaled $70.3 billion, including the prevention of 8,300 premature deaths,
over 9,500 hospitalizations, and 1.5 million lost work days. Id. at 5005. The
standards were necessary to help 45 areas across the U.S.—home to 128 million
people—achieve compliance with the 1-hour ozone NAAQS; and many localities
were also working to achieve the PM10 NAAQS standard. Id. at 5006. Reducing
criteria pollutant emissions from heavy-duty vehicles would deliver particularly
noticeable benefits to low-income neighborhoods in urban areas, because freight
truck emissions disproportionately affect those communities. Id. at 5007, 5029.
9
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The 2001 final rule established a phase-in process for heavy-duty

engine and vehicle manufacturers to achieve full compliance with the new criteria
pollutant standards. For the 2007-2010 period, EPA adopted a 50/50/50/100
percent phase-in schedule for heavy-duty diesel vehicles. This means that in 20072009, manufacturers had to achieve compliance with the new standards in 50% of
the engines they produced. In 2010 (and onward), manufacturers had to achieve
100% implementation. Id. at 5037-38.
20.

The 2010 standards were technologically realistic because recent

innovations in diesel emissions control technology allowed for greater reductions
in air pollution from heavy-duty engines and vehicles. In the rule, EPA observed
that high-efficiency NOx and PM exhaust emission control technologies would be
necessary to achieve the new standards, and that manufacturers had been
developing and improving these technologies over the past several years. 66 FR at
5007. For example, the agency identified the catalyzed diesel particulate trap, the
NOx adsorber, and selective catalytic reduction systems as emerging technologies
that engine manufacturers could implement to achieve the standards. Id. at 5036.
21.

EPA’s 2010 standards for heavy-duty vehicles and engines ushered in

an era of better, cleaner, diesel technology, reducing PM and NOx emissions by
90% and 95%, respectively. As the popularity of diesel engines has been on the
rise for freight movement purposes, resulting in more trucks on the road and more
10
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vehicle miles traveled, these standards are crucial for reducing harmful emissions
and improving public health.
Glider Trucks Emit Significantly More Pollution than Modern Heavy-Duty
Vehicles
22.

Glider trucks surged in popularity as EPA’s 2010 heavy-duty

emission standards went into effect, with demand driven by freight fleets and
drivers seeking vehicles that did not comply with the more protective standards.
Estimates provided to EPA indicate that production of glider vehicles has increased
by an order of magnitude from what it was during the 2004-2006 period – from a
few hundred each year to thousands. These new glider trucks are built primarily
using pre-2002 engines.
23.

The pre-2002 engines are not compliant with the 2004 NOx+NMHC

or the 2010 NOx and PM standards, and therefore the NOx and PM emissions of
glider trucks are vastly higher than modern, fully compliant trucks. The current
standards for NOx and PM require emissions at least 90 percent lower than the
previous standards, so the NOx and PM emissions of any glider vehicles using pre2007 engines are at least ten times higher than emissions from heavy-duty vehicles
produced with new engines. Even more damaging are the pre-2002 engines
commonly used in glider trucks, which lack both exhaust gas recirculation (EGR)
and exhaust aftertreatment—emission control technologies that are now standard
11
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for heavy-duty vehicles. Each glider vehicle on the road using an older engine,
instead of a truck with a modern engine, results in significantly higher in-use
emissions of air pollutants associated with a host of adverse human health effects.
24.

Recent EPA emissions testing has shown that glider trucks emit more

pollution than trucks using engines equipped with modern control technology.
EPA updated its assessment of the environmental impacts of glider trucks in the
2016 Rule, performing two analyses using the Motor Vehicle Emission
Simulator (MOVES) modeling tool.3 One analysis, projecting future fleetwide
emissions if glider vehicle production continued unrestricted, estimated that
glider trucks would emit nearly 300,000 tons of NOx and nearly 8,000 tons of
PM annually by 2025. The second analysis projected per-vehicle emissions for
MY 2017 gliders, finding that—even without any miscalibration—glider
vehicles are projected to emit 20 to 40 times as much NOx and PM as the same
number of fully compliant vehicles.
25.

EPA completed its most recent glider study in November 2017,

testing two glider vehicles to determine actual emissions levels. The agency tested
a MY 2016 Peterbilt 389 and MY 2017 Peterbilt 579 glider vehicle, and compared
them to equivalent tests of two conventionally manufactured MY 2014 and 2015

Memorandum to the Docket, “Emissions Modeling Files for Glider Analysis,” Docket ID No. EPA-HQ-OAR2014-0827-2232 (July 2016), https://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-2232.
3

12
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tractors.4 The criteria pollutant emissions (NOx, PM, HC, CO) from the glider
vehicles were consistently higher than those of the conventionally manufactured
tractors. Under highway cruise conditions, NOx emissions from the Peterbilt 389
and Peterbilt 579 glider vehicles were approximately 43 times as high, and PM
emissions were approximately 55 times as high as the conventionally
manufactured MY 2014 and 2015 tractors. The results from this test program
indicate that EPA’s initial analysis in its Final 2016 Rule is accurate and, if
anything, conservative.
26.

Under the 2016 Rule, EPA had restricted the number of glider trucks

that could be produced with engines not meeting current emissions standards.
Now, with EPA’s decision not to enforce these glider standards for 2018-19, the
number of glider trucks on the roads can be expected to increase, with a
corresponding increase in harmful air pollution.
27.

The purpose of the non-enforcement policy is to enable sales of glider

vehicles in excess of the limits established in the existing regulations. The glider
trucks that are produced and sold under EPA’s non-enforcement policy will
operate on highways and roads for years to come, emitting pollution at levels far
beyond modern freight trucks. Once a super-polluting glider vehicle is sold and a

“Chassis Dynamometer Testing of Two Recent Model Year Heavy-Duty On-Highway Diesel Glider Vehicles”,
November 20, 2017

4
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buyer takes possession, there is no ready means for the agency to “claw back” the
vehicle from the private purchaser, and the likely consequence of each such sale is
years of operation and extraordinarily high emissions of each glider vehicle sold.
Accordingly, even if the policy is held unlawful, vehicles sold pursuant to the
policy will likely be in circulation, causing massive harm to the public, for years
hence.
Excess Glider Truck Emissions Have Serious Health Implications
1.

Heavy-duty vehicles emit pollutants that contribute to ambient

concentrations of ozone, PM, NO2, SO2, CO, and air toxics. These vehicles are
significant contributors to emissions of VOC and NOx, which contribute to the
formation of both ozone and PM2.5. Glider vehicles, as discussed above, emit
these pollutants at significantly higher levels than modern trucks. All of these
pollutants have adverse health and environmental impacts.
2.

Millions of people across the United States currently live in counties

designated nonattainment for one or more of the National Ambient Air Quality
Standards—meaning the levels of one or more air pollutants exceed the standard
established as safe for human health by the NAAQS. Still more people live in
areas with a risk of exceeding the NAAQS in the future. Many Americans
continue to be exposed to ambient concentrations of air toxics at levels that have
the potential to cause adverse health effects. In addition, populations who live,
14
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work, or attend school near major roads experience elevated exposure
concentrations to a wide range of air pollutants.
3.

In light of the many adverse effects of PM, NOx, and other criteria

pollutants, reducing the number of glider vehicles produced using older engines
will yield substantial improvements in public health. An analysis conducted by
EPA shows that, using incidence-per-ton estimates, the number of PM2.5-related
premature mortalities caused by glider vehicles can be estimated from the lifetime
reductions in both NOx (which forms nitrate PM in secondary reactions) and
directly emitted PM2.5.5 Using benefit-per-ton values, the present value of total
monetized PM2.5-related benefits associated with these lifetime emission
reductions can also be calculated. Cases of premature mortality are presented as a
range based on results derived from two studies.6 Monetized benefits are presented
as net present values in 2013$, assuming a 30-year vehicle lifetime and a 3% and
7% discount rate. Both premature mortalities and benefits are shown for model
year 2017 glider vehicles based on the increase in lifetime emissions over a fully
compliant model year 2017 vehicle. Note that there would be additional benefits

EPA & NHTSA, Response to Comments for Joint Rulemaking, Greenhouse Gas Emissions and Fuel Efficiency
Standards for Medium- and Heavy-Duty Engines and Vehicles – Phase 2, at 1965 (Aug. 2016).
6
Krewski, D. et al., Extended follow-up and spatial analysis of the American Cancer Society study linking
particulate air pollution and mortality, Res Rep Health Eff Inst. 2009 May;(140):5-114; discussion 115-36; Lepeule,
J. et al., Chronic exposure to fine particles and mortality: an extended follow-up of the Harvard Six Cities study
from 1974 to 2009, Environ Health Perspect. 2012 Jul;120(7):965-70. doi: 10.1289/ehp.1104660.
5
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that have not been quantified, such as reducing incidences of cancer, low birth
weight, and reduced visibility—as outlined at Paragraph 35 herein.
4.

Lifetime NOx and PM Emissions Increases (tons) For Model Year

2017 Glider Vehicles and Associated Impacts:7
Increased Lifetime NOx Emissions per 1,000 Glider Vehicles
Increased Lifetime PM2.5 Emissions per 1,000 Glider Vehicles
Premature Mortalities per 1,000 Glider Vehicles
Monetized PM2.5-related Benefits Associated with Reducing Glider
Production

5.

41,500 Tons
680 Tons
70-160 Persons
$0.3-1.1 Billion

The glider vehicle pollution standards—which EPA is not enforcing

for 2018-19 under its new non-enforcement policy—were projected to prevent the
use of super-polluting pre-2002 engines in 5,000 to 10,000 glider vehicles
annually, and would prevent the emission of 207,500-415,000 tons of NOx and
3,400-6,800 tons of PM over the lifetime of those vehicles and engines. This is
estimated to prevent 350 to 1,600 premature mortalities for each model year of
glider vehicle production (and achieve $1.5 to 11.0 billion in monetized PM2.5related benefits).

EPA & NHTSA, Response to Comments for Joint Rulemaking, Greenhouse Gas Emissions and Fuel Efficiency
Standards for Medium- and Heavy-Duty Engines and Vehicles – Phase 2, at 1965 (Aug. 2016). An analysis
performed by EDF estimates similar emissions increases and impacts from continued glider production. See
Comment of EDF, ELPC, & WE ACT for Environmental Justice on EPA’s Proposed Rule, Repeal of Emission
Requirements for Glider Vehicles, Glider Engines, and Glider Kits, 82 Fed. Reg. 53,442, at Appendix B, Table 6
(Jan. 10, 2018), https://www.edf.org/sites/default/files/content/Appendix%20B%20%20Emission%20and%20Health%20Effects%20of%20Glider%20Vehicles.pdf.
7
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As described above, EPA’s sensitivity analysis uses estimates of the

benefits from reducing the incidence of PM2.5-related health impacts. These
estimates, which are expressed per ton of PM2.5-related emissions avoided due to
glider vehicle production limits, represent the total monetized value of quantified
human health benefits (including reduction in both premature mortality and
premature morbidity) from reducing each ton of directly emitted PM2.5, or its
precursors (e.g., NOx), from on-road mobile sources.
7.

The table below, from EPA’s 2016 rulemaking, shows the quantified

PM2.5-related benefits captured in the per-ton estimates, as well as unquantified
PM2.5 effects the per-ton estimates are unable to capture.
8.

Human Health and Welfare Effects of PM2.58

POLLUTANT
PM2.5

8

QUANTIFIED AND MONETIZED
IN PRIMARY ESTIMATES
Adult premature mortality
Acute bronchitis
Hospital admissions: respiratory and
cardiovascular
Emergency room visits for asthma
Nonfatal heart attacks (myocardial
infarction)
Lower and upper respiratory illness
Minor restricted-activity days
Work loss days
Asthma exacerbations (asthmatic
population)
Infant mortality

UNQUANTIFIED
EFFECTS
Cancer, mutagenicity, and
genotoxicityeffects
Chronic and sub chronic
bronchitis cases
Strokes and cerebrovascular disease
Low birth weight
Pulmonary function
Chronic respiratory diseases other
than chronic bronchitis
Non-asthma respiratory emergency
room visits
Visibility
Household soiling

81 Fed. Reg. at 73885; EPA & NHTSA, HDP2 RTC at 1966 (Aug. 2016).
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This sensitivity analysis uses per ton benefits estimates taken from the

“Technical Support Document Estimating the Benefit per Ton of Reducing PM2.5
Precursors from 17 Sectors,” U.S. Environmental Protection Agency, Office of Air
and Radiation, Office of Air Quality Planning and Standards, Research Triangle
(2013).
10.

EPA’s sensitivity analysis, using benefit-per-ton values, only

estimates the economic value of the human health benefits associated with the
resulting reductions in PM2.5 exposure. Thus, the per-ton estimates do not reflect
cancers attributable to exposure to diesel PM exhaust, a likely human carcinogen.
However, it captures other benefits related to reductions in diesel PM (chiefly,
benefits related to cardiovascular health endpoints) to the extent that diesel PM is
included in measured PM2.5. Furthermore, due to analytical limitations with the
benefit per ton method, this analysis does not estimate reductions in premature
mortality and other benefits resulting from reductions in population exposure to
other criteria pollutants such as ozone. However, it is likely that the ozone-related
benefits associated with reducing emissions of NOx and VOC emitted by glider
vehicles using high polluting engines are substantial. Finally, the benefits per-ton
method does not monetize all the potential health and welfare effects associated
with reduced concentrations of PM2.5.

18
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In sum, EPA developed its criteria pollutant standards for heavy-duty

vehicles and engines through an extensive, thoughtful process, with engagement
and innovative new technology developments from engine and vehicle
manufacturers. The current popular glider vehicles circumvent those standards,
often to operate at emissions levels that have not been compliant since 2002. The
heightened emissions resulting from EPA’s new non-enforcement policy for glider
emission standards are incredibly harmful to human health.

I declare under penalty of perjury that the foregoing is true and correct.

Executed o n ~ • 2018

Michael Walsh
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i. EPA Chart: Heavy-Duty Diesel Exhaust Emission Standards
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16. Omega Wilson, President of West End Revitalization Association
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DECLARATION OF OMEGA R. WILSON

I, Omega R. Wilson, declare as follows:
1.

I am the co-founder and President of the West End Revitalization

Association (WERA), a 501-(c)(3) non-profit organization based in Mebane, North
Carolina, including Alamance County and Orange County. I have extensive
experience on issues relating to human health impacts associated with goods
movement in the freight, rail, air, and marine transportation sectors. This includes:
a) human exposure to air, water, and soil contamination; b) construction
displacement of homes, churches, cemeteries, and small businesses without fair
compensation of low-income African American communities and tribal groups; c)
exclusion of official public comment and input of impacted residents by
local/state/federal government agencies and their paid contractors; and d) filing
formal complaints at the U.S. Department of Justice for violations for Title VI of
the Civil Rights Act of 1964, Environment Justice Executive Order 12898 of 1994,
and several federal public and environmental health statutes.
2.

I reside in Mebane, North Carolina.

3.

I was appointed as a “community perspective” member of the

Environmental Protection Agency’s (EPA) National Environmental Justice
1
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Advisory Council (NEJAC) from 2007 to 2010. One of the NEJAC workgroups on
which I served was “Reducing Air Emissions Associated with Goods Movement:
Working towards Environmental Justice” from 2007 to 2009.1 The Goods
Movement workgroup submitted recommendations in November 2009, which the
full NEJAC members adopted in July 2010 under Federal Advisory Committee Act
(FACA) guidelines.2
4.

For over 15 years I have served on and provided input to the

coordinating committee of the North Carolina Environmental Justice Network
(NCEJN). I authored “Lack of Basic Amenities: Indicators of Health Disparities in
Low-Income Minority Communities and Tribal Areas” published by the North
Carolina Medical Journal in May 2011.3 I co-authored “The West End
Revitalization Association (WERA)’s Right to Basic Amenities Movement: Voice
and Language of Ownership and Management of Public Health Solutions in
Mebane, North Carolina” published in the Progress in Community Health
Partnerships Journal by The Johns Hopkins University Press,4 and other scholarly

See e.g. National Environmental Justice Advisory Council, Reducing Air Emissions Associated With Goods
Movement: Working Towards Environmental Justice (2009), available at
https://www.epa.gov/sites/production/files/2015-02/documents/2009-goods-movement.pdf.
2
Pub. L. 92–463, 86 Stat. 770, enacted October 6, 1972.
3
Omega Wilson, Lack of Basic Amenities: Indicators of Health Disparities in Low-Income Minority Communities
and Tribal Areas, 72(2) N C Med J. 145 (2011).
4
Omega R. Wilson, et al., The West End Revitalization Association (WERA)’s Right to Basic Amenities
Movement: Voice and Language of Ownership and Management of Public Health Solutions in Mebane, North
Carolina, 2 Progress in Commun. Health P’ships 237 (2008).
1

2
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presentations focusing on the impacts of pollution from goods movement on
environmental justice communities.
5.

Environmental justice communities are made-up of predominantly

low-income and/or minority populations located in close proximity to
environmental and human health hazards. In screening for environmental justice
communities, the EPA considers environmental factors including air toxics
concentrations, diesel particulate matter levels, ozone concentration, particulate
matter (PM) levels, lead paint exposure, dust exposure, and proximity to vehicle
traffic, potential chemical accident sites, wastewater discharge sites, hazardous
waste management facilities, and Superfund sites.
6.

Executive Order 12898 (1994), requires federal agencies, including

the EPA, to “make achieving environmental justice part of its mission by
identifying and addressing, as appropriate, disproportionately high and adverse
human health or environmental effects of its programs, policies, and activities on
minority populations and low-income populations.”5 A 2011 Memorandum of
Understanding reaffirms the Executive’s commitment to enforce Executive Order
12898; declares “the continued importance of identifying and addressing
environmental justice considerations in agency programs, and activities;” and
renews the process “for agencies to provide environmental justice strategies and

5

59 Fed. Reg. 7629 (Feb. 16, 1994).

3
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implementation progress reports.”6 The 2011 Memorandum and Executive Order
12898 indicate an area of focus to be “impacts from commercial transportation
and supporting infrastructure.”7
7.

I founded WERA in 1994 with fellow community members to support

access to basic public health amenities for marginalized and minority communities.
WERA serves residents, homeowners, and landowners of five African American
communities in Alamance County and Orange County, North Carolina, as well as
impacted areas in other states.
8.

In 1994, when the North Carolina Department of Transportation

(NCDOT) revealed plans for the construction of a 27-mile highway through two
historic African American and Native American heritage communities in Mebane,
our residents mobilized to protect their families from the negative effects of this
proposed development.8 Homeowners already had been denied basic amenities for
decades, such as safe drinking water, clean groundwater and a functioning sewage
system—and the highway project would cause even more detriment to the local
community and environment.9

Memorandum of Understanding on Environmental Justice and Executive Order 12898, at 3, available at
https://www.epa.gov/sites/production/files/2015-02/documents/ej-mou-2011-08.pdf.
7
Id. at 3.
8
West End Revitalization Association, History, available at http://www.wera-nc.org/history.htm (last accessed Apr.
18, 2018).
9
See EPA, Failing Septic Systems and Contaminated Well Waters: African-American Communities in Mebane,
North Carolina (Dec. 20, 2002), available at http://www.wera-nc.org/News/epa/epaej_1202.htm (last accessed Apr.
18, 2018).
6

4
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After learning from U.S. Department of Justice (DOJ) officials that

every taxpaying community is entitled to basic amenities guaranteed by the
government, homeowners organized WERA to give our community a voice and
challenge the planned eight-lane interstate corridor. In 1999, WERA developed a
list of public health disparities and submitted administrative complaints to DOJ
under Title VI of the Civil Rights Act of 196410 and referenced the Environmental
Justice Executive Order 12898 of 1994.11
10.

In 1999, DOJ requested federal government agencies to investigate

their lack of oversight of civil rights laws and public health statutes during the
highway planning process that had been going on for 16 years, without
opportunities for public input. That included DOJ’s own Civil Rights Division,
EPA, the U.S. Department of Housing and Urban Development (HUD), the U.S.
Department of Agriculture, and the U.S. Department of Commerce.
11.

Following the WERA administrative complaints, a moratorium was

placed by DOJ on NCDOT 119-bypass and overpass construction from 1999 until
2016, to ensure that safeguards to mitigate the potential impacts of the construction
were put in place. Some essential infrastructure was finally provided to the West
End Community in Alamance County—sewer lines were installed in one African

West End Revitalization Association, History, available at http://www.wera-nc.org/history.htm (last accessed
Apr. 18, 2018).
11
See Executive Order 12898 of February 11, 1994; Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations, 59 Fed. Reg. 7629 (Feb. 16, 1994).
10

5
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American impacted community for the first time; underground storage tanks were
removed from nearby commercial properties; and homes rehabbed, sidewalks
installed and dirt streets paved for the first time. Even so, over 400 homes still
lack these basic amenities.
12.

In 2016, the NCDOT, with federal funds, proceeded with 119-

bypass/overpass highway corridor construction. The highway project adversely
impacts WERA communities in a number of ways, including causing healthharming air pollution from heavy-duty trucks during construction and once the
road is opened.
13.

Hundreds of construction vehicles will emit diesel pollution for many

years with the expansion and construction of the highway, mega industrial, and
distribution sites that are being built and expanded in coordination with the
NCDOT highway project.
14.

Part of the justification for the highway expansion is to facilitate

freight shipping from a nearby industrial park, the North Carolina Industrial Center
(NCIC),12 which includes a Ford Motor Company facility and distribution centers
for Walmart ($100-million construction cost for distribution center is the largest in
the USA), and Lidl of Germany ($125-million construction cost distribution

North Carolina Department of Transportation, NC 119 Relocation Record of Decision, at 4 (Dec. 2009), available
at https://www.ncdot.gov/projects/nc119relocation/download/ROD.pdf.

12

6
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center). “Goods movement” diesel engine traffic will increase to and from the
NCIC and the North Carolina Commerce Park, which are located between N.C.
119 and Trollingwood-Hawfields Road, and between U.S. 70 and Interstate 40/85
in Mebane.13 These North Carolina “dry land port” construction projects on the
east coast of the United States for national and international growth will increase
highway corridor diesel vehicle movement and emissions to and from air, rail, and
marine ports twenty hours a day.
15.

WERA communities likewise face the air pollution impacts from

diesel locomotive engines that run along the rail line connecting the industrial
parks to the mainline that parallels U.S. 70.14
16.

Environmental justice communities experience disproportionate

impacts of pollution resulting from the goods movement supply chain. The goods
movement supply chain includes mining raw materials, manufacturing,
warehousing, transportation, ports, public distribution, and end use. Pollution
resulting from the goods movement supply chain includes diesel emissions from
transportation corridors and air, rail, and water ports.

For example, the German company, Lidl, has built a 900,000-square-foot distribution center at the N.C.
Commerce Park. See The Times-News, Chasing commerce: Industrial parks continue to grow (January 2017),
available at http://www.thetimesnews.com/news/20170121/chasing-commerce-industrial-parks-continue-to-grow.
14
See, e.g., The Times-News, New track opens at Mebane industrial center (Dec. 15, 2016), available at
http://www.thetimesnews.com/news/20161215/new-track-opens-at-mebane-industrial-center.
13

7
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The movement of goods via freight transportation relies on diesel

engines that emit PM, oxides of nitrogen (NOx), sulfur oxides (SOx), and other
pollutants that are harmful to human health. Communities living near significant
diesel emitting sources, such as ships, trains, and freight trucks are more likely to
be exposed to elevated levels of diesel exhaust through direct exposure and
elevated regional air pollutants. Significantly, the communities living near diesel
emitting sources and experiencing the greatest exposure to diesel emissions are
often environmental justice communities, made up of low-income and minority
populations.
18.

The physical human health impacts experienced by environmental

justice communities as a result of close proximity to high concentrations of diesel
emissions include increased risks of cancer, cardiovascular disease, asthma, other
respiratory illness, and premature death from vehicular accidents. Children in these
environmental justice communities experience increased rates of early on-set
asthma and reduced lung function. These heavy trafficked areas also increase risks
from school buses picking up children daily.
19.

The economic impacts on environmental justice communities include

increased health insurance costs due to higher premiums and exclusions related to
chronic illness, and decreased property values due to close proximity to major
sources of pollution.
8

A249

USCA Case #18-1190

20.

Document #1740848

Filed: 07/17/2018

Page 255 of 321

I understand that glider vehicles are heavy-duty freight trucks that

typically use older engines that lack modern pollution controls.
21.

I understand that EPA’s recent non-enforcement decision states that it

will not enforce the 300 glider per year production exemption limit under current
regulations against any manufacturer or supplier. I further understand that this
decision applies to all production of non-compliant glider vehicles through 2019,
imminently harming human health and the environment.
22.

I understand that the memorandum outlining the non-enforcement

policy, issued on July 6, 2018, does not address the impact of glider vehicles on
environmental justice communities located near heavy freight traffic areas.
23.

Based on my knowledge of the health impacts of diesel engine

emissions, I am concerned that the final rulemaking will have a severe and
disproportionate human health impact on environmental justice communities such
as the communities in North Carolina that WERA represents. These communities
already bear disproportionate impacts of air quality hazards because of their close
proximity to multiplying pollution sources such as long-term highway
construction, transportation corridors, industrial facilities, and wastewater
treatment plants.
24.

EPA’s decision not to enforce standards for glider vehicles will

expose low-income and minority populations to increased levels of harmful
9
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pollutants. I am very concerned that it will amplify incidence of respiratory and
cardiac-related chronic illness in environmental justice communities that are
already overburdened by nearby sources of air pollution.
25.

I am also concerned that increased diesel pollution from glider

vehicles will depress property values in communities such as those that WERA
represents.
I declare under penalty of perjury that the foregoing is true and correct.

Omega R. Wilson

Dated July 12, 2018

10
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XIII.
EDF, Center for Biological Diversity, and Sierra Club’s Request for Immediate
Withdrawal or Administrative Stay of EPA’s Non-Enforcement Decision, to EPA
Acting Administrator Wheeler (July 10, 2018)
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July 10, 2018
Andrew K. Wheeler
Acting Administrator, United States
Environmental Protection Agency
Office of the Administrator Code 1101A
1200 Pennsylvania Ave NW
Washington, D.C. 20460
RE:

Request For Immediate Withdrawal Or Administrative Stay Of Unlawful Decision
To Cease Enforcement Of Regulatory Limits On Pollution From Super-Polluting
“Glider” Diesel Freight Trucks

Dear Acting Administrator Wheeler:
The Environmental Defense Fund, Center for Biological Diversity, and Sierra Club respectfully
request that you immediately withdraw or stay EPA’s attached decision to cease enforcing
certain air-pollutant-emission limits that the Clean Air Act and EPA’s own duly promulgated
regulations impose on heavy-duty “glider” diesel freight trucks.1 This blatant and “extreme …
abdication of [your agency’s] statutory responsibilities” is not only illegal,2 it is extraordinarily
harmful to public health (as EPA’s own data show) and to the vast majority of truck
manufacturers, who must comply with the emission limitations that the agency is unlawfully not
enforcing for their competitors.
As you know, a “glider” is a heavy-duty diesel truck assembled by installing a used engine and
powertrain in a new truck body, known as a “glider kit.” But even the “used” engine is a freshlyremanufactured part. Prior to assembly, a glider engine is wholly rebuilt to “significantly
increase [its] service life.”3 Unsurprisingly, then, gliders are “marketed and sold as ‘brand new’
trucks” and compete in the same market as heavy-duty trucks with brand-new parts.4 Finally, and
most importantly for present purposes, gliders are “new motor vehicles,” as that term is defined
in the Clean Air Act.5 This means that a newly manufactured glider is properly subject to the
same air-pollution regulations as any other heavy-duty truck that enters the American
marketplace.
Gliders must meet modern emission standards for new heavy-duty trucks in order to safeguard
public health. Left unregulated, a glider engine emits orders of magnitude more harmful
pollution than a heavy-duty truck engine designed to comply with those standards.6 EPA’s own
estimates from 2016 indicate that, as compared to a world where all new heavy-duty trucks meet
the standards that apply to other new heavy-duty trucks, every model year of glider production at
See 5 U.S.C. § 705.
Heckler v. Chaney, 470 U.S. 821, 833 n.4 (1985).
3
40 C.F.R. § 1068.120(b). See also EPA, Greenhouse Gas Emissions and Fuel Efficiency Standards for Mediumand Heavy-Duty Engines and Vehicles—Phase 2, 81 Fed. Reg. 73478, 73518 n.93 (Oct. 25, 2016) (Phase 2 Rule)
(“[A]ll of the donor engines installed in glider vehicles are rebuilt.”).
4
Phase 2 Rule, 81 Fed. Reg. at 73514.
5
42 U.S.C. § 7550(3).
6
Phase 2 Rule, 81 Fed. Reg. at 73943.
1
2

-1-
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then-current production rates would increase pollution of nitrogen oxides (NOx) and fine
particulate matter (PM2.5) by 415,000 tons and 6,800 tons, respectively.7 Those are huge
numbers, and EPA concluded that if production continued on pace, glider vehicles would
account for about one third of total NOx and PM emissions from the heavy duty truck sector by
2025, even though gliders would constitute only 5% of heavy-duty trucks on the road.8 And
those pollution estimates are almost certainly too low, as indicated by more recent tests of glider
vehicles conducted by EPA in 2017.9 Even using the agency’s conservative 2016 estimates,
every year of unregulated glider production can be expected to cause 700 to1600 premature
deaths from PM2.5 pollution alone, not to mention cancers, respiratory ailments, and other serious
health problems, through the life of those vehicles.10 It is virtually impossible to avoid those
consequences once heavy-duty glider trucks are sold because the Act regulates vehicles almost
exclusively at the point of manufacture. Even a brief period of unregulated glider production,
then, will have substantial and irreparable consequences. To put it bluntly but accurately: EPA’s
avowed decision to stop enforcing these critical air-pollution protections will kill and sicken
Americans on a large scale.
Importantly, EPA’s existing regulations already allow each small manufacturer to produce 300
heavy-duty glider vehicles per year that are exempt from current pollution control requirements
applicable to all other newly sold heavy-duty trucks (in addition to allowing unlimited
production of glider vehicles that do satisfy those requirements), in order to accommodate the
historical but extremely limited role of gliders as a means to salvage engines from wrecked
vehicles.11 These regulations were validly promulgated and never challenged in court by any
glider manufacturer.
This state of affairs was apparently unsatisfactory to ex-Administrator E. Scott Pruitt, who
proposed last November to reinterpret the statutory term “new motor vehicle” to exclude gliders
completely—ignoring the plain language of the Clean Air Act, and conceding that its legislative
history lacks evidence to support the proposal, but basing his proposal on a possible construction
of an entirely different law enacted for an entirely different purpose.12 The agency appears to
have realized that its proposal was irredeemably flawed after receiving comments of the
undersigned organizations and a host of other entities, including States, NGOs, modern engine
manufacturers, and trucking-industry stakeholders, who saw the proposed rule for what it was:
an illegal effort to codify a competitive advantage for a small cadre of favored manufacturers to
the detriment of literally everyone else. The agency’s ill-advised proposal did not hold up for
other reasons as well, most notably a public renunciation of the sole “study” on which EPA had
rested its tentative but still indefensible suggestion that heavy-duty glider trucks might not
See ibid.; EPA & NHTSA, Response to Comments for Joint Rulemaking, Greenhouse Gas Emissions and Fuel
Efficiency Standards for Medium- and Heavy-Duty Engines and Vehicles – Phase 2, at 1965 (Aug. 2016)
(“Response to Comments”).
8
See Phase 2 Rule, supra n.6.
9
EPA, “Chassis Dynamometer Testing of Two Recent Model Year Heavy-Duty On-Highway Diesel Glider
Vehicles,” Nov. 20, 2017, Docket No. EPA-HQ-OAR-2014-0827-2417.
10
Response to Comments at 1881; see also Phase 2 Rule at 73836, 73943.
11
40 C.F.R. § 1037.105(t)(1)(ii). This exemption expires in 2021, ibid., but EPA also created permanent exemptions
for gliders with engines that are less traveled or more modern. See id. §§ 1037.150(t)(2)(vii)(2) and 1037.635(c)(1).
12
EPA, Repeal of Emission Requirements for Glider Vehicles, Glider Engines, and Glider Kits, 82 Fed. Reg. 53442,
53444–46 (Nov. 16, 2017) (“Proposed Repeal”).
7
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actually pollute more than heavy-duty trucks powered by modern engines with the latest
emission-control technologies.13 If that were so, of course, there would be no need for the agency
to revisit its glider-specific regulations because heavy-duty glider trucks could simply comply
with the standards applicable to all other heavy-duty trucks.
EPA initially seemed in a rush to finalize the proposed rule, denying requests for an extension of
the comment period that were filed by EDF and other interested parties concerned about the lack
of information disclosed by the agency and its untenable legal, scientific and factual conclusions.
But once the comment period closed, the proposal sat for six months with no action by EPA.
Until last Friday, the effective date of Mr. Pruitt’s resignation as Administrator. Late that night,
without meeting even the barest standard of transparency, EPA announced that it was “exercising
its enforcement discretion in 2018 and 2019,”14 and inviting companies to violate the annual cap
of 300 exempted gliders per year per manufacturer during that period while the agency attempts
to develop a defensible rationale for lifting that cap.
The following Monday, on the first day of your tenure as Acting Administrator, EPA published
to its website a letter memorializing the blanket nonenforcement decision previously announced.
That letter, attached here for your reference, is styled a “Conditional No Action Assurance,” but
there is nothing “conditional” about it. Assistant Administrator Susan Parker Bodine states in no
uncertain terms that “I am today providing a ‘no action assurance’” to all “Small Manufacturers”
of heavy-duty glider trucks and all “Suppliers” of heavy-duty glider kits.15 The letter provides
that its “no action assurance will remain in effect” for a full calendar year (and apply to two full
years of unlawful glider production), unless EPA finalizes a “rule extending the compliance date
applicable to small manufacturers of glider vehicles.”16
By way of explanation, EPA states only that it has “determined that additional evaluation of
several [unnamed] matters is required before it can take final action on the” rule it proposed eight
months ago. The letter also alludes to unnamed glider manufacturers who allegedly “reli[ed] on”
the agency’s proposed rule—instead of relying on EPA’s actual standards on the books—that
“have reached the[]” 2018 annual limit of 300 super-polluting glider trucks and now wish to
violate existing law by producing more. The letter states that EPA is “exercis[ing] its
enforcement discretion with respect to the applicability of 40 C.F.R. § 1037.635” for all affected
manufacturers and suppliers, inviting them to engage in the illegal production of glider vehicles
up to the “highest annual production of glider kits and glider vehicles for any year from 2010 to

See Letter of Philip B. Oldham, President, Tennessee Tech University, to E. Scott Pruitt (Feb. 19, 2018), at
https://www.edf.org/sites/default/files/content/EDF%20Second%20Supplemental%20Comment%20re%20TTU%20
Study%202.27.18%20Final2.pdf (explaining that “knowledgeable experts within the University have questioned the
methodology and accuracy of the report,” and that TTU is “investigating an allegation of research misconduct
related to the study”); Proposed Repeal, 82 Fed. Reg. at 53444.
14
See Eric Lipton, On Last Day for its Chief, E.P.A. Grants a Loophole, New York Times, July 7, 2018, page A12
(quoting EPA Press Secretary Molly Block).
15
Environmental Protection Agency, Conditional No Action Assurance Regarding Small Manufacturers of Glider
Vehicles (July 6, 2018), available at https://www.epa.gov/enforcement/conditional-no-action-assurance-regardingsmall-manufacturers-glider-vehicles. (emphasis added).
16
Id. (emphasis added).
13
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2014.” The result of this action will be an enormous increase in harmful pollution from what is
permitted under the current regulations.17
One struggles to imagine a more blatant flouting of the rule of law. Finding itself unable to
justify a change to a validly promulgated regulation, EPA has announced that it will not enforce
that regulation for at least a year (and with respect to two full vehicle model years), by which
time EPA hopes to have divined a reason to make the change. In effect, EPA has substituted a
sweeping, general non-enforcement decision for what otherwise would have been a deeply
flawed final rule. The agency’s decision not to enforce an entire regulation, full stop, “represents
[its] final … position on this issue, has the status of law, and has an immediate and direct effect”
on glider manufacturers and suppliers, their industry competitors, and (most importantly) the
public at large.18 The agency has offered essentially no explanation, let alone a “reasoned” one,
for its decision to ignore existing law.19
It is telling that this indefensible decision to stop enforcing this vital regulation took place under
cloak of administrative darkness, during the final night of Mr. Pruitt’s tenure. This decision
mocks basic norms of transparency and accountability, as well as the rule of law, and it severely
and needlessly harms the public that EPA is entrusted to serve.20
The agency’s definitive refusal to enforce vital health protections is flagrantly unlawful and must
be reversed. At a minimum, to prevent irreparable harm to our members and to the public at
large, and pursuant to Federal Rule of Appellate Procedure 18(a)(1), the undersigned request that
you issue a stay of this unlawful and injurious decision immediately.
Respectfully submitted,
/s/ Vickie Patton
Vickie Patton
Martha Roberts
Peter Zalzal
Alice Henderson
Environmental Defense Fund
1875 Connecticut Avenue N.W.
Suite 600
Washington, DC 20009
(202) 572-3610
Counsel for Environmental
Defense Fund

40 C.F.R. § 1037.150(t)(3).
Clean Air Council v. Pruitt, 862 F.3d 1, 6 (D.C. Cir. 2017) (quoting Int’l Union, United Mine Workers of America
v. Mine Safety & Health Admin., 823 F.2d 608, 615 (D.C. Cir. 1987)).
19
Encino Motorcars, LLC v. Navarro, 136 S. Ct. 2117, 2125 (2016).
20
See, e.g., 42 U.S.C. § 7401(b)(1).
17
18
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Matthew Littleton
Sean Donahue
Susannah Weaver
Donahue, Goldberg
& Weaver, LLP
1111 14th Street, N.W.
Suite 510 A
Washington, DC 20005
(202) 683-6895
Counsel for Environmental
Defense Fund

/s/ Vera P. Pardee
Vera P. Pardee
Center for Biological Diversity
1212 Broadway, Suite 800
Oakland, CA 94612
(415) 632-5317
Counsel for Center for
Biological Diversity
/s/ Joanne Spalding
Joanne Spalding
Sierra Club
2101 Webster Street, Suite 1300
Oakland, CA 94612
(415) 977-5725
Counsel for Sierra Club

Sent Via E-Mail and Certified Mail to:
Andrew K. Wheeler
Susan Parker Bodine
William L. Wehrum
Matthew Z. Leopold
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XIV.
13 States’ Request for Immediate Withdrawal or Administrative Stay of EPA’s
Non-Enforcement Decision, to EPA Acting Administrator Wheeler (July 13, 2018)
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Attorneys General of California, Connecticut, Illinois, Maine, Maryland, Massachusetts,
New Jersey, New York, North Carolina, Oregon, Pennsylvania, Vermont, and Washington
and the Pennsylvania Department of Environmental Protection and the California Air
Resources Board
July 13, 2018
VIA EMAIL AND OVERNIGHT MAIL
Andrew K. Wheeler
Acting Administrator, United States
Environmental Protection Agency
William Jefferson Clinton Building
1200 Pennsylvania Ave N.W.
Washington, D.C. 20004
Re:

Request for Withdrawal or Administrative Stay of United States Environmental
Protection Agency’s “Conditional No Action Assurance Regarding Small
Manufacturers of Glider Vehicles”

Dear Acting Administrator Wheeler:
The Attorneys General of California, Connecticut, Illinois, Maine, Maryland,
Massachusetts, New Jersey, New York, North Carolina, Oregon, Pennsylvania, Vermont, and
Washington, and the Pennsylvania Department of Environmental Protection and the California
Air Resources Board (the “States”) write to respectfully request that you immediately withdraw
or issue an administrative stay of the United States Environmental Protection Agency’s
(“EPA’s”) unlawful de facto suspension of its duly promulgated regulation limiting the
production of highly polluting glider vehicles and glider kits (“Glider Rule”). 1 See Susan P.
Bodine, Assistant Administrator, “Conditional No Action Assurance Regarding Small
Manufacturers of Glider Vehicles” (July 6, 2018) (“de facto suspension” or “suspension”).
As discussed below, EPA’s de facto suspension of the Glider Rule is clearly unlawful.
While framed as an exercise of enforcement discretion, EPA’s action “amount[s] to an
abdication of its statutory responsibility[y]” 2 to implement the Glider Rule and circumvents the
substantive and procedural requirements that EPA must meet in order to modify a rule. Further,
the action violates EPA’s own longstanding policy against “no action assurances,” and its
practice of issuing such assurances only in narrow circumstances not applicable here, such as
where there will not be an increase in environmental harm. Here, based on EPA’s own data, the
detrimental effect of EPA’s suspension on public health and the environment will be dramatic.
Therefore, absent quick action on your part to withdraw or stay EPA’s de facto suspension, the
States are prepared to take action in court.

1

The Glider Rule is part of the Greenhouse Gas Emissions and Fuel Efficiency Standards for Medium- and HeavyDuty Engines and Vehicles—Phase 2 (81 Fed. Reg. 73, 478 (Oct. 25, 2016)).
2
See Heckler v. Chaney, 470 U.S. 821, 833, fn. 4 (1985).

1
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The Glider Rule, proposed in 2015 and adopted in 2016 as part of the Phase 2 heavy-duty
vehicle fuel efficiency and greenhouse gas emissions standards rulemaking, struck a compromise
between the interests of small businesses that salvage and refurbish engines from damaged trucks
and the severe public health and environmental impacts from these old, highly polluting
engines. 3 After a yearlong transition period, glider manufacturers are subject to limits on the use
of non-emissions compliant engines, based on historic sales of gliders for their original
purpose—to salvage relatively new engines from damaged trucks. 4 The de facto suspension
perversely incentivizes the more recent “tenfold increase in glider kit production since the
[model year] 2007 criteria pollutant emission standards took effect,” an increase that “reflects an
attempt to avoid these more stringent standards and (ultimately) the Clean Air Act.” 5
The facts demonstrate that EPA is using a “no action” assurance here because it
recognizes it cannot lawfully support an amendment of the Glider Rule. EPA as much as admits
that it cannot go forward with its Proposed Repeal without developing a new rationale and
evidence to support it, due to concerns raised by public comment. 6 EPA also admits that it must
undertake notice and comment rulemaking to alter a duly promulgated rule, such as the Glider
Rule—not just issue a memorandum. 7 Further, it is well established that EPA must have
statutory authority for any changes it proposes, and particularly for modification of effective
dates or compliance dates of rules already in effect. 8
EPA supplies no good reasons to support its action. EPA’s de facto suspension of the
Glider Rule from July 2018 through July 2019 will allow the manufacturers of non-emission
compliant glider vehicles and glider kits to raise their production to many times the level that
would otherwise be permissible 9 without fear of enforcement by EPA. Based on data EPA relied
on in adopting the Glider Rule in 2015, adding this number of gliders to our nation’s roads would
lead to hundreds of premature deaths 10 and well over one hundred thousand tons of NOx and
diesel particulate matter (“PM”) pollution. 11 Without acknowledging the increased risk of
premature deaths and other public health and environmental harms the de facto suspension will
cause, EPA contends that it will prevent economic harms to manufacturers. However, in addition
to the fact that such economic harms are speculative (given that these manufacturers could still
3

See, e.g., 81 FR at 73944-45; see also Response to Comments, Appendix A, EPA-426-R-16-901 (Aug. 2016) at
1963, Figures A-2 and A-3 (charting the difference in emissions between gliders and other new trucks) (Attachment
A).
4
See Response to Comments, Appendix A, EPA-426-R-16-901 (Aug. 2016) at 1961, Figure A-1 (Attachment B).
The data from 2000-2009 reflects the historic number of engines salvaged from damaged trucks, while the numbers
post-2009 reflect glider manufacturers expansion into use of non-emissions compliant engines sourced from trucks
that had not been damaged in accidents. See 81 Fed. Reg. at 73,943.
5
81 Fed. Reg. at 73,943.
6
De Facto Suspension at 2.
7
Id.
8
EPA should be well aware of these requirements, having been reminded of them recently by the Court of Appeals
for the D.C. Circuit. See Clean Air Council v. Pruitt, 862 F.3d 1, 4 (D.C. Cir. 2017); see also Natural Resources
Defense Council v. National Highway Traffic Safety Administration, -- F.3d --, 2018 WL 3819321 at *12 (2d Cir.
June 29, 2018) (holding that an agency may not alter a rule without notice and comment, nor does an agency have
any inherent authority to stay a final rule).
9
See Response to Comments, Appendix A, EPA-426-R-16-901 (Aug. 2016) at 1964.
10
Id. at 1877 (5,000-10,000 additional gliders would emit enough particulate matter pollution to cause 350 to 1,600
premature deaths).
11
Id. at 1875-1876.

2
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produce emission compliant trucks 12), unsupported and unquantified, EPA failed to consider the
far greater economic consequences of the health impacts of increased glider sales—
consequences EPA itself estimated to be, on average, from $300,000 to $1,100,000 for each nonemissions compliant additional glider sold. 13
Further, EPA has not met any of the procedural requirements for the suspension of a rule.
No proposal was put to the public and no comment was sought. No data or analysis
accompanied EPA’s arbitrary suspension. Indeed, the memoranda constituting the action were
not even released publicly until three days after their issuance. And, the dates of the memoranda
indicate that this decision was made with less than a single day’s consideration.
EPA cannot avoid these legal requirements by elevating form over substance and seeking
to paint its action as an unreviewable exercise of enforcement discretion. EPA’s decision not to
apply the limitations to any gliders for the next twelve months is a sweeping “abdication of its
statutory responsibilities,” not an exercise of enforcement discretion. EPA’s action also clearly
violates its own longstanding “Policy Against ‘No Action’ Assurances,” which dates to the
Reagan Administration. 14 The 1984 policy expressly states that it “applies in all contexts,
including assurances requested: …on the basis that revisions to the underlying legal requirement
are being considered,” 15 as is the case with EPA’s de facto suspension. The 1984 policy allows
for exceptions only in narrow cases, for example, where necessary “to allow action to avoid
extreme risks to public health and safety.” 16 Here, EPA’s action does not avoid such risks, but
instead creates them. 17 In short, EPA’s action is an unlawful rule suspension masquerading as an
exercise of enforcement discretion.

12

See 81 Fed. Reg. 73,518; 40 C.F.R. §§ 1037.150(t) and (t)(1)(vii).
Response to Comments, Appendix A, EPA-426-R-16-901 (Aug. 2016) at 1965.
14
Courtney M. Price, Assistant Administrator For Enforcement and Compliance Monitoring, Policy Against “No
Action” Assurances, (Nov. 16, 1984) (Attachment C).
15
Id. at 2. In reaffirming the 1984 policy against “no action assurances” eleven years later, EPA called the policy “a
necessary and critically important element of the wise exercise of the Agency’s enforcement discretion….” Steven
A. Herman, Assistant Administrator, Processing Requests for Use of Enforcement Discretion (Mar. 3, 1995)
(Attachment D).
16
Id. at 2.
17
EPA’s present “no action assurance” differs substantially from those that came before it, either because in prior
examples EPA has expressly found that the no action assurance will not increase environmental harm, or because
EPA has identified technical barriers, or because EPA needed additional time to respond to a court order.
13

3
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Given the absence of any rational or lawful basis to maintain EPA's de facto suspension,
and in light of the imminent threat posed to public health and the environment, we respectfully
request, pursuant to Federal Rule of Appellate Procedure 18(a)(l), that EPA immediately
withdraw or administratively stay its action.
Yours Sincerely,

FOR THE STATE OF CALIFORNIA

FOR THE CALIFORNIA AIR

XAVIER BECERRA
Attorney General

1\.:.-,~.v

By:_~-~~~DAVIDA. ZONANA .
Supervising Deputy Attorney General
MEGANK.HEY
M. ELAINE MECKENSTOCK
MELINDA PILLING
Deputy Attorneys General
California Department of Justice
1515 Clay Street, Suite 2000
Oakland, CA 94612
(510) 879-1248

By:---------RICHARD W. COREY
Executive Officer
California Air Resources Board
1001 I Street
Sacramento, CA 95814
(916) 445-4383

FOR THE STATE OF CONNECTICUT

FOR THE STATE OF ILLINOIS

GEORGE JEPSEN
Attorney General
MATTHEW l. LEVINE

LISA MADIGAN
Attorney General
MATTHEW J. DUNN
GERALD T. KARR
DANIEL I. ROTTENBERG
Assistant Attorneys General
Illinois Attorney General's Office
69 W. Washington St., 18th Floor
Chicago, IL 60602
(312) 814-3816

SCOTTN. KOSCHWITZ

Assistant Attorneys General
Office of the Attorney General
P.O. Box 120, 55 Elm Street
Hartford, CT 06141-0120
(860) 808-5250
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FOR THE STATE OF MAINE

FOR THE STATE OF NEW JERSEY

JANET T. MILLS
Attorney General
GERALD D. REID
Assistant Attorney General
Chief, Natural Resources Division
6 State House Station
Augusta. ME 04333-0006
(207) 626-8545

GURBIR S. GREWAL
Attorney General
DAVID C. APY
Assistant Attorney General
AARON A. LOVE
Deputy Attorney General
Office of the Attorney General
25 Market St., P.O. Box 093
Trenton, NJ 08625-0093
(609) 376-2740

FOR THE STATE OF MARYLAND

FOR THE STATE OF NEW YORK

BRIAN E. FROSH
Attorney General
LEAH J. TULIN
Assistant Attorney General
200 St. Paul Place, 20th Floor
Baltimore, MD 21202
(410) 576-6962

BARBARA D. UNDERWOOD
Attorney General
DANIELLE C. FIDLER
Assistant Attorney General
Environmental Protection Bureau
120 Broadway, 26th Floor
New York, NY 10271
(212) 416-8441

FOR THE COMMONWEALTH OF
MASSACHUSETTS

FOR THE STATE OF NORTH
CAROLINA

MAURA HEALEY
Attorney General
CAROL IANCU
Assistant Attorney General
Environmental Protection Division
One Ashburton Place, 18th Floor
Boston, MA 02108
(617) 963-2428

JOSHUA H. STEIN
Attorney General
BLAKE THOMAS
Deputy General Counsel
North Carolina Department of Justice
Post Office Box 629
Raleigh, NC 27602
(919) 716-6400

5

A263

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 269 of 321

FOR THE COMMONWEALTH OF
PENNSYLVANIA

FOR THE COMMONWEALTH OF
PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL
PROTECTION
PATRICK McDONNELL
Secretary
16th Floor
400 Market Street
Harrisburg, PA 17101-2301
(717) 787-2814

JOSH SHAPIRO
Attorney General
MICHAEL J. FISCHER
Chief Deputy Attorney General
Pennsylvania Office of Attorney General
Strawberry Square
Harrisburg, PA 17120
(215) 560-2171

FOR THE STATE OF OREGON

FOR THE STATE OF VERMONT

ELLEN F. ROSENBLUM
Attorney General
PAUL GARRAHAN
Attorney-in-Charge
Natural Resources Section
Oregon Department of Justice
1162 Court Street NE
Salem, OR 97301-4096
(503) 947-4593

THOMAS J. DONOVAN, JR.
Attorney General
NICHOLAS F. PERSAMPIERI
Assistant Attorney General
Office of the Attorney General
109 State Street
Montpelier, VT 05609
(802) 828-3186

FOR THE STATE OF WASHINGTON
ROBERT W. FERGUSON
Attorney General
KATHARINE G. SHIREY
Assistant Attorney General
Office of the Attorney General
P.O. Box 40117
Olympia, WA 98504-0117
(360) 586-6769

cc:

Susan Parker Bodine, Assistant Administrator, Office of Enforcement and Compliance
Assurance, EPA (via email)
Bill Wehrum, Assistant Administrator, Office of Air and Radiation, EPA (via email)

Encl.
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Figure A-2: Annual Per-Vehicle NOx Emissions (tons/year)
For Model Year 2017 Glider Vehicles and Other New Vehicles
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Figure A-3: Annual Per-Vehicle PM Emissions (tons/year)
For Model Year 2017 Glider Vehicles and Other New Vehicles
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Fleetwide Emission Projections
Based on public comments, EPA is estimating that approximately 10,000 gliders will be produced in
2016. Consistent with this, the modeling of gliders discussed here assumed annual glider sales of
10,000 for 2015 and later. As noted above, the modeling assumed that these gliders emit at the level
equivalent to the engines meeting the MY 1998-2001 standards without miscalibration.
Figure A- 1: Glider vehicle production projected for fleetwide analysis without
new provisions

Projected Glider Production
by Model Year w/o New Provisions
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We modeled impacts on NOx and PM inventories with and without restrictions for two calendar years:
2025 and 2040. The restrictions were modeled as limiting sales in 2018 and later to 1,000 new gliders
each year. This control case roughly approximates the restrictions being adopted for 2018 and later, and
is consistent with the proposed requirements. The total number of vehicles was held constant by
increasing the number of fully compliant vehicles (i.e., vehicles with engines meeting 2017 and later
standards for NOx and PM) by 9,000 for each model year after 2017. However, we recognize that the
actual number of gliders produced annually under the control case may vary by year and/or be higher or
lower than 1,000. The results are shown below. This control scenario does not reflect the restrictions
being adopted for 2017. See the model year analysis below for the impacts of model year 2017 glider
vehicles.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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MEMORANDUM

i;o1,v,...... , a ~

c::i~~ {),.--r'~

SUBJECT:

Policy Against "No

FROM:

Courtney M. Price
Assistant Administrator for Enforcement
and Compliance Monitoring

10:

Ass i stant Adcinistrators
Regional Administrators
General Counsel
Jnspector General

Assura,'\ce:

This memorandum reaffirms EPA policy against givinc
definitive assurances (written or oral) outside the context of
a formal enforcement ~roc~eding that EPA wi ll not proceed with
an enforcement response for a sp~cific individual violation of
a n environmental protection statute, regulation, or other
legal requirement.
•No action" promis~s may erode the credibility of EPA's

e~foreement program by creating real or pereeived inequities
i :~, the Agency's treat:nent of the regulatec community. '!'his
credibility is vital as a continuing incentive for regulatnd
parties to comply with environmental protection requirements.
In addit ion, any commitment not to enforce a leg2l
requirement against a particular regulated party may severely
hamper later enforcement efforts against that party, who may
clai~ good-faith reliance on that assurance, or against other
parties who claim to be similarly situated.

This pol i cy against defini ti ve no action promises to
pa~ties outside the Agency applies in all con~exts, including
a ssurances requested:
0

both prior to and after a violation has been comr.itted;

0

en the basis that a State or local governr:ier.t is
respcndi r.g t o the v iol2 tio~;
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2

•

on the basis that revisions to the underlying legal
requirement are being considered;

0

on the basis that the Agency has determined that the
party is not liable or has a valid defens~;

0

on the basis that the violation already has been
corrected (or that a party has promised that it will
correct the violation); or

0

on the basis that the violation is not of sufficient
priority to m~rit Agency action.

The Agency particularly must avoid no action promises
relating eithe~ to violations of judicial orders, for which a
cou~t has independent enforcement authority, or to potential
criminal violations, for which prosecutorial discretion rests
with the United States Attorney Gengral.
As a general rule, exceptions to this policy are warranted
only
0

where expressly provided by applicable statute or
regulation (e.g., certain upset or bypass situations)

0

in extremely unusual cases in which a no action
assurance is clearly neccessary to serve the public
interest (e.g., to allow action to avoid extreme risks
to public health or safety, or to obtain important
information for research purposes) and which no other
mechanism can address adequately.

Of course, any exceptions which EPA grants must be in an are~
in ~hich EPA has discretion not to act under applicable law.
This policy in no way is intended to constrain the way in
which EPA discusses and coordinates enforcement plans with
state er local enforcement authorities consistent with norm~l
working relationshios.
To the extent that~ statement of EPA's
enfor~ement intent is necessdry to help support or conclude an
effective state enforcement effort, EPA can employ langu~ge
such as the following:
"EPA encourages State action to resolve violations of
th~ _ _ _ _ _ _ _ Act and supportz the actions whict
(State)
is taking to address the violations at issue. To the QXt~nt
thAt the State ~cti~n does not satisfactorilv rccoluo the
viol~tions, EF~ ~~y 9ursue its
enfo~cement ~=:io~."

=w~
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3

I am requesting that any definitive written or oral no
action commitment receive the advance concurrence of my office.
This was a difficult decision to reach in light of the valid
concerns raised in comments on this policy statement: nevertheless, we concluded that Headquarters concurrence is important
bec~use the precedential implications of providing no action
commitments can extend beyond a single Region. we will attemp±
to consult with the relevant program office and respond to any
formal request for concurrence within 10 working days from the
date we receive the request. Naturally, emergency situations
can be handled orally on an expedited basis.
All instances in which an EPA official gives a no action
promise must be documented in the appropriate case file, The
documentation must include an explanation of the reasons
justifying the no action assurance.
Finally, this policy against no action assurances does not
preclude EPA from fully discussing internally the prosecutorial
merit of individual cases or from exercising the discretion it
has under applicable law to decide when and how to respond or
not respond to a given violation, based on the Agency's normal
enforcement priorities.
cc:

Associate Enforcement Counsels
OECM Office Directors
Program Compliance Office Directors
Regional Enforcement Contacts
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UNITED STATES ENVIRONMENT AL PROTECTION AGENCY

WASHINGTON,

D.C. 20460

MAR O3 1995
CFi=lCEOF

MEMORANDUM

ENFORCS:MENiANO
COMPLIANCE ASSURANCE

SUBJECT:

Processing Rew;-Wor Use of Enforcement Discretion

FROM:

Steven A. Hek'IQ
Assistant Administrator

TO:

Assistant Administrators
Regional A.'dministrators:
General counsel
Inspector General

In light of the reorganization and consolidation of the.
Agency's enforcement and compliance assurance resources
activities at Headcruarters, I believe that it is useful to
.recirculate the attached memorandwn regarding 11nci action"
assurances 1 as a reminder of both this policy and the procedure
for handling such requests.
The Agency has long adhered to a
policy against giving definitive assurances outside the. context
of a formal enforcement proceeding that the government will not
proceed with an enforcement response for a specific individual
violation of an environmental protection statue, regulation; or
legal requireme.nt. This policy, a necessary and critically
important element of the wise exercise of the Agency's
enforcement discretion, and which has been a consistent feature
of the enforcement progra;;i, was formalized in 1984 following
Agency-wide review and co=ent. Please note that OECA is
reviewing the applicability of this policy to the CERCLA
enforcement prograr:i, and will issue additional guidance '•on this
subject.
A "no action" assurance includes, but is not limited to:
specific or.general requests for the Agency to exercise its
enforcement discretion in a particular manner or in a given set
of circUlllstances (i.e., that it will or will not take an
enforcement actionr; the development of policies or.other
s·tatements purporting to bind the Agency and which relate to or
wculd affect the Agency's enforcement of the Federal
environmental laws and regulations; and other similar requests
1

Courtney M. Price, Assistant Administrator for• Enforcement
and Compliance Monitoring, Policy Against "Na Action" Assurances
(Nev. 16, 1984) (copy attached).

FEB 2 5 1998
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for forbearance or action involving enforcement-related
activities. The procedure established by this Policy_requires
that any such written or oral assurances have the advance written
concurrence of the Assistant Adl!linistrator for Enforcement and
Compliance Assurance ..
The 1984 reaffirmation of this policy articulated well the
dangers of providing "no action" assurances.
Such. assurances
erode the credibility of the enforcement program by creating real
or·perceived inequities in the Agency's treatment of the
regulated community. Given limited Agency· resources, this
credibility is a vital incentive for the regulated community to
· comply with existing requirements. In addition, a commitment not
to enforce a legal requirement may severely hamper later,
necessary enforcement efforts to protect public health and the
environment, regardless of whether the action is against the.
recipient of the assurances or against othe_rs who claim to be
similarly situated.
Moreover, these principles are their most compelling.in the
context of rulemakings:
good public policy counsels that blanket
statements of enforcement discretion are not always a
·
particularly appropriate alternative tO the public notice-andco=ent rulemaking process. Where the Agency determines that i t
is appropriate to alter or modify its approach in specific, welldefined circUillstances, in my view we .must consider carefully
whether the objective is best achieved through an open and public
process (especially where the.underlying requirement was
established by rule under the Adl!linistrative Procedures Act), or
through piece.meal expressions of our enforcement discretion.
We have recoanized two aeneral situations in which a no
action assurance may be appropriate: where it is expressly
provided for by an applicable statute, and in extremely unusual
circumstances where an assurance is clearly necessary to serve
the public interest and which no other mechanism can address
adequately.
In light of the profound policy implications of
granting· no action assurances, .the 1984 Policy requires. the
advance concurrence of the Assistant Adl!linistrator for this
,office.
over the years, this approach has resulted in the
reasonably consistent and appropriate exercise of EPA's
enforcement discretion, and in a manner which both preserves the
integrity of the Agency· and meets the legitimate. ne.eds served by
a mitigated enforcement response.
There mav be situations where the general prohibition on no
action assurances should not apply under CER_CLA (or the
Underground Storage Tanks or RCRA corrective action programs).
For example, at many Superfund sites there is no violation of
law. OECA is evaluating the applicability of no action
assurances under CERCLA and RCRA and will·issue additional
guidance on the s~bject.
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Lastly, an element, of the 1984 Policy which I want to
highlight is that it does not and should not preclude the Agency
from discussing fully and completely the merits of a particular
, action, policy, or other request to exercise the Agency's
enforcement discretion in ,a particular manner.
I welcome
free
and frank exchange of ideas on how best to respond to violations,
mindful of the Agency's overarching goals, statutory directives,
and enforcement arid compliance priorities.
I do, however, want
to ensure that all such reauests are handled in a ~onsistent and
coordinated manner.
-

a

Attaclunent
cc:

OECA,Office Directors
Regional Counsels
Regional Program Directors

·~-
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XV.
Eric Lipton, ‘Super Polluting’ Trucks Receive Loophole on Pruitt’s Last Day, N.Y.
Times (July 6, 2018)
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ʻSuper Pollutingʼ Trucks Receive
Loophole on Pruittʼs Last Day
By Eric Lipton
July 6, 2018

WASHINGTON — In the final hours of Scott Pruitt’s tenure as administrator, the Environmental
Protection Agency moved on Friday to effectively grant a loophole that will allow a major
increase in the manufacturing of a diesel freight truck that produces as much as 55 times the air
pollution as trucks that have modern emissions controls.
The move by the E.P.A. came after intense lobbying by a small set of manufacturers that sell
glider trucks, which use old engines built before new technologies significantly reduced emissions
of particulates and nitrogen oxide that are blamed for asthma, lung cancer and other ailments.
It was just as strongly opposed by an unusual alliance of public health groups like the American
Lung Association, environmental groups like the Environmental Defense Fund and major
industry players like United Parcel Service, the largest truck fleet owner, and Volvo Group, one of
the largest truck manufacturers.
The shift in agency policy came quietly late Friday, the last day of work for Mr. Pruitt, who
resigned after several ethics scandals. But agency officials confirmed to The New York Times
that, through the end of 2019, the E.P.A. will not enforce an annual cap of 300 gliders per
manufacturer that had been imposed in January.
The glider truck concept began so the engines of relatively new trucks that had been involved in
accidents could be transferred to new truck bodies. But as the emissions control requirements
went into effect in recent years, companies like Fitzgerald Glider Kits of Crossville, Tenn., began
to attract thousands of buyers from around the United States — including many small fleet
owners — that wanted to evade the new rules, getting trucks they argued were cheaper to run.
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Sales of glider trucks could return to 10,000 units annually, about 4 percent of new heavy-duty
truck sales. Kyle Dean Reinford for The New York Times

Fitzgerald made about 3,000 of these trucks in 2017, a production rate that it will now be allowed
to return to. An estimated 10,000 glider trucks were sold nationally in 2015 — about 4 percent of
new heavy-duty truck sales — and production could soon return to that level.
“The Agency is exercising its enforcement discretion in 2018 and 2019,” Molly Block, an agency
spokeswoman, said in a statement late Friday, meaning that it is notifying glider manufacturers
that even though the limit legally remains in place, the companies can effectively ignore it.
The agency, she said, is also considering formally delaying the 300-unit cap until December 2019
— by which point it hopes to have permanently repealed the cap.
The rollback was immediately condemned by environmental groups, which have appealed to the
White House to block the E.P.A. from creating the loophole. They noted that the effort to reduce
air pollution caused by diesel trucks had been embraced by Democratic and Republican
administrations for nearly two decades.
Vickie Patton, the general counsel at the Environmental Defense Fund, blamed both Mr. Pruitt
and Andrew Wheeler, the No. 2 official at the E.P.A. who will become its acting administrator.
“Pruitt and Wheeler are creating a loophole for super polluting freight trucks that will fill our
children’s lungs with toxic diesel pollution, ignoring public comments from moms and leading
businesses across the country,” she said.
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A label detailing
a truck’s emissions
exemption.
trucks produce as much as 55 times the air pollution as
trucks with modern emissions controls.
Kyle Dean Reinford for The New York Times

Ms. Block did not respond when asked what role, if any, Mr. Wheeler played in the decision.
One year’s worth of truck sales was estimated to release 13 times as much nitrogen oxide as all of
the Volkswagen diesel cars with fraudulent emissions controls, a scheme that resulted in a
criminal case against the company and more than $4 billion in fines.
Mr. Pruitt had championed the rollback, claiming that the E.P.A. did not have the legal authority
to force companies like Fitzgerald to significantly reduce production of glider trucks. But that
move came only after Fitzgerald donated tens of thousands of dollars to Representative Diane
Black, Republican of Tennessee, who is a candidate for governor there, and who asked Mr. Pruitt
to reverse the rule.
Mr. Pruitt announced his intention to eliminate the 300-unit limit last year, but it was slowed down
by the White House. Agency officials said the White House asked the E.P.A. to do a more
comprehensive study of the environmental and economic impacts of his proposal — an unusual
move during the Trump administration.
Executives at Fitzgerald did not respond Friday to a request for comment. But in an opinion piece
written in April, Tommy Fitzgerald Sr., its chief executive, praised Mr. Pruitt and blamed industry
competitors, like Volvo, that sell new trucks for the now-delayed regulatory effort.
(Emails released through a Freedom of Information request show that E.P.A. officials had been
working with an executive from Volvo Group North America to perform tests on glider trucks
that would be used to challenge the effort by Mr. Pruitt.)
“The new truck industry conspired with the Obama EPA to try to put us out of business,” Mr.
Fitzgerald wrote, adding, “Our goose was cooked until President Trump and Pruitt came to town.”
A version of this article appears in print on July 7, 2018, on Page A12 of the New York edition with the headline: On Last Day For Its Chief, E.P.A. Grants A
Loophole
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XVI.
Eric Lipton, How $225,000 Can Help Secure a Pollution Loophole at Trump’s
E.P.A., N.Y. Times (Feb. 15, 2018)
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TRUMP RULES

How $225,000 Can Help Secure a Pollution
Loophole at Trumpʼs E.P.A.
By Eric Lipton
Feb. 15, 2018

CROSSVILLE, Tenn. — The gravel parking lot at the Fitzgerald family’s truck dealership here in
central Tennessee was packed last week with shiny new Peterbilt and Freightliner trucks, as well
as a steady stream of buyers from across the country.
But there is something unusual about the big rigs sold by the Fitzgeralds: They are equipped with
rebuilt diesel engines that do not need to comply with rules on modern emissions controls. That
makes them cheaper to operate, but means that they spew 40 to 55 times the air pollution of other
new trucks, according to federal estimates, including toxins blamed for asthma, lung cancer and a
range of other ailments.
The special treatment for the Fitzgerald trucks is made possible by a loophole in federal law that
the Obama administration tried to close, and the Trump administration is now championing. The
trucks, originally intended as a way to reuse a relatively new engine and other parts after an
accident, became attractive for their ability to evade modern emissions standards and other
regulations.
The survival of this loophole is a story of money, politics and suspected academic misconduct,
according to interviews and government and private documents, and has been facilitated by Scott
Pruitt, the administrator of the Environmental Protection Agency, who has staked out positions in
environmental fights that benefit the Trump administration’s corporate backers.
Fitzgerald welcomed President Trump at one of its dealerships during the campaign, and it sells
baseball caps with the slogan “Make Trucks Great Again.”
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Scott Pruitt, the administrator of the Environmental Protection Agency.
Tom Brenner/The New York Times

The loophole has been condemned in recent weeks by an array of businesses and
environmentalists: major truck makers like Volvo and Navistar; fleet owners like the United
Parcel Service; lobbying powerhouses like the National Association of Manufacturers; health and
environmental groups like the American Lung Association and the Consumer Federation of
America; and some Fitzgerald competitors in Tennessee, Texas and Oklahoma, Mr. Pruitt’s home
state.
“This just does not make any sense to me,” said Christine Todd Whitman, who served as head of
the E.P.A. during the first George W. Bush administration. “Everybody breathes the same air,
Democrats or Republicans. It does not matter. This is about keeping people healthy.”
But the Fitzgerald family has had influential allies. In addition to Mr. Pruitt, they include
Representative Diane Black, a Republican who is a candidate for Tennessee governor, and
Tennessee Technological University, a state university that produced a study minimizing pollution
problems associated with the trucks.
Ms. Black introduced legislation in 2015 to protect the loophole when it was first in line to be
eliminated by a stricter diesel emissions rule under the Obama administration. That bill failed,
but after the election of Mr. Trump, she turned to Mr. Pruitt to carve out an exemption to the new
rule — scheduled to take effect last month — and presented him with the study from Tennessee
Tech.
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not#18-1190
only paid for
the study,
which has roiled
the07/17/2018
faculty at Tennessee
Tech
and is
the subject of an internal investigation, but it had also offered to build a new research center for
the university on land owned by the company. And in the six weeks before Mr. Pruitt announced
in November that he would grant the exemption, Fitzgerald business entities, executives and
family members contributed at least $225,000 to Ms. Black’s campaign for governor, campaign
disclosure records show.

Representative Diane Black, a Tennessee Republican who is running for governor, received at
least $225,000 in campaign contributions from Fitzgerald business entities, executives and family
members. Jim Lo Scalzo/European Pressphoto Agency

The multiple donors allowed the company to circumvent a Tennessee state law intended to limit
the size of campaign contributions by corporations and political action committees. The donations
— many of which came through a series of limited liability companies tied to the family —
represented 12 percent of the money Ms. Black had raised from outside sources through last
month, the records show.
Tommy Fitzgerald, an owner of Fitzgerald, said the actions by Ms. Black and Mr. Pruitt were
good public policy and not special favors to his company.
“I don’t know why anyone would want to kill all these jobs,” Mr. Fitzgerald said, referring to the
several hundred people he said he employs at his dealerships, many of them in rural areas. “It
does not make any sense.”
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Hartline,
a spokesman
Ms. Black,
said the congresswoman
had stood
up for
constituent and was not influenced by the campaign donations, which he said complied with state
law. “There are very few companies willing to try and keep manufacturing jobs in rural
Tennessee today, and Diane fights hard to support the few that do,” Mr. Hartline said.

An E.P.A. spokeswoman, Liz Bowman, said that Mr. Pruitt remained committed to protecting
clean air. But, she said, he agreed with a legal argument made by Ms. Black and Fitzgerald that
the agency did not have the authority to limit sales.

Matt Moorehead at a CB Trucking garage in Cookeville, Tenn.
Kyle Dean Reinford for The New York Times

“E.P.A. is acting on behalf of anyone who sees merit in upholding and perhaps even bolstering the
credibility of our laws and the role of Congress,” Ms. Bowman said.
She said that the money donated to Ms. Black had no impact on the decision by Mr. Pruitt.

New Trucks, Old Engines
The trucks sold by Fitzgerald are known as “gliders” because they are manufactured without
engines and are later retrofitted with the rebuilt ones. Gliders are popular among small trucking
companies and individual truck owners, who say they cannot afford to buy or operate vehicles
with new engines and modern emissions controls.
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are cheaper to
repair,
been
on the market since at least the 1970s. But after the federal government moved to force
improvements in truck emissions, with standards that were first enacted during the Clinton
administration and took full effect by 2010, gliders became a way for trucking companies to
legally skirt the rules.

Dealers like Fitzgerald buy truck bodies from Peterbilt, Freightliner and other manufacturers and
typically install 1990s-era engines, recovered from salvage yards, that its employees rebuild down
to their cores. The used engines and other remanufactured parts allow dealers to claim that the
new trucks predate emissions requirements, and therefore should be exempt.
Nationally, an estimated 10,000 glider trucks were sold in 2015 — or about 4 percent of all new
heavy-duty truck sales — the last full year for which data is available, up from fewer than 1,000 in
2010. Fitzgerald is the industry’s largest dealer in retrofitting the trucks by selling so-called glider
kit trucks, for about $130,000. Modern trucks, which also include collision avoidance equipment,
cost between $145,000 and $170,000, dealers said.
“I hate government mandates,” said Paul Bailey, a state senator and the operations manager at
CB Trucking in Cookeville, Tenn., which hauls everything from building supplies to mustard in its
fleet of 60 glider trucks, two-thirds of which were purchased from Fitzgerald.
The glider trucks take advantage of other regulatory loopholes. Since most of the engines were
manufactured before 1999, the trucks are exempt from a federal law that went into effect in
December intended to prevent accidents caused by fatigued drivers. The law requires
commercial truck drivers to use an electronic logging system to track how many hours they
spend behind the wheel, and to take mandatory breaks. The law covers truck engines
manufactured after 1999.
The glider trucks, in some cases, also are not subject to a 12 percent federal excise tax imposed on
truck sales, because they are not considered new trucks. Ms. Black intervened with the Internal
Revenue Service last year, along with three other members of Congress, to protect that tax break.
A Fitzgerald salesman boasted last week that all 150 trucks on the company’s Crossville lot had
been sold as trucking companies rushed to avoid the Obama-era emissions standards and the
electronic tracking rule.
“We cannot build them quick enough,” said the salesman, Cody Poston. A second Fitzgerald
salesman said the company had pending customer orders for 300 more and had about 2,000
glider trucks on the way to his sales lot.
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Representative Black visiting a Fitzgerald warehouse in 2015, the year she introduced legislation
to protect a loophole that benefits the dealer.

Matt Moorehead, who helps maintain trucks at the CB Trucking garage in Cookeville, said glider
trucks allow small companies and individual drivers to compete with big trucking companies.
He said the trucks are easier to repair and, by some accounts, burn less diesel fuel per mile. And
by avoiding the electronic tracking system, drivers can continue to use paper logs, which can be
more easily manipulated to allow flexibility in driving and rest times.
“When you got a load of eggs and milk to deliver, these rules can force you to stop driving when
you are just a few miles short of your destination,” he said of the electronic tracking.
After E.P.A. officials, during the Obama administration, saw a surge in the number of glider
trucks being sold, the agency moved to prohibit any company from manufacturing more than 300
of them per year, effectively killing the industry that had emerged to help sidestep the rules.
Fitzgerald, with Ms. Black’s help, submitted a petition in July asking Mr. Pruitt to suspend the cap
and declare that all gliders made by Fitzgerald and at least two other dealers — Iowa-based
Harrison Truck Centers and Indiana Phoenix of Avilla, Ind. — be exempted because the new
emissions requirements applied only to “new motor vehicle engines.”
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Terry Dotson, president of Worldwide Equipment Enterprises, a chain of dealerships that sells
trucks with modern emissions systems. Kyle Dean Reinford for The New York Times

To bolster their argument, Fitzgerald submitted the study conducted by Tennessee Tech in late
2016. The study, which Mr. Pruitt cited in the E.P.A.’s November announcement of the rollback,
concluded that emissions from the company’s trucks were as clean as those with modern
systems.
The push by Fitzgerald had started by May, according to a calendar of Mr. Pruitt’s visitors, when
Mr. Pruitt and his chief of staff met with executives from Fitzgerald and Donald Shandy, an
Oklahoma lawyer who knows Mr. Pruitt from his tenure as Oklahoma’s attorney general.
By September, to keep the momentum going, Fitzgerald had hired its first full-time federal
lobbyist — a former aide to Ms. Black.

ʻSuper-Polluting Trucksʼ
Terry Dotson, president of Worldwide Equipment Enterprises, a Kentucky-based chain of truck
dealerships that sells vehicles with modern emissions controls, said he remembered going into
repair garages years ago when it was hard to breathe because of soot.
Mr. Dotson says he voted for President Trump and is a strong backer of the coal industry, which
relies on his trucks for mining operations. But he does not agree with the administration’s carveout for glider trucks.
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A label on a Fitzgerald rig explains the provision granting the truck an exemption from modern
emissions controls. Kyle Dean Reinford for The New York Times

“I want Mr. Fitzgerald to make a fortune and be a happy man,” Mr. Dotson said outside one of his
Knoxville, Tenn., dealerships. “But everybody ought to play by the same set of rules.”
Truck manufacturers, as well as shipping companies like UPS, fear that a permanent loophole
would encourage other truck dealers to enter the glider business, further undermining efforts to
reduce health hazards associated with diesel exhaust and creating unfair competition for them.
The National Association of Clean Air Agencies, representing state regulators, and the attorneys
general from 12 states have joined in protesting the rollback.
Chet France, former director of assessment and standards at the E.P.A. Office of Transportation
and Air Quality, says there are enough truck engines in salvage yards to support the glider
market for decades.
“We are talking about super-polluting trucks that are going to put the health of thousands of
people at risk,” said Mr. France, who worked at the E.P.A. for 30 years under Democratic and
Republican administrations and is a consultant to the Environmental Defense Fund. “And for
what?”
The E.P.A. estimates that over the life of every 10,000 trucks without modern emissions systems,
up to 1,600 Americans would die prematurely, and thousands more would suffer a variety of
ailments including bronchitis and heart attacks, particularly in cities with air pollution associated

A289

https://www.nytimes.com/2018/02/15/us/politics/epa-pollution-loophole-glider-trucks.html?action=click&module=RelatedCoverage&pgtype=Article&re…

8/11

7/16/2018

How $225,000 Can Help Secure a Pollution Loophole at Trump’s E.P.A. - The New York Times

USCA Case #18-1190
Document
#1740848
with diesel-powered
trains, ships
and power
plants.

Filed: 07/17/2018

Page 295 of 321

An industrial park in Sparta, Tenn., where the Fitzgeralds intend to build a research center for
Tennessee Tech University. Kyle Dean Reinford for The New York Times

The health threats are caused by nitrogen oxide and tiny particles of dust and soot that create
haze in the air.
In November, just days after Mr. Pruitt said he would eliminate the glider cap, staff members at
the E.P.A. submitted an analysis to the agency’s rule-making docket that contradicted the
conclusions from Fitzgerald and Tennessee Tech that glider trucks created no more pollution than
trucks with updated emissions systems.
The analysis said E.P.A. tests found that the Fitzgerald trucks emitted nitrogen oxide levels
during highway operations that were 43 times as high as those from trucks with modern
emissions control systems. The air pollution from these glider trucks was so bad that one year’s
worth of truck sales was estimated to release 13 times as much nitrogen oxide as all of the
Volkswagen diesel cars with fraudulent emissions controls, a scheme that resulted in a criminal
case against the company and more than $4 billion in fines.
When testing the glider trucks in stop-and-go traffic, the E.P.A. report said, the testing equipment
shut down because of the extreme level of particulates.
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President Trump at a meeting at Fitzgerald Peterbilt in August 2016.

In recent weeks, other questions have been raised about the accuracy of the Tennessee Tech
study, the role engineering experts at the university played in it, and the relationship between
Fitzgerald and the university.
The signature of Tennessee Tech’s president, Philip B. Oldham, appeared on the study, which was
included in the petition Fitzgerald submitted in July to eliminate the cap. In April, Mr. Oldham
was photographed with Mr. Fitzgerald at the Bristol Motor Speedway in Tennessee, where
Fitzgerald sponsors the Fitzgerald Glider Kits 300, a Nascar Xfinity Series stock car race. Mr.
Oldham presided over an event at the university in August, where Fitzgerald announced it would
build a new academic research center for the university.
Some faculty members say the university appears to have been used by Fitzgerald as part of its
lobbying campaign.
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“Our reputation
recently been
damaged
because of aFiled:
study07/17/2018
funded by Fitzgerald
and used to influence federal policy,” said a faculty senate resolution passed late last month.
Christy Killman, president of the faculty senate, said the results of the study “raised a red flag.”

Mr. Oldham did not respond to a request for comment, but he sent a letter to Ms. Killman this
month confirming that a “misconduct in research” investigation had been started, at the faculty’s
request, adding that he wanted to ensure the university’s reputation as an “honest broker of
knowledge.”
The public comment period on Mr. Pruitt’s intention to repeal the annual cap on glider trucks has
passed. Ms. Bowman, the E.P.A. spokeswoman, says the agency is now reviewing the comments
before Mr. Pruitt announces a final decision.
“Continuing to improve air quality is a stated priority of Administrator Pruitt’s,” Ms. Bowman
said. “Any comments received that raise concerns with the ability to maintain that goal are
closely considered and analyzed.”
At Fitzgerald’s sales lot, employees said last week that there was no need to worry about
pollution from the trucks, adding that they had emissions test results to prove it.
“They are just as clean,” Mr. Poston said of the gliders, compared with modern trucks, “if not
cleaner.”
Hiroko Tabuchi contributed reporting from New York
A version of this article appears in print on Feb. 15, 2018, on Page A1 of the New York edition with the headline: Steering Big Rigs Around Emissions Standards
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XVII.
Comment of Robert Markley, General Manager, Scaffidi Trucks, on EPA Proposed
Gliders Rule (Jan. 5, 2018)
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Comment submitted by Robert Markley, General Manager,
Scaffidi Trucks

The is a Comment on the Environmental Protection Agency (EPA)
Proposed Rule: Repeal of Emission Requirements for Glider Vehicles,
Glider Engines, and Glider Kits
For related information, Open Docket Folder

Comment Period Closed
Jan 5 2018, at 11:59 PM ET

ID: EPA-HQ-OAR-2014-0827-4766
Tracking Number: 1k2-90qo-e67l

Comment

Document Information
Date Posted:
Jan 8, 2018

As it relates to the EPA to repeal or relax the volume cap in 2018 for
glider manufacturers:
As the general manager of Scaffidi Trucks in Stevens Point and
Tomahawk Wisconsin I feel it would be doing a disservice to our
employees along with so many that are affected by this potential relax
of a law that is already too relaxed.

RIN:
2060-AS16
Show More Details

Starting at the OEM level so much is invested and by law must be met
in order to sell Class 8 vehicles. The standards are high so that
everyone along with generations to come can have clean air in which to
live. All New units leaving manufacturing plants must meet specified
EPA levels of NOX emitted to the atmosphere. Then the glider kits
manufacturing has no emissions that are regulated.
The dealer next work has also invested heavily into training sales
representatives, parts and service personal. Training doesnt stop as
improvements are being made constantly along with new EPA laws
being implemented. Then dealers have tooling cost, computer software
cost, parts inventories that are constantly going up to make sure
availability backs the repair process.
Glider kits are making a strong foothold in the logging sector along with
other sectors. We at Scaffidi have been combating this issue for years
and with the law looking to relax the number of these units being sold is
going to grow exponentially. Not because the price is less, but do to not
having emission components and in some cases avoiding Federal
Taxes on new equipment.
It is thought these units are for the consumer that cannot afford a new
vehicle. This just isnt true. The purchasers of glider kits have new units
in their fleets or have been past new vehicle purchasers. We have
several names of customers that we have quoted new Mack units to or
didnt even accept a quote because they just wanted to purchase glider
kits. We also have some that have told us they purchased and didnt talk
to any dealers to get ideas for cost comparisons.
Below is a list of customers that we know have purchased glider kits in
https://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-4766
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Franks Logging, Peshtigo 1
Low Impact Logging, Butternut 1
Stacy Suzin Trucking, Winter 2
Select Logging, Hayward 1
Connors Forest Products, Laona 1
Mojo Trucking, Laona 1
ZK Trucking, Wabeno 1
T.J. Peche Trucking, Medford 1
Kyle Thums, Medford 1
Thurs Trucking, Athens 1
Central Wi Lumber, Marathon 1
Kramer Trucking, Medford -1
Schreiner Trucking, Athens 1
Niemi Trucking, Hurley 1
Marshall Giese Trucking, Crivitz 1
I have already sent letters to Wisconsin Congressman Kind in regards
to the repeal act as this is repeal is detrimental to the Dealer network as
a whole.
Thank you in advance for reconsidering the repel or relax the volume
cap of glider kit manufacturing.
Robert Markley - General Manager
Scaffidi Trucks
201 Green Ave. N. Stevens Point, WI 54481
Phone: 715-344-4100 Cell 715-347-0502
Email: rmarkley@scaffidi.com

https://www.regulations.gov/document?D=EPA-HQ-OAR-2014-0827-4766
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XVIII.
Comment of Jerry Gray, Manager, Gray Logging LLC, on EPA Proposed Gliders
Rule (Dec. 5, 2017)
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Gray Logging LLC
665 SW Harvey Greene Dr.
Madison, FL 32340
Phone 850-973-3863 Fax 850-973-3924

Docket Number:

EPA-HQ-OAR-201 4-0827

To whom it may concern,
The repeal of the Phase 2 Rule concerning Glider Kits would be a great
benefit to the trucking industry. Our company is a consumer of the
glider kits and have had wonderful results with our purchase. The
gliders were significantly less than the purchase price of a new vehicle.
Our gliders get the best fuel mileage of all the trucks in our fleet and
have had the fewest breakdowns which has led to less down time and
maintenance cost. We are able to build the type of truck that gives our
company the best performance options in our industry. If the glider
industry is subjected to the same regulations as the new vehicle industry
our company would not be able to stay in business due to the added
maintenance costs and the higher purchase price of a new truck with the
emissions standards and DEF systems. Thank you for your time and
consideration in this matter.
Sincerely,
Jerry Gray
Manager, Gray Logging LLC
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XIX.
EPA, Memorandum of George Mitchell re: EPA Teleconference with Tennessee
Tech University Regarding Glider Test Report, Docket ID EPA-HQ-OAR-20140827-2416 (Nov. 13, 2017)
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL VEHICLE AND FUEL EMISSIONS LABORATORY
2000 TRAVERWOOD DRIVE
ANN ARBOR, MI 48105-2498

OFFICE OF
AIR AND RADIATION

November 13, 2017
MEMORANDUM

SUBJECT: EPA Teleconference with Tennessee Tech University Regarding Glider Test Report
Summarized in June 2017 Letter; Tennessee Tech University – Summary of Heavy Duty Truck
Study and Evaluation of the Phase II Heavy Duty Truck Rule
FROM: George Mitchell, Mechanical Engineer, Assessment and Standards Division Office of
Transportation and Air Quality
TO: Greenhouse Gas Emissions Standards and Fuel Efficiency Standards for Medium- and
Heavy-Duty Engines and Vehicles - Phase 2 - Docket EPA-HQ-OAR-2014-0827
This memo documents a telephone meeting held on November 7, 2017 between representatives
of Tennessee Tech University and EPA to discuss testing methodology, facilities and equipment
used to generate data summarized and attached to a July 2017 letter to EPA Administrator, Scott
Pruitt, Re: Petition for Reconsideration of Application of the Final Rule Entitled “Greenhouse
Gas Emissions and Fuel Efficiency Standards for Medium- and Heavy-Duty Engines and
Vehicles – Phase 2 Final Rule” to Gliders.
The meeting attendees from Tennessee Tech University included:
Thomas Brewer
Mark Davis
Justin Swafford
The meeting attendees from EPA included:
Bill Charmley
Angela Cullen
George Mitchell
Chuck Moulis
James Sanchez
Prior to the phone conversation EPA provided Tennessee Tech a list of questions regarding
topics of interest. After introductions Bill Charmley outlined EPA’s interest in TTU’s testing and
results and Thomas Brewer explained TTU’s involvement with Fitzgerald Glider Kits. TTU
testing of glider vehicles evolved from a Fitzgerald request to review the Heavy Duty Truck
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Study and Evaluation of the Phase II Heavy Duty Truck Rule impact on the glider kit industry.
Discussion then moved to EPA’s areas of interest. Those questions and corresponding answers
are below.

Test Laboratory & Test Equipment
1. The June 2017 letter discussed both a facility operated by Tennessee Tech, and also
facilities operated by Oak Ridge National Laboratory (ORNL). What facility(s)
were used for the emissions testing program?
TTU indicated that they had in place a MOU with ORNL and conducted regularly discussions
regarding possible collaborations. TTU indicated that the facility used for the heavy-duty vehicle
testing and emissions data collection was located in the town of Rickman (Rickman Facility) and
owned by the Fitzgerald automotive companies. While the test facility was owned by Fitzgerald,
TTU staff and students performed all emissions testing and data analysis presented in the June
2017 letter.
2. Please describe the engine or vehicle dynamometer type used.
TTU indicated that the chassis dynamometer at the Rickman Facility was an eddy current
absorber type manufactured by Power Test Inc., model EC-Series. TTU provided EPA with a
link to the product brochure for the EC-Series: https://powertestdyno.com/wpcontent/uploads/sites/2/2016/03/EC-Series-Chassis-Dynamometers.pdf. A copy is attached to
this memo.
3. What approach was used for collecting gaseous emissions?
x Raw, dilute? Constant Volume Sampling system, other?
TTU indicated that raw gas sampling was used with the sample probe inserted directly into the
vehicles exhaust stack. To calculate mass emission rates, exhaust flow rate was determined
using engine speed, displacement, and intake manifold pressure and temperature.
4. What emissions analyzer equipment was used for CO2, CO, NOx, THC, other
gaseous measurements?
TTU stated that they used an Enerac M500 combustion analyzer. Information on the Enerac
M500 is available at:
http://www.enerac.com/?gclid=CjwKCAiA0IXQBRA2EiwAMODil3yWqJPIH_iPqWvItRX4X
CTFW5AH7NMLbixJE36OP1-1Ycnz9uwx8BoCDMMQAvD_BwE
In addition, information regarding the specifications for the Enerac M500 is attached to this
memo.
5. What emissions equipment was used to sample particulate matter
x Mass based filter? What size and type of filters were used?
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PM filter weighting room specifications and mass scale equipment?

TTU stated that no particulate matter samples were collected during testing. The sample probe
filter used with the Enerac M500 was visibly inspected for particulate matter. Particulate
quantification was subjective in that it was visual only. TTU stated that they performed a smoke
test but did not elaborate.
Test Procedures & Test Cycles

6. What laboratory procedures were used for this test program? For example, test
procedures specified by the Society of Automotive Engineers, the International
Standards Organization, US EPA engine-vehicle emissions test procedures, internal
Tennessee Tech test procedures?
TTU used an in-house drive cycle and test procedure. That procedure was provided to EPA, and
is summarized below. A copy of the TTU test procedure is attached to this memo.
x
x
x
x
x
x

5 min. vehicle warmup – procedure not specified
Combustion analyzer installed to collect data regarding CO, NO, NO2, O2, and CO2 @
0.1 Hz
Test Cycle: 50 seconds 100% load, 50 seconds 75% load, 50 seconds 50% load, 50
seconds 25% load, 50 seconds idle. Data collected during each load point and idle.
Data collected: Power, Engine Speed, Road Speed, Turbo Temp, Boost Pressure, Torque
RPM, boost pressure, and intake temperature is used to estimate exhaust mass flow rate
Emissions per hour is divided by dynamometer-read Wheel Horse Power and assuming
100% drivetrain efficiency for estimating engine power.

7. What vehicle or engine test cycles (duty cycles) were used for the test program?
x Were both engine/vehicle cold-starts and hot-start tests performed?
All testing was performed warm. TTU stated that individual vehicle tests were not repeated. See
above for the actual test cycle as described.
8. How were vehicle road-load coefficients determined for vehicle testing, and what
were the values used?
Conventional road-load coefficients were not used. Rear wheel horsepower was used to estimate
load, 100% power was estimated to be near 1600 rpm, vehicle speed was held constant at test
load points.
Test Articles (the vehicles)
9. Is information available for each of the test articles regarding engine and vehicle
mileage and age?
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This question was not directly addressed during the conference call. However, TTU stated that 5
Freightliner vehicles were new. EPA requested this information via email as a follow-up to the
conference call.
10. Are the NOx emission levels associated with each test article reported in the June
2017 letter available?
This question was not asked during the call, but was requested by EPA in an email as a followup to the conference call.
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Attachments

x Attachment A: June 15, 2017 Tennessee Tech letter summarizing heavy-duty vehicle
emissions test results

x Attachment B: Tennessee Tech Center for Intelligent Mobility – “Test Procedure /
Protocols for Heavy Duty Class 8 – Emissions Testing”
x Attachment C: Brochure from Power Test Incorporated with specifications of the ECSeries Chassis Dynamometer
x Attachment D: Brochure from Enerac with specifications for the Micro-Emissions
Analyzer Model 500
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Office of the President
TENNESSEE TECH

June 15, 2017

The Honorable Diane Black
1131 Longworth HOB
Washington, DC 205 15
Reference: Tennessee Tech University- Summary of Heavy Duty Truck Study and Evaluation of the
Phase II Heavy Duty Truck Rule
Congressman Black:
From September 2016 - November 2016, the Tennessee Technological University Department of Civil
and Environmental Engineering ("Tennessee Tech") conducted the first phase of its research on the
environmental and economic impact of the Greenhouse Gas Emissions and Fuel Efficiency Standards
for Medium- and Heavy-Duty Engines and Vehicles - Phase 2 rule ("Phase 2 Rule") published
October 25, 2016. The key areas of research were to (1) Compare Glider Kit compliance with the
Phase 2 Rule; (2) Perform high level environmental footprint and economic study of OEM
manufacturing vs. assembly ofremanufactured components (Glider Kits); and (3) Evaluate industry
optimization plans to address future environmental regulations including but not limited to production
vehicles, component assembly, and facility compliance.
To carry out the environmental footprint component of the research, Tennessee Tech tested thirteen
heavy-duty trucks on a common chassis dynamometer at a common site; eight trucks were
remanufactured engines and five were OEM "certified" engines, all with low mileage (NOTE: These
Base Line Setting Phase I results were completed by testing only one Glider Kit manufacturer's
product and one OEM's product). Each vehicle was evaluated for fuel efficiency, carbon monoxide
(CO), particulate matter (PM) emissions and nitrogen oxide (NOx). The results of the emissions test
were compared with the 2010 EPA emissions standards for HDVs. Our research showed that
optimized and remanufactured 2002-2007 engines and OEM "certified" engines performed equally as
well and in some instances out-performed the OEM engines. (see also Appendix A for more detai led
test results).

Summary Chart of Phase 1 Test Results
Emission
Standard

Result

co

All vehicles met the standard

PM

All vehicles met the standard

NOx

None of the vehicles met the standard
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Congressman Black
June 15, 2017

While none of the vehicles met the NOx standard, a glider remanufactured engine achieved the best
result of any engine tested (see Appendix A). Further, our research showed that remanufactured and
OEM engines experience parallel decline in emissions efficiency with increased mileage. Contrary to
the assertion in the Phase 2 Rule, it is our estimate that the glider kit HDVs would emit less than 12%
of the total NOx and PM emissions, not 50%, for all Class 8 HOV s. Should the Phase 2 glider cap be
fully implemented on January 1, 2018, there is little doubt that consumers utilizing glider vehicles, due
to economic considerations, will delay purchasing new equipment and consequently, slow the
reduction of engine emissions nationwide. In this regard, the Phase 2 rule is counter-productive to its
stated intent.
In addition to equal or lower emissions, glider kits have a smaller carbon footprint than OEM vehicles
due to fuel efficiency and recycling of materials. Comparisons between 2016 glider kit vehicles and
new EPA compliant vehicles for fuel efficiency reflect that glider kits are 20% more efficient on fuel
consumption. Glider vehicles also reuse engines and other components in the remanufacturing
process, resulting in the reuse of approximately 4,000 pounds of cast steel. The engine assembly alone
accounts for approximately 3,000 pounds of recycled cast steel. Thus, the well-documented
environmental impact of casting steel, including the significant NOx emissions, is avoided by reusing
cast steel components in glider vehicles. Consequently, given the superior fuel efficiency and the
reuse of cast steel, glider vehicles have a lower carbon footprint than OEMs. None of these facts were
considered in the development of the Phase 2 rule.
From an economic standpoint, Tennessee Tech examined the impact of the Phase 2 Rule sales cap of
300 units for glider kits would have on the State of Tennessee. The 300 unit sales cap represents 9%
of Fitzgerald's current sales. It is estimated that a 91 % reduction in output by Fitzgerald would result
in a direct loss of approximately 94 7 jobs and a loss of approximately $512 million of economic output
in the State of Tennessee alone. This impact takes into account the direct and indirect economic
impact, including expenditures on labor, operations and maintenance as well as changes in the supply
chain throughout the state. Additionally, on a broader scale, the economic impact of the Phase 2 Rule
could easily exceed $1 billion nationwide due to thousands of permanent job losses and supply chain
interruption and reduction. The Phase 2 Rule failed to sufficiently evaluate and consider these
impacts.
Finally, this phase of the research shows that trucking companies that utilize glider kit HDVs in their
fleets are vigilant in maintenance and elect to optimize their fleets to maximum efficiency throughout
the life span of the vehicle. Further, glider kit assemblers facilitate research and development for
OEM's by conducting innovative research for fuel additives, emission devices, tire and wheel
combinations in small production runs and are currently testing components, light weight drive
systems, alternative fuel mixtures, autonomous drive systems, light weight body materials, and
intelligent transportation systems. As a general statement, our observation is glider assemblers are in
tune with industry needs and cutting edge innovation.

2
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Congressman Black
June 15, 2017

Tennessee Tech will continue to evaluate HDV engines during Phase II of the research in 2017. Such
effort will be conducted in conjunction with the Oak Ridge National Lab - Fuel Engines & Emissions
Research Center. The goals of the next phase include development of engineering and manufacturing
solutions that exceed EPA emission standards, a focused research, development, and testing plan for
NOx emissions, and to continue testing to demonstrate continuous improvement of emissions from
remanufactured heavy-duty engines.

f~~
Philip B. Oldham
President

w

Thomas Brewer
Associate Vice President
Center for Intelligent Mobility

3
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APPENDIX A: Testing Results from Tennessee Tech Phase 1 Heavy Duty
Vehicle Study
CO (g/HP * hr)

PM

Engine

Type

Detroit Diesel
DD15
Caterpillar
CT13
Detroit Diesel
Series 60
Detroit Diesel
Series 60
Detroit Diesel
Series 60
Detroit Diesel
Series 60
Detroit Diesel
Series 60
Detroit Diesel
Series 60
Detroit Diesel
DD15
Detroit Diesel
DD15
Detroit Diesel
DD15
Detroit Diesel
DD15
Detroit Diesel
DD15

ReMan

0.290

BTD

ReMan

0.212

BTD

ReMan

1.553

BTD

ReMan

1.959

BTD

ReMan

0.015

BTD

ReMan

0.317

BTD

ReMan

0.483

BTD

ReMan

0.467

BTD

OEM

0.491

BTD

OEM

1.169

BTD

OEM

0.556

BTD

OEM

0.098

BTD

OEM

1.558

BTD

(2010 standard= 15.5)

·-··-

·-

··~··

...•

*BTD=below threshold detection point
** NOx (g/HP * HP) (2010 standard= 0.2); All tested engines were higher than the standard and ranged from a low of0.44
to a high of 6.45. The lowest tested NOx was a Fitzgerald Reman Detroit Diesel DD 15 using proprietary Fitzgerald
engine design and set up. That same engine also tested at the 0.290 Co rate.

4
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Test Procedure / Protocols for Heavy Duty Class 8 – Emissions Testing

Test Procedure is as follows:
¾ Vehicle placed on a Powertest EC Series Chassis Dynamometer and connected to the Data
Computer through the On Board Diagnostics port
¾ Vehicles allowed to warm up - 5 minutes
¾ ENERAC M-500 Combustion Efficiency Analyzer (with a CO, NO, NO2, O2, and CO2 sensor
and Precooler) is placed in the Vehicle Exhaust Output Stack
¾ Exhaust Analyzer set to record data every 10 seconds
¾ Powertest Chassis Dynamometer set to record (Power, Engine Speed, Road Speed, Turbo Temp,
Boost Pressure, Torque, Time / Every Second )
¾
x
x
x
x
x

Truck / Engine operated on the following Test Cycles
50 seconds 100% load
50 seconds 75% load
50 seconds 50% load
50 seconds 25% load
50 seconds idle

¾ Vehicle allowed to cool down and data processed

Data is processed as follows:
¾ Data from Exhaust Analyzer and Dynamometer is aligned by time
¾ RPM, boost pressure, and intake temperature is used to estimate exhaust mass flow rate
¾ This flow rate is applied to the PPM output of exhaust emissions
¾ The total emissions per hour is divided by dynamometer-read Wheel Horse Power (assuming
100% drivetrain efficiency, which is a worst case scenario)

July 2016
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Product Brochure
Chassis Dynamometers

EC-Series Chassis Dynamometers
www.pwrtst.com
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We Make It Better
Rugged Construction. Accurate, Repeatable Results. Builds New Business.
• Identify new driveline problems leading to additional shop work
9HULI\VKRSUHSDLUVDUHGRQHULJKWWKH´UVWWLPHWRPLQLPL]HªFRPHEDFNV«
• Simulate real-world load conditions and varying terrain
• Troubleshoot inside cab with DDDL, Cat ET, Cummins INSITE™ and other systems
• Eliminate liability and time of road testing
• Document test results and generate performance graphs
• Conduct controlled break-ins after engine rebuild
'HWHUPLQHWUDGHLQYDOXHDQGXSVHOOH[WHQGHGZDUUDQWLHVZLWKFRQ´GHQFH
5HWUR´WVHFRQRPLFDOO\LQWRPRVWH[LVWLQJG\QRSLWV
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EC-Series Dyna
Dynamometers
The Power Test EC-series of chass
chassis dynamometers is built tough
to give you years of dependable results
re
and increased business.
Featuring air-cooled eddy current load absorbers, the EC-series
is designed to provide a heavy duty,
dut cost effective dynamometer
solution without reliance on water or a cooling system.
absorbers, the EC-Series features a
In addition to air-cooled load abso
precision ground,
ground heavy duty steel frame, dynamically balanced rollers
with proprietary siped traction grooves and Power Test’s PowerNet
&'FRPSXWHUL]HGGDWDDFTXLVLWLRQDQGFRQWUROV\VWHP7KH(&6HULHV
chassis dynamometers are available with the absorbers on all four
FRUQHUVRULQIRXUOHIWRUIRXUULJKWFRQ´JXUDWLRQV

CF22EC-4B

7KH(&6HULHVKDVEHHQGHVLJQHGWR´WLQWRPRVWH[LVWLQJFKDVVLVSLWV
ZLWKPLQLPDORUQRPRGL´FDWLRQVQHFHVVDU\7KHQHHGIRUFRROLQJ
towers, pumps and water treatment is eliminated by using eddy
current load absorbers.
CF22EC-4RB
B
CF22EC-4LB (not shown)

G

C

H

F

E

B

$

Features That Matter
tter

CF22EC-4B

It’s what’s under the cover that counts.
D
$

20” Concentric
Welded Rolls

D

Steel Flex Disc
Couplings

E

No backlash, no
maintenance with easy
serviceability.

C

Roll Brakes
Pneumatic disc brakes
ZKLFKUHTXLUHOHVV
maintenance.

G

F

Four bolt
Roller bearings

Taper Lock Hub
$OORZVHDV\UROOVKDIW
disassembly and
inexpensive replacement.

Rigid, welded, corrosion
resistant frame that
is stress-relieved and
precision ground - no
µRRUVKLPVQHHGHG

Thick walled rolls that
are precision machined,
stronger and dynamically
balanced.

B

Unitized Box
Tube Frame

H

Electric Eddy
Current Absorber

Rigid and long lasting.

Eliminates the installation
cost, repairs and maintenance
of a water system. Only
UHTXLUHVD9$&
$PSHOHFWULFDOFLUFXLW

Belt Driven Design

Lubrication

Higher HP capacity,
no gearbox, less
maintenance and long
belt life.

Easy access single point
lubrication manifold. (not
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PowerNet CD - The Future of In-Frame Testing
7KH3RZHU1HW&'GDWDDFTXLVLWLRQDQGFRQWURO
system is designed to take chassis dynamometer
WHVWLQJWRWKHQH[WOHYHO3RZHU1HW&'XWLOL]HVD
networked computer system to provide automated,
repeatable vehicle tests - all controlled from a rugged
wireless hand held device operated from the driver’s
VHDW:LWKWKH3RZHU1HW&'GDWDDFTXLVLWLRQDQG
control system, vehicle and work order information
can be entered, then the desired tests can be recalled
DQGUXQ)RUGLDJQRVWLFSXUSRVHVHQJLQHVSHFL´F
software service tools may also be connected to
perform cylinder cutouts, reset cruise limits and
perform other engine tests.
Standard ECM Interface
When connected to the system, electronically
controlled engines can transmit valuable engine data,
which is automatically merged with dynamometer
information to be viewed, stored, reported and
JUDSKHG$OORIWKLVLQIRUPDWLRQFDQEHVHHQRQWKH
wireless hand held controller.
The Wireless Hand Held Controller
Power Test’s wireless hand held controller provides
the ultimate in behind the wheel instrumentation and
control. The touch screen interface device is all that

is needed to perform
erform the tests. From behind the wheel,
the operator selects
elects a test pattern to be run, engages the
throttle, and literally watches the vehicle automatically run
through the steps of a repeatable test.
Detailed Information Reporting with PowerNet CD
PowerNet CD provides colorful screen captures, easyto-read performance reports, and graphical charts. Now
results obtained during a vehicle test, combined with
YHKLFOHVSHFL´FLQIRUPDWLRQFDQEHFRQ´GHQWO\SUHVHQWHG
DVD´QDOFRQ´UPDWLRQRITXDOLW\DVVXUDQFHDOOZLWKMXVWD
few clicks of the mouse.

Flexible Testing Modes
Setpoint Operation
• DOORZVWKHRSHUDWRUWRHQWHUDVSHFL´FYDOXHIRU
speed or horsepower on the hand held controller.
• Dyno load is automatically adjusted and
maintained until the next value is entered.
• Increase or decrease these values incrementally
or by entering the next numeric value.
Pattern Run Mode
• $OORZVWKHRSHUDWRUWRUXQDGHVLUHGWHVWF\FOH
created with PowerNet and begins by a touch of
a button on the hand held controller.
• Created on the Commander PC by selecting
setpoints, the mode of operation, and entering
the length of time each point is run, a pattern is
constructed and it can easily be recalled and run
from the hand held controller.
Manual Operation
• $OORZVWKHRSHUDWRUWRKDYHFRPSOHWHFRQWURO
over the chassis dynamometer’s applied load.
• The operator decides how much horsepower or
speed should be reached by the engine and the
duration of each test.
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&KDVVLV'\QDPRPHWHU6SHFL´FDWLRQV
Horsepower**




CF22EC-4
 +3
 +3
 +3

Absorber

 $LUFRROHGHGG\FXUUHQWORDGDEVRUEHUV

Controls

 3RZHU1HW&'GDWDDFTXLVLWLRQDQGFRQWUROV\VWHP
• Ethernet-based communications between included
• Windows®-based PC and dynamometer controller
• Wireless hand held controller

Roll Specs




 GLDPHWHUSUHFLVLRQEDODQFHGUROOV
• Proprietary siped traction grooves
 UROOVSDFLQJ
 LQQHUWUDFNZLGWK
 RXWHUWUDFNZLGWK

Wheelbase

 DFFRPPRGDWLRQ

Maximum Speed


 PSK NSK FRQWLQXRXV
 PSK NSK LQWHUPLWWHQW

Axle Weight

 OEV NJ PD[LPXPSHUD[OH

Frame


• Precision ground, heavy duty structural steel
 $ERYHJURXQGLQVWDOODWLRQNLWDYDLODEOH

Power


 9$&VLQJOHSKDVH+]$PSV FRQWUROOHU
 9$&VLQJOHSKDVH+]$PSV &)(&
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PSK
PSK
PSK

$OOVSHFL´FDWLRQVVXEMHFWWRFKDQJH

Accessory Options
3RZHU7HVWPDQXIDFWXUHVDFRPSOHWHOLQHRIFKDVVLVG\QDPRPHWHUDFFHVVRULHVWR´W\RXUVSHFL´FWHVWLQJQHHGV
Some of those accessories include exhaust hood, above grade installation kit, pressure and temperature sensor
kits, fuel measurement system and smoke opacity meter.

Designed To Meet
Your Needs
Power Test has the knowledge and experience
to design and manufacture custom chassis
G\QDPRPHWHUVWRPHHW\RXUVSHFL´FQHHGV0DQ\
RSWLRQVDUHDYDLODEOHLQFOXGLQJUROOVL]HQXPEHURI
axles, weight capacity, power absorption, and the
PowerNet CD control system.
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We Make It Better
Who We Are

How We Work

Power Test, Inc. is an industry leader in the design,
manufacture and sale of dynamometers, heavy
HTXLSPHQWWHVWLQJV\VWHPVDQGUHODWHGGDWD
DFTXLVLWLRQDQGFRQWUROV\VWHPV)RUQHDUO\\HDUV
3RZHU7HVWKDVSURYLGHGVSHFLDOL]HGWHVWHTXLSPHQW
to manufacturers, rebuild facilities and distributors
in the mining, oil & gas, power generation, marine,
trucking, construction, rail, and military markets in over
FRXQWULHVRQVL[FRQWLQHQWV2XUKHDGTXDUWHUVDQG
manufacturing operations are located in Sussex, WI
with sales representatives worldwide.

The Power Test team of innovative engineers,
designers, software developers and sales consultants
ZLOO62/9(<285&+$//(1*(6ZLWKORJLFDO
solutions. Our skilled machinists, fabricators, electronic
technicians and assemblers build products to meet
\RXUXQLTXHQHHGV2XUWHFKQLFDOVHUYLFHH[SHUWV
are dedicated to working with you, anywhere
and anytime. They travel the globe to ensure your
HTXLSPHQWLVUXQQLQJULJKWDQG\RXUVWDIILVWUDLQHG
to operate it. Our exceptional product life and
manufacturing expertise made us an industry-leading
G\QDPRPHWHUPDQXIDFWXUHUDVHYLGHQFHGE\RXU´UVW
machine sold, which is still in active use today!

Commitment to Exceeding Customer Expectations
Power Test is committed to customer satisfaction which extends to every area of our business. We consistently focus
RQUHGXFLQJ\RXUPDLQWHQDQFHFRVWVDQGSUHYHQWLQJHTXLSPHQWGRZQWLPH<RXFDQUHO\RQ3RZHU7HVWV7HFKQLFDO
Service team to provide training and support when you need it.

A 13 Month Return on Your Investment?? (an example)
Estimated Investment
Purchase of dyno, PowerNet CD controller and exhaust hood
Pit construction, installation and expenses




Total Investment

$180,000

Estimated Monthly Operating Revenue and Expenses
'\QRUXQVSHUPRQWK DVVXPHVWUXFNVGD\ 
'\QRODERUFRVWDWKRXUVSHUUXQ

'\QRHOHFWULFLW\FRVWSHUPRQWK HVWLPDWHG 





#DYHUDJHUHYHQXH
ODERUKRXUVPRQWK#KU
N:K#N:K 


,QFUHPHQWDOVKRSUHSDLUVLGHQWL´HGE\G\QR
,QFUHPHQWDOVKRSFRVWIRUSDUWVDQGODERU




QHZUHSDLUV#HDFK
UHSDLUV#FRVWHDFK

7RWDOLQFUHPHQWDOPRQWKO\SUR´WIURPG\QR
7RWDOLQFUHPHQWDO\HDUO\SUR´WIURPG\QR









$13,775
$165,300

Break-Even time = 13 months* LQYHVWPHQW÷SUR´WPRQWK
This is one example. Talk to your Power Test sales representative to determine the Break-Even for your location.
'RHVQRWLQFOXGHWKHDGGLWLRQDOEHQH´WRIWKH)HGHUDO7D[6HFWLRQDFFHOHUDWHGGHSUHFLDWLRQGHGXFWLRQ

Power Test Incorporated
N60 W22700 Silver Spring Drive • Sussex, WI 53089 USA
262-252-4301 • www.pwrtst.com • info@pwrtst.com
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Hangfjeld Combustion Efficiency Emissions Analyzer

02

co
NO
N02
NOx
S02
DRAFT
MADE IN THE

~~A

ANEW GENERATION
IN HANDHElD COMBUSTION AND EMISSIONS MONITORING
The ENERAC500 is everything you ever wanted in alow-cost, easy-to-use emissions monitoring system.
RUGGED
• Heavy Duty All111inum Case
• Simple Modula! Design
• ZYear WiVTanty
• Download Latest Firmware
Upgrades from our Website

COMPREHENSIVE
• Basic OrEffidency Analyier
• CO, Combustibles &Draft options
• NO, N01&501Options
• Expandable Emissions Package
• Tllerm~lectrlc Condense.r
• lklilt·inPrinter
• Interface Computer Software

A315

AFFORDABLE
•
•
•
•

Buy Only What You Need and Add Larer
Reduce Testing Costs
Reduce Energy Costs
Receive aGeneious Trade-In Allowance
on your okl ana1vze1.
• No-<hal!le Loaners Available
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(1(5$&LQYHQWHGWKHÀUVWHOHFWURQLFSRUWDEOHPXOWLSDUDPHWHUFRP
EXVWLRQDQDO\]HULQ LQWKH86$ (1(5$&VWLOOVHUYLFHVWKLV
DQDO\]HUWRGD\DVZHOODVDOORWKHUV(1(5$&KDVPDQXIDFWXUHG7KH
(1(5$&0RGHOLVDORZFRVWHDV\WRXVH QRWHFKQLFDOH[SHU
WLVHQHHGHGHWF SRUWDEOHFRPEXVWLRQHIÀFLHQF\HPLVVLRQVDQDO\]HU
7KH(1(5$&LVSHUIHFWIRUERWKGHWHUPLQLQJWKHHIÀFLHQF\RI
DFRPEXVWLRQVRXUFHDVZHOODVFROOHFWLQJDGYDQFHGHPLVVLRQVGDWD
IRULQWHUQDOXVHRUIRUORFDOVWDWHDQGIHGHUDOHPLVVLRQVUHSRUWLQJ
UHTXLUHPHQWV DFRPSOLDQFHOHYHOSRUWDEOHFRPEXVWLRQDQDO\]HU 
7KH(1(5$&LVSHUIHFWIRUWHVWLQJYDULRXVFRPEXVWLRQ
VRXUFHVVXFKDVERLOHUVEXUQHUVHQJLQHVWXUELQHVJHQHUDWRUV
NLOQVGU\HUVKHDWHUVDQGRYHQVMXVWWRQDPHDIHZ(TXDOO\ZLWK
DVLPSOHFRPEXVWLRQHIÀFLHQF\WHVWRUDPRUHDGYDQFHGFRPEXV
WLRQHPLVVLRQVWHVWWKH(1(5$&LVGHVLJQHGWRSURYLGH
\HDUVRIWURXEOHIUHHVHUYLFH,WLVÁH[LEOHHQRXJKWREHWDLORUHG
WRPHHW\RXUVSHFLÀFQHHGV\HWVLPSOHHQRXJKWREHFRPSOHWHO\
PDLQWDLQHGLQWKHÀHOG$GYDQFHGGHVLJQUXJJHGFRQVWUXFWLRQDQG
DQLPSUHVVLYHDUUD\RIRSWLRQVDUHLWVKDOOPDUN&RQVWUXFWHGDVD
ÀHOGZRUNKRUVHWKH(1(5$&FDQEHXSJUDGHGDWDQ\WLPH
DGGLQJRSWLRQVWRWKHVDPHXQLW WRPHHW\RXUFKDQJLQJQHHGV



7KH(1(5$&SURYLGHVDFRPSUHKHQVLYHUDQJHRIDXWRPDWLF
HPLVVLRQVFDOFXODWLRQV JUDPVEUDNHKRUVHSRZHUKRXUSRXQGV
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XX.
EPA Documents Relating to Current Regulation of Gliders
1. Excerpts from Final Rule: U.S. EPA & NHTSA, Greenhouse Gas Emissions
and Fuel Efficiency Standards for Medium- and Heavy-Duty Engines and
Vehicles—Phase 2, 81 Fed. Reg. 73,478 (October 25, 2016)
Segments of the Heavy-Duty Phase 2 rule relevant to this litigation, as listed
below, are included in this appendix.
Section of HDP2 Rule
Cover, Executive Summary, Table of
Contents
I. Overview - A. Background
I. Overview - E. EPA & NHTSA Statutory
Authorities
III. Class 7 and 8 Combination Tractors –
C. Phase 2 Tractor Standards
V. Class 2b-8 Vocational Vehicles – D.
Compliance Provisions for Vocational
Vehicles
VIII. How will these rules impact non-GHG
emissions and their associated effects?
IX. Economic and Other Impacts – H.
Monetized Non-GHG Health Impacts
XIII. Other Regulatory Provisions – A.
Amendments Related to Heavy-Duty
Highway Engines and Vehicles
XIII. Other Regulatory Provisions – B.
Amendments Affecting Glider Vehicles and
Glider Kits
XIV. Statutory and Executive Order Reviews
– D. Regulatory Flexibility Act
XIV. Statutory and Executive Order Reviews
– K. Executive Order 12898: Federal Actions
to Address Environmental Justice in Minority
Populations and Low-Income Populations
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73478
Register / Vol. Document
81, No. 206#1740848
/ Tuesday, October Filed:
25, 2016
/ Rules and Regulations
ENVIRONMENTAL PROTECTION
AGENCY
40 CFR Parts 9, 22, 85, 86, 600, 1033,
1036, 1037, 1039, 1042, 1043, 1065,
1066, and 1068
DEPARTMENT OF TRANSPORTATION
National Highway Traffic Safety
Administration
49 CFR Parts 523, 534, 535, and 538
[EPA–HQ–OAR–2014–0827; NHTSA–2014–
0132; FRL–9950–25–OAR]
RIN 2060–AS16; RIN 2127–AL52

Greenhouse Gas Emissions and Fuel
Efficiency Standards for Medium- and
Heavy-Duty Engines and Vehicles—
Phase 2
Environmental Protection
Agency (EPA) and National Highway
Traffic Safety Administration (NHTSA),
Department of Transportation (DOT).
ACTION: Final rule.
AGENCY:

EPA and NHTSA, on behalf of
the Department of Transportation, are
establishing rules for a comprehensive
Phase 2 Heavy-Duty (HD) National
Program that will reduce greenhouse gas
(GHG) emissions and fuel consumption
from new on-road medium- and heavyduty vehicles and engines. NHTSA’s
fuel consumption standards and EPA’s
carbon dioxide (CO2) emission
standards are tailored to each of four
regulatory categories of heavy-duty
vehicles: Combination tractors; trailers
used in combination with those tractors;
heavy-duty pickup trucks and vans; and
vocational vehicles. The rule also
includes separate standards for the
engines that power combination tractors
and vocational vehicles. Certain
requirements for control of GHG
emissions are exclusive to the EPA
program. These include EPA’s
hydrofluorocarbon standards to control
leakage from air conditioning systems in
vocational vehicles and EPA’s nitrous
oxide (N2O) and methane (CH4)
standards for heavy-duty engines.
Additionally, NHTSA is addressing
misalignment between the Phase 1 EPA

SUMMARY:

NAICS code a

Category
mstockstill on DSK3G9T082PROD with RULES2

Industry .............

Industry .............

336111
336112
333618
336120
336212
541514
811112

02:45 Oct 25, 2016

Room is open from 8:30 a.m. to 4:30
p.m., Monday through Friday, excluding
legal holidays. The telephone number
for the Public Reading Room is (202)
566–1744, and the telephone number for
the Air Docket is (202) 566–1742.
NHTSA: Docket Management Facility,
M–30, U.S. Department of
Transportation, West Building, Ground
Floor, Rm. W12–140, 1200 New Jersey
Avenue SE., Washington, DC 20590.
The telephone number for the docket
management facility is (202) 366–9324.
The docket management facility is open
between 9 a.m. and 5 p.m. Eastern Time,
Monday through Friday, except Federal
Holidays.
FOR FURTHER INFORMATION CONTACT:
EPA: Tad Wysor, Office of
Transportation and Air Quality,
Assessment and Standards Division
(ASD), Environmental Protection
Agency, 2000 Traverwood Drive, Ann
Arbor, MI 48105; telephone number:
(734) 214–4332; email address:
wysor.tad@epa.gov.
NHTSA: Ryan Hagen, Office of Chief
Counsel, National Highway Traffic
Safety Administration, 1200 New Jersey
Avenue SE., Washington, DC 20590.
Telephone: (202) 366–2992;
ryan.hagen@dot.gov.
SUPPLEMENTARY INFORMATION:
A. Does this action apply to me?
This action will affect companies that
manufacture, sell, or import into the
United States new heavy-duty engines
and new Class 2b through 8 trucks,
including combination tractors, all types
of buses, vocational vehicles including
municipal, commercial, recreational
vehicles, and commercial trailers as
well as 3⁄4-ton and 1-ton pickup trucks
and vans. The heavy-duty category
incorporates all motor vehicles with a
gross vehicle weight rating of 8,500 lbs.
or greater, and the engines that power
them, except for medium-duty
passenger vehicles already covered by
the greenhouse gas standards and
corporate average fuel economy
standards issued for light-duty model
year 2017–2025 vehicles.1 Regulated
categories and entities include the
following:

Examples of potentially affected entities
Motor Vehicle Manufacturers, Engine Manufacturers, Truck Manufacturers, Truck Trailer Manufacturers.

Commercial Importers of Vehicles and Vehicle Components.

1 As discussed in Section I.A, the term heavyduty is generally used in this rulemaking to refer

VerDate Sep<11>2014

GHG standards and the NHTSA fuel
efficiency standards to virtually
eliminate the differences. This action
also includes certain EPA-specific
provisions relating to control of
emissions of pollutants other than
GHGs. EPA is finalizing non-GHG
emission standards relating to the use of
diesel auxiliary power units installed in
new tractors. In addition, EPA is
clarifying the classification of natural
gas engines and other gaseous-fueled
heavy-duty engines. EPA is also
finalizing technical amendments to EPA
rules that apply to emissions of nonGHG pollutants from light-duty motor
vehicles, marine diesel engines, and
other nonroad engines and equipment.
Finally, EPA is requiring that engines
from donor vehicles installed in new
glider vehicles meet the emission
standards applicable in the year of
assembly of the new glider vehicle,
including all applicable standards for
criteria pollutants, with limited
exceptions for small businesses and for
other special circumstances.
DATES: This final rule is effective on
December 27, 2016. The incorporation
by reference of certain publications
listed in this regulation is approved by
the Director of the Federal Register as of
December 27, 2016.
ADDRESSES: EPA and NHTSA have
established dockets for this action under
Docket ID No. EPA–HQ–OAR–2014–
0827 (for EPA’s docket) and NHTSA–
2014–0132 (for NHTSA’s docket). All
documents in the docket are listed on
the https://www.regulations.gov Web
site. Although listed in the index, some
information is not publicly available,
e.g., CBI or other information whose
disclosure is restricted by statute.
Certain other material, such as
copyrighted material, is not placed on
the Internet and will be publicly
available only in hard copy form.
Publicly available docket materials are
available either electronically in https://
www.regulations.gov or in hard copy at
the following locations:
EPA: Air and Radiation Docket and
Information Center, EPA Docket Center,
EPA/DC, EPA WJC West Building, 1301
Constitution Ave. NW., Room 3334,
Washington, DC. The Public Reading
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to all vehicles with a gross vehicle weight rating
above 8,500 lbs, including vehicles that are
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sometimes otherwise known as medium-duty
vehicles.
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NAICS code a

Category
Industry .............

811198
336111
336112
422720
454312
541514
541690
811198

Examples of potentially affected entities
Alternative Fuel Vehicle Converters.

Note:
a North American Industry Classification System (NAICS).

This table is not intended to be
exhaustive, but rather provides a guide
for readers regarding entities likely
covered by these rules. This table lists
the types of entities that the agencies are
aware may be regulated by this action.
Other types of entities not listed in the
table could also be regulated. To
determine whether your activities are
regulated by this action, you should
carefully examine the applicability
criteria in the referenced regulations.
You may direct questions regarding the
applicability of this action to the
persons listed in the preceding FOR
FURTHER INFORMATION CONTACT section.

mstockstill on DSK3G9T082PROD with RULES2

B. Did EPA conduct a peer review
before issuing this document?
This regulatory action is supported by
influential scientific information.
Therefore, EPA conducted a peer review
consistent with OMB’s Final
Information Quality Bulletin for Peer
Review. As described in Section II.C, a
peer review of updates to the vehicle
simulation model (GEM) for the Phase 2
standards has been completed. This
version of GEM is based on the model
used for the Phase 1 rule, which was
peer reviewed by a panel of four
independent subject matter experts. The
peer review report and EPA’s response
to the peer review comments are
available in Docket ID No. EPA–HQ–
OAR–2014–0827. We note that this
rulemaking is based on a vast body of
existing peer-reviewed work, i.e., work
that was peer-reviewed outside of this
action, as noted in the references
throughout this Preamble, the
Regulatory Impacts Analysis, and the
rulemaking docket. EPA also notified
the SAB of its plans for this rulemaking
and on June 11, 2014, the chartered SAB
discussed the recommendations of its
work group on the planned action and
agreed that no further SAB
consideration of the supporting science
was merited.
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C. Executive Summary
(1) Commitment to Greenhouse Gas
Emission Reductions and Vehicle Fuel
Efficiency
In June 2013, the President
announced a comprehensive Climate
Action Plan for the United States to
reduce carbon pollution, prepare for the
impacts of climate change, and lead
international efforts to address global
climate change.2 In this plan, President
Obama reaffirmed his commitment to
reduce U.S. greenhouse gas emissions in
the range of 17 percent below 2005
levels by 2020. More recently, in
December 2015, the U.S. was one of
over 190 signatories to the Paris Climate
Agreement, widely regarded as the most
ambitious climate change agreement in
history. The Paris agreement reaffirms
the goal of limiting global temperature
increase to well below 2 degrees
Celsius, and for the first time urged
efforts to limit the temperature increase
to 1.5 degrees Celsius. The U.S.
submitted a non-binding intended
nationally determined contribution
(NDC) target of reducing economy-wide
GHG emissions by 26–28 percent below
its 2005 level in 2025 and to make best
efforts to reduce emissions by 28
percent.3 This pace would keep the U.S.
on a trajectory to achieve deep
economy-wide reductions on the order
of 80 percent by 2050.
As part of his Climate Action plan,
the President specifically directed the
Environmental Protection Agency (EPA)
and the Department of Transportation’s
(DOT) National Highway Traffic Safety
Administration (NHTSA) to set the next
round of standards to reduce
greenhouse gas (GHG) emissions and
improve fuel efficiency for heavy-duty
vehicles pursuant to and consistent with
the agencies’ existing statutory
2 The White House, The President’s Climate
Action Plan (June, 2013). http://
www.whitehouse.gov/share/climate-action-plan.
3 United States of America, Intended Nationally
Determined Contribution, March 31, 2015, http://
www4.unfccc.int/submissions/INDC/Published%20
Documents/United%20States%20of%20America/1/
U.S.%20Cover%20Note%20INDC%20and%20
Accompanying%20Information.pdf.
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authorities.4 More than 70 percent of the
oil used in the United States and 26
percent of GHG emissions come from
the transportation sector, and since 2009
EPA and NHTSA have worked with
industry, states, and other stakeholders
to develop ambitious, flexible standards
for both the fuel economy and GHG
emissions of light-duty vehicles and the
fuel efficiency and GHG emissions of
heavy-duty vehicles.5 6 The standards
here (referred to as Phase 2) will build
on the light-duty vehicle standards
spanning model years 2012 to 2025 and
on the initial phase of standards
(referred to as Phase 1) for new medium
and heavy-duty vehicles (MDVs and
HDVs) and engines in model years 2014
to 2018. Throughout every stage of
development for these programs, EPA
and NHTSA (collectively, the agencies,
or ‘‘we’’) have worked in close
partnership not only with one another,
but also with the vehicle manufacturing
industry, environmental community
leaders, and the State of California
among other entities to create a single,
effective set of national standards.
Through two previous rulemakings,
EPA and NHTSA have worked with the
auto industry to develop new fuel
economy and GHG emission standards
for light-duty vehicles. Taken together
with NHTSA’s 2011 CAFE standards,
the light-duty vehicle standards span
model years 2011 to 2025 and are the
first significant improvement in fuel
economy in approximately two decades.
Under the final program, average new
car and light truck fuel economy is
expected to nearly double by 2025
4 EPA’s HD Phase 2 GHG emission standards are
authorized under the Clean Air Act, and NHTSA’s
HD Phase 2 fuel consumption standards are
authorized under the Energy Independence and
Security Act of 2007.
5 The White House, Improving the Fuel Efficiency
of American Trucks—Bolstering Energy Security,
Cutting Carbon Pollution, Saving Money and
Supporting Manufacturing Innovation (Feb. 2014),
2.
6 U.S. Environmental Protection Agency. April
2016. Inventory of U.S. Greenhouse Gas Emissions
and Sinks: 1990–2012. EPA 430–R–16–002. Mobile
sources emitted 28 percent of all U.S. GHG
emissions in 2012. Available at https://www3.epa.
gov/climatechange/Downloads/ghgemissions/US–
GHG-Inventory-2016-Main-Text.pdf.
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compared to 2010 vehicles.7 In the 2012
rule, the agencies projected the
standards would save consumers $1.7
trillion at the pump—roughly $8,200
per vehicle for a MY 2025 vehicle—
reducing oil consumption by 2.2 million
barrels a day in 2025 and slashing GHG
emissions by 6 billion metric tons over
the lifetime of the vehicles sold during
this period.8 These fuel economy
standards are already delivering savings
for American drivers. Between model
years 2008 and 2013, the unadjusted
average test fuel economy of new
passenger cars and light trucks sold in
the United States has increased by about
four miles per gallon. Altogether, lightduty vehicle fuel economy standards
finalized after 2008 have already saved
nearly one billion gallons of fuel and
avoided more than 10 million tons of
carbon dioxide emissions.9
Similarly, EPA and NHTSA have
previously developed joint GHG
emission and fuel efficiency standards
for MDVs and HDVs. Prior to these
Phase 1 standards, heavy-duty trucks
and buses—from delivery vans to the
largest tractor-trailers—were required to
meet pollution standards for soot and
smog-causing air pollutants, but no
requirements existed for the fuel
efficiency or carbon pollution from
these vehicles.10 By 2010, total fuel
consumption and GHG emissions from
MDVs and HDVs had been growing, and
these vehicles accounted for 23 percent
of total U.S. transportation-related GHG
emissions 11 and about 20 percent of
U.S. transportation-related energy use.
In August 2011, the agencies finalized
the groundbreaking Phase 1 standards
for new MDVs and HDVs in model years
2014 through 2018. This program,
developed with support from the
trucking and engine industries, the State
of California, Environment and Climate
Change Canada, and leaders from the
environmental community, set
standards based on the use of off-theshelf technologies. These standards are
expected to save a projected 530 million
barrels of oil and reduce carbon
emissions by about 270 million metric
tons, representing one of the most
significant programs available to reduce
domestic fuel consumption and
emissions of GHGs.12 The Phase 1
program, as well as the many additional
7 The White House, Improving the Fuel Efficiency
of American Trucks—Bolstering Energy Security,
Cutting Carbon Pollution, Saving Money and
Supporting Manufacturing Innovation (Feb. 2014),
2.
8 Id.
9 Id. at 3.
10 Id.
11 Id.
12 Id. at 4.
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actions called for in the President’s 2013
Climate Action Plan 13 including this
Phase 2 rulemaking, not only result in
meaningful decreases in GHG emissions
and fuel consumption, but also
support—indeed are critical for—United
States leadership to encourage other
countries to also achieve meaningful
GHG reductions and fuel conservation.
This rule builds on our commitment
to robust collaboration with
stakeholders and the public. It follows
an expansive and thorough outreach
effort in which the agencies gathered
input, data and views from many
interested stakeholders, involving over
400 meetings with heavy-duty vehicle
and engine manufacturers, technology
suppliers, trucking fleets, truck drivers,
dealerships, environmental
organizations, and state agencies.14 As
with the previous light-duty rules and
the heavy-duty Phase 1 rule, the
agencies have consulted frequently with
the California Air Resources Board
(CARB) staff during the development of
this rule, given California’s unique
ability among the states to adopt their
own GHG standards for on-highway
engines and vehicles. Through this close
coordination, the agencies are finalizing
a Phase 2 program that will be fully
aligned between EPA and NHTSA,
while providing CARB with the
opportunity to adopt a Phase 2 program
that will allow manufacturers to
continue to build a single fleet of
vehicles and engines.
(2) Overview of Phase 1 Medium- and
Heavy-Duty Vehicle Standards
The Phase 1 program covers new
trucks and heavy vehicles in model
years 2014 and later. That program
includes specific standards for
combination tractors, heavy-duty
pickup trucks and vans, and vocational
vehicles and includes separate
standards for both vehicles and engines.
The program offers extensive flexibility,
allowing manufacturers to reach
standards through average fleet
calculations, a mix of technologies, and
the use of various credit and banking
programs.
The Phase 1 program was developed
by the agencies through close
consultation with industry and other
stakeholders, resulting in standards
tailored to the specifics of each different
class of vehicles and engines.
• Heavy-duty combination tractors.
Combination tractors—semi trucks that
13 The President’s Climate Action Plan calls for
GHG-cutting actions including, for example,
reducing carbon emissions from power plants and
curbing hydrofluorocarbon and methane emissions.
14 ‘‘Heavy-Duty Phase 2 Stakeholder Meeting
Log’’, August 2016.
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typically pull trailers—are regulated
under nine subcategories based on
weight class, cab type, and roof height.
These vehicles represent approximately
60 percent of the fuel consumption and
GHG emissions from MDVs and HDVs.
• Heavy-duty pickup trucks and vans.
Heavy-duty pickup and van standards
are based on a ‘‘work factor’’ attribute
that combines a vehicle’s payload,
towing capabilities, and the presence of
4-wheel drive. These vehicles represent
about 23 percent of the fuel
consumption and GHG emissions from
MDVs and HDVs.
• Vocational vehicles. Specialized
vocational vehicles, which consist of a
very wide variety of truck and bus types
(e.g., delivery, refuse, utility, dump,
cement, transit bus, shuttle bus, school
bus, emergency vehicles, and
recreational vehicles) are regulated in
three subcategories based on engine
classification. These vehicles represent
approximately 17 percent of the fuel
consumption and GHG emissions from
MDVs and HDVs. The Phase 1 program
includes EPA GHG standards for
recreational vehicles, but not NHTSA
fuel efficiency standards.15
• Heavy-duty engines. The Phase 1
rule has independent standards for
heavy-duty engines to assure they
contribute to reducing GHG emissions
and fuel consumption because the Phase
1 tractor and vocational vehicle
standards do not account for the
contributions of engine improvements
to reducing fuel consumption and GHG
emissions.
The Phase 1 standards were premised
on utilization of technologies that were
already in production on some vehicles
at the time of the Phase 1 FRM and are
adaptable to the broader fleet. The Phase
1 program provides flexibilities that
facilitate compliance. These flexibilities
help provide sufficient lead time for
manufacturers to make necessary
technological improvements and reduce
the overall cost of the program, without
compromising overall environmental
and fuel consumption objectives. The
primary flexibility provisions are an
engine averaging, banking, and trading
(ABT) program and a vehicle ABT
program. These ABT programs allow for
emission and/or fuel consumption
credits to be averaged, banked, or traded
within each of the averaging sets.
The Phase 1 program was projected to
save 530 million barrels of oil and avoid
270 million metric tons of GHG
emissions.16 At the same time, the
15 The Phase 2 program will also include NHTSA
recreational vehicle fuel efficiency standards.
16 The White House, Improving the Fuel
Efficiency of American Trucks—Bolstering Energy
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program was projected to produce $50
billion in fuel savings and $49 billion of
net societal benefits. Today, the Phase 1
fuel efficiency and GHG reduction
standards are already reducing GHG
emissions and U.S. oil consumption,
and producing fuel savings for
America’s trucking industry. The market
appears to be very accepting of the
Phase 1 technologies.
(3) Overview of Phase 2 Medium- and
Heavy-Duty Vehicle Standards
The Phase 2 GHG and fuel efficiency
standards for MDVs and HDVs are a
critical next step in improving fuel
efficiency and reducing GHG emissions.
The Phase 2 national program carries
forward our commitment to meaningful
collaboration with stakeholders and the
public, as they build on more than 400
meetings with manufacturers, suppliers,
trucking fleets, dealerships, state air
quality agencies, non-governmental
organizations (NGOs), and other
stakeholders; over 200,000 public
comments; and two public hearings to
identify and understand the
opportunities and challenges involved
with this next level of fuel-saving
technology. These meetings and public
feedback, in addition to close
coordination with CARB, have been
invaluable to the agencies, enabling the
development of a program that
appropriately balances all potential
impacts, effectively minimizes the
possibility of unintended consequences,
and allows manufacturers to continue to
build a single fleet of vehicles and
engines.
Phase 2 will include technologyadvancing standards that will phase in
over the long-term (through model year
2027) to result in an ambitious, yet
achievable program that will allow
manufacturers to meet standards
through a mix of different technologies
at reasonable cost. The terminal
requirements go into effect in 2027, and
would apply to MY 2027 and
subsequent model year vehicles, unless
modified by future rulemaking. The
Phase 2 standards will maintain the
underlying regulatory structure
developed in the Phase 1 program, such
as the general categorization of MDVs
and HDVs and the separate standards
for vehicles and engines. However, the
Phase 2 program will build on and
advance Phase 1 in a number of
important ways including the following:
basing standards not only on currently
available technologies but also on
utilization of technologies now under

Security, Cutting Carbon Pollution, Saving Money
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development or not yet widely deployed
while providing significant lead time to
assure adequate time to develop, test,
and phase in these controls; developing
first-time GHG and fuel efficiency
standards for trailers; further
encouraging innovation and providing
flexibility; including vehicles produced
by small business manufacturers with
appropriate flexibilities for these
companies; incorporating enhanced test
procedures that (among other things)
allow individual drivetrain and
powertrain performance to be reflected
in the vehicle certification process; and
using an expanded and improved
compliance simulation model.
The Phase 2 program will provide
significant GHG reductions and save
fuel by:
• Strengthening standards to account
for ongoing technological
advancements. Relative to the baseline
as of the end of Phase 1, these final
standards are projected to achieve
vehicle fuel savings as high as 25
percent, depending on the vehicle
category. While costs are higher than for
Phase 1, benefits greatly exceed costs,
and payback periods are short, meaning
that consumers will see substantial net
savings over the vehicle lifetime.
Payback is estimated at about two years
for tractors and trailers, about four years
for vocational vehicles, and about three
years for heavy-duty pickups and vans.
The agencies are finalizing a program
that phases in the MY 2027 standards
with interim standards for model years
2021 and 2024 (and for certain types of
trailers, EPA is finalizing model year
2018 phase-in standards as well). The
final program includes both significant
strengthening of certain standards from
the NPRM as well as adjustments to
better align other standards with new
data, analysis, and stakeholder and
public feedback received since the time
of the proposal.
• Setting standards for trailers for the
first time. In addition to retaining the
vehicle and engine categories covered in
the Phase 1 program, the Phase 2
standards include fuel efficiency and
GHG emission standards for trailers
used in combination with tractors.
Although the agencies are not finalizing
standards for all trailer types, the
majority of new trailers will be covered.
• Encouraging technological
innovation while providing flexibility
and options for manufacturers. For each
category of HDVs, the standards will set
performance targets that allow
manufacturers to achieve reductions

through a mix of different technologies
and generally leave manufacturers free
to choose any means of compliance. For
tractor standards, for example, different
combinations of improvements like
advanced aerodynamics, engine
improvements and waste-heat recovery,
automated transmission, lower rolling
resistance tires, and automatic tire
inflation can be used to meet standards.
For tractors and vocational vehicles,
enhanced test procedures and an
expanded and improved compliance
simulation model enable the vehicle
standards to encompass more of the
complete vehicle than the Phase 1
program and to account for engine,
transmission and driveline
improvements. With the addition of the
powertrain and driveline to the
compliance model, representative drive
cycles and vehicle baseline
configurations become critically
important to assure the standards
promote technologies that improve real
world fuel efficiency and GHG
emissions. This rule updates drive
cycles and vehicle configurations to
better reflect real world operation. The
final program includes adjustments to
technical elements of the proposed
compliance program, e.g., test
procedures, reflecting the significant
amount of stakeholder and public
comment the agencies received on the
program. Additionally, the agencies’
analyses indicate that this rule should
have no adverse impact on vehicle or
engine safety.
• Providing flexibilities to help
minimize effect on small businesses. All
small businesses are exempt from the
Phase 1 standards. The agencies are
regulating small business entities under
Phase 2 (notably certain trailer
manufacturers), but we have conducted
extensive proceedings pursuant to
section 609 of the Regulatory Flexibility
Act, and engaged in extensive
consultation with stakeholders, and
developed an approach to provide
targeted flexibilities geared toward
helping small businesses comply with
the Phase 2 standards. Specifically, the
agencies are delaying the initial
implementation of the Phase 2
standards by one year and simplifying
certification requirements for small
businesses. We are also adopting
additional flexibilities and exemptions
adapted to particular vehicle categories.
The following tables summarize the
impacts of the Heavy-Duty Phase 2 rule.

and Supporting Manufacturing Innovation (Feb.
2014), 4.
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SUMMARY OF THE PHASE 2 MEDIUM- AND HEAVY-DUTY VEHICLE RULE IMPACTS TO FUEL CONSUMPTION, GHG
EMISSIONS, BENEFITS AND COSTS OVER THE LIFETIME OF MODEL YEARS 2018–2029 a b
3%

7%

Fuel Reductions (billion gallons) .............................................................................................................................

71–82

GHG Reductions (MMT, CO2eq) .............................................................................................................................

959–1098

Pre-Tax Fuel Savings ($billion) ...............................................................................................................................
Discounted Technology Costs ($billion) ..................................................................................................................
Value of reduced emissions ($billion) .....................................................................................................................
Total Costs ($billion) ................................................................................................................................................
Total Benefits ($billion) ............................................................................................................................................
Net Benefits ($billion) ..............................................................................................................................................

149–169
24–27
60–69
29–31
225–260
197–229

80–87
16–18
48–52
19–20
136–151
117–131

Notes:
a Ranges reflect two analysis methods: Method A with the 1b baseline and Method B with the la baseline. For an explanation of analytical
Methods A and B, please see Section I.D; for an explanation of the ‘‘flat’’ baseline, 1a, and the ‘‘dynamic’’ baseline, 1b, please see Section
X.A.1.
b Benefits and net benefits (including those in the 7% discount rate column) use the 3 percent average Social Cost of CO , the Social Cost of
2
CH4, and the Social Cost of N2O.

SUMMARY OF THE PHASE 2 MEDIUM- AND HEAVY-DUTY VEHICLE ANNUAL FUEL AND GHG REDUCTIONS, PROGRAM
COSTS, BENEFITS AND NET BENEFITS IN CALENDAR YEARS 2040 AND 2050 a
2040
Fuel Reductions (Billion Gallons) ............................................................................................................................
GHG Reduction (MMT, CO2eq) ..............................................................................................................................
Vehicle Program Costs (including Maintenance; Billions of 2013$) .......................................................................
Fuel Savings (Pre-Tax; Billions of 2013$) ...............................................................................................................
Benefits (Billions of 2013$) ......................................................................................................................................
Net Benefits (Billions of 2013$) ...............................................................................................................................

2050

10.8
166.8
¥$6.5
$53.1
$24.8
$71.4

13.0
199.3
¥$7.5
$63.4
$31.7
$87.6

Note:
a Benefits and net benefits (including those in the 7% discount rate column) use the 3 percent average Social Cost of CO , the Social Cost of
2
CH4, and the Social Cost of N2O. Values reflect the final program using Method B relative to the flat baseline (a reference case that projects very
little improvement in new vehicle fuel economy absent new standards).

SUMMARY OF THE PHASE 2 MEDIUM- AND HEAVY-DUTY VEHICLE PROGRAM EXPECTED PER-VEHICLE FUEL SAVINGS,
GHG EMISSION REDUCTIONS, AND COST FOR KEY VEHICLE CATEGORIES
MY 2021
Maximum Vehicle Fuel Savings and Tailpipe GHG Reduction (%):
Tractors b ............................................................................................................
Trailers a ..............................................................................................................
Vocational Vehicles b ..........................................................................................
Pickups/Vans ......................................................................................................
Per Vehicle Cost ($)c d (% Increase in Typical Vehicle Price):
Tractors ...............................................................................................................
Trailers ................................................................................................................
Vocational Vehicles ............................................................................................
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Pickups/Vans ......................................................................................................

MY 2024

MY 2027

13
5
12
2.5

20
7
20
10

25
9
24
16

$6,400–$6,480
(6%)
$850–$870
(3%)
$1,110–$1,160
(1%)
$520–$750
(1%)

$9,920–$10,100
(10%)
$1,000–$1,030
(4%)
$1,980–$2,020
(2%)
$760–$960
(2%)

$12,160–$12,440
(12%)
$1,070–$1,110
(4%)
$2,660–$2,700
(3%)
$1,340–$1,360
(3%)

Notes:
a Note that the EPA standards for trailers begin in model year 2018
b All engine costs are included
c Please refer to Preamble Chapters 6 and 10 for additional information on the reference fleet used to analyze costs and benefits of the rule.
Please also refer to these chapters for impacts of the rule under more dynamic baseline assumptions for pickups and vans.
d Ranges reflect two analysis methods: Method A with the 1b baseline and Method B with the la baseline. For an explanation of analytical
Methods A and B, please see Section I.D; for an explanation of the ‘‘flat’’ baseline, 1a, and the ‘‘dynamic’’ baseline, 1b, please see Section
X.A.1.
e For this table, we use an approximate minimum vehicle price today of $100,000 for tractors, $25,000 for trailers, $100,000 for vocational vehicles and $40,000 for HD pickups/vans.
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PAYBACK PERIODS FOR MY 2027 VEHICLES UNDER THE FINAL STANDARDS, BASED ON BOTH ANALYSIS
METHODS A AND B
[Payback occurs in the year shown; using 7%
discounting]
Final
standards
Tractors/Trailers ...........................
Vocational Vehicles ......................
Pickups/Vans a ..............................

2nd.
4th.
3rd.

Note:
a Please refer to Preamble Chapters 6 and
10 for additional information on the reference
fleet used to analyze costs and benefits of the
rule. Please also refer to these chapters for
impacts of the rule under more dynamic baseline assumptions for pickups and vans.
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(4) Issues Addressed in This Final Rule
This Preamble contains extensive
discussion of the background, elements,
and implications of the Phase 2
program, as well as updates made to the
final program from the proposal based
on new data, analysis, stakeholder
feedback and public comments. Section
I includes information on the MDV and
HDV industry, related regulatory and
non-regulatory programs, summaries of
Phase 1 and Phase 2 programs, costs and
benefits of the final standards, and
relevant statutory authority for EPA and
NHTSA. Section II discusses vehicle
simulation, engine standards, and test
procedures. Sections III, IV, V, and VI
detail the final standards for
combination tractors, trailers, vocational
vehicles, and heavy-duty pickup trucks
and vans. Sections VII and VIII discuss
aggregate GHG impacts, fuel
consumption impacts, climate impacts,
and impacts on non-GHG emissions.
Section IX evaluates the economic
impacts of the final program. Sections X
and XI present the alternatives analyses
and consideration of natural gas
vehicles. Finally, Sections XII and XIII
discuss the changes that the Phase 2
rules will have on Phase 1 standards
and other regulatory provisions. In
addition to this Preamble, the
Regulatory Impact Analysis (RIA),17
provides additional data, analysis and
discussion of the standards, and the
Response to Comments Document for
Joint Rulemaking (RTC) provides
responses to comments received on the
Phase 2 rulemaking through the public
comment process.18
Table of Contents
A. Does this action apply to me?
17 Available on EPA and NHTSA’s Web sites and
in the public docket for this rulemaking.
18 Available on EPA’s Web site and in the public
docket for this rulemaking.
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B. Did EPA conduct a peer review before
issuing this document?
C. Executive Summary
I. Overview
A. Background
B. Summary of Phase 1 Program
C. Summary of the Phase 2 Standards and
Requirements
D. Summary of the Costs and Benefits of
the Final Rules
E. EPA and NHTSA Statutory Authorities
F. Other Issues
II. Vehicle Simulation and Separate Engine
Standards for Tractors and Vocational
Chassis
A. Introduction
B. Phase 2 Regulatory Structure
C. Phase 2 GEM and Vehicle Component
Test Procedures
D. Engine Test Procedures and Engine
Standards
III. Class 7 and 8 Combination Tractors
A. Summary of the Phase 1 Tractor
Program
B. Overview of the Phase 2 Tractor
Program and Key Changes From the
Proposal
C. Phase 2 Tractor Standards
D. Feasibility of the Final Phase 2 Tractor
Standards
E. Phase 2 Compliance Provisions for
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I. Overview
The agencies issued a Notice of
Proposed Rulemaking (NPRM) on July
13, 2015, that proposed Phase 2 GHG
and fuel efficiency standards for heavyduty engines and vehicles.19 The
agencies also issued a Notice of Data
Availability (NODA) on March 2, 2016,
to solicit comment on new material not
available at the time of the NPRM.20 The
agencies have revised the proposed
standards and related requirements to
address issues raised in public
comments. Nevertheless, the final rules
being adopted today remain
fundamentally similar to the proposed
rules.
Although the agencies describe the
final requirements in this document,
readers are encouraged to also read
supporting materials that have been
place into the public dockets for these
rules. In particular, the agencies note:
• The Final Regulatory Impact Analysis
(RIA), provides additional technical
information and analysis
• The Response to Comments
Document for Joint Rulemaking
(RTC), provides a detailed summary
and analysis of public comments,
including comments received in
response to the NODA
• The NHTSA Final Environmental
Impact Statement (FEIS)
This overview of the final Phase 2
GHG emissions and fuel efficiency
standards includes a description of the
heavy-duty truck industry and related
19 80

FR 40137.
20 81 FR 10824.

VerDate Sep<11>2014

02:45 Oct 25, 2016

Jkt 241001

regulatory and non-regulatory programs,
a summary of the Phase 1 GHG
emissions and fuel efficiency program, a
summary of the Phase 2 standards and
requirements being finalized, a
summary of the costs and benefits of the
Phase 2 standards, discussion of EPA
and NHTSA statutory authorities, and
other issues.
A. Background
For purposes of this Preamble (and
consistent with all terminology used at
proposal), the terms ‘‘heavy-duty’’ or
‘‘HD’’ are used to apply to all highway
vehicles and engines that are not within
the range of light-duty passenger cars,
light-duty trucks, and medium-duty
passenger vehicles (MDPV) covered by
separate GHG and Corporate Average
Fuel Economy (CAFE) standards.21 (The
terms also do not include motorcycles).
Thus, in this rulemaking, unless
specified otherwise, the heavy-duty
category incorporates all vehicles with a
gross vehicle weight rating above 8,500
lbs, and the engines that power them,
except for MDPVs.22 23 24 Note also that
the terms heavy-duty truck and heavyduty vehicle are sometimes used
interchangeably, even though
commercially the term heavy-duty truck
can have a narrower meaning.
Consistent with the President’s
direction, over the past three years as
we have developed this rulemaking, the
agencies have met on an on-going basis
with a very large number of diverse
stakeholders. This includes meetings,
and in many cases site visits, with truck,
trailer, and engine manufacturers;
technology supplier companies and
their trade associations (e.g.,
transmissions, drivelines, fuel systems,
turbochargers, tires, catalysts, and many
others); line haul and vocational
trucking firms and trucking
associations; the trucking industries
21 2017 and Later Model Year Light-Duty Vehicle
Greenhouse Gas Emissions and Corporate Average
Fuel Economy Standards; Final Rule, 77 FR 62623,
October 15, 2012.
22 The CAA defines heavy-duty as a truck, bus or
other motor vehicles with a gross vehicle weight
rating exceeding 6,000 lbs (CAA section 202(b)(3)).
The term HD as used in this action refers to a subset
of these vehicles and engines.
23 The Energy Independence and Security Act of
2007 requires NHTSA to set standards for
commercial medium- and heavy-duty on-highway
vehicles, defined as on-highway vehicles with a
GVWR of 10,000 lbs or more, and work trucks,
defined as vehicles with a GVWR between 8,500
and 10,000 lbs and excluding medium duty
passenger vehicles.
24 The term ‘‘medium-duty’’ is sometimes used to
refer to the lighter end of this range of vehicles.
This is typically in the context of statutes or reports
that use the term ‘‘medium-duty.’’ For example,
because the term medium-duty is used in EISA, the
term is also used in much of the discussion of
NHTSA’s statutory authority.

PO 00000

Frm 00008

A324
Sfmt 4700

Fmt 4701

owner-operator association; truck
dealerships and dealers associations;
trailer manufacturers and their trade
association; non-governmental
organizations (NGOs, including
environmental NGOs, national security
NGOs, and consumer advocacy NGOs);
state air quality agencies; manufacturing
labor unions; and many other
stakeholders. In addition, EPA and
NHTSA have consulted on an on-going
basis with the California Air Resources
Board (CARB) over the past three years
as we developed the Phase 2 rule. CARB
staff and managers have also
participated with EPA and NHTSA in
meetings with many external
stakeholders, including those with
vehicle OEMs and technology
suppliers.25
EPA and NHTSA staff also
participated in a large number of
technical and policy conferences over
the past three years related to the
technological, economic, and
environmental aspects of the heavy-duty
trucking industry. The agencies also met
with regulatory counterparts from
several other nations who either have
already or are considering establishing
fuel consumption or GHG requirements,
including outreach with representatives
from the governments of Canada, the
European Commission, Japan, and
China.
These comprehensive outreach
actions by the agencies provided us
with information to assist in our
identification of potential technologies
that can be used to reduce heavy-duty
GHG emissions and improve fuel
efficiency. The outreach has also helped
the agencies to identify and understand
the opportunities and challenges
involved with these standards for the
heavy-duty trucks, trailers, and engines
detailed in this Preamble, including
time needed for implementation of
various technologies and potential costs
and fuel savings. The scope of this
outreach effort to gather input for the
proposal and final rulemaking included
well over 400 meetings with
stakeholders. These meetings and
conferences have been invaluable to the
agencies. We believe they enabled us to
refine the proposal in such a way as to
appropriately consider all of the
potential impacts and to minimize the
possibility of unintended consequences
in the final rules.
25 Vehicle chassis manufacturers are known in
this industry as original equipment manufacturers
or OEMs.
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(1) Brief Overview of the Heavy-Duty
Truck Industry
The heavy-duty sector is diverse in
several respects, including the types of
manufacturing companies involved, the
range of sizes of trucks and engines they
produce, the types of work for which
the trucks are designed, and the
regulatory history of different
subcategories of vehicles and engines.
The current heavy-duty fleet
encompasses vehicles from the ‘‘18-

wheeler’’ combination tractor-trailers
one sees on the highway to the largest
pickup trucks and vans, as well as
vocational vehicles covering the range
between these extremes. Together, the
HD sector spans a wide range of
vehicles with often specialized form and
function. A primary indicator of the
diversity among heavy-duty trucks is
the range of load-carrying capability
across the industry. The heavy-duty
truck sector is often subdivided by
vehicle weight classifications, as

defined by the vehicle’s gross vehicle
weight rating (GVWR), which is a
measure of the combined curb (empty)
weight and cargo carrying capacity of
the truck.26 Table I–1 below outlines the
vehicle weight classifications commonly
used for many years for a variety of
purposes by businesses and by several
Federal agencies, including the
Department of Transportation, the
Environmental Protection Agency, the
Department of Commerce, and the
Internal Revenue Service.
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TABLE I–1—VEHICLE WEIGHT CLASSIFICATION
Class

2b

3

4

5

6

7

8

GVWR (lb.) ...........................

8,501–10,000

10,001–14,000

14,001–16,000

16,001–19,500

19,501–26,000

26,001–33,000

>33,000

In the framework of these vehicle
weight classifications, the heavy-duty
truck sector refers to ‘‘Class 2b’’ through
‘‘Class 8’’ vehicles and the engines that
power those vehicles.27
Unlike light-duty vehicles, which are
primarily used for transporting
passengers for personal travel, heavyduty vehicles fill much more diverse
operator needs. Heavy-duty pickup
trucks and vans (Classes 2b and 3) are
used chiefly as work trucks and vans,
and as shuttle vans, as well as for
personal transportation, with an average
annual mileage in the range of 15,000
miles. The rest of the heavy-duty sector
is used for carrying cargo and/or
performing specialized tasks.
‘‘Vocational’’ vehicles, which span
Classes 2b through 8, vary widely in
size, including smaller and larger van
trucks, utility ‘‘bucket’’ trucks, tank
trucks, refuse trucks, urban and overthe-road buses, fire trucks, flat-bed
trucks, and dump trucks, among others.
The annual mileage of these vehicles is
as varied as their uses, but for the most
part tends to fall in between heavy-duty
pickups/vans and the large combination
tractors, typically from 15,000 to
150,000 miles per year.
Class 7 and 8 combination tractortrailers—some equipped with sleeper
cabs and some not—are primarily used
for freight transportation. They are sold
as tractors and operate with one or more
trailers that can carry up to 50,000 lbs
or more of payload, consuming
significant quantities of fuel and
producing significant amounts of GHG
emissions. Together, Class 7 and 8
tractors and trailers account for

approximately 60 percent of the heavyduty sector’s total CO2 emissions and
fuel consumption. Trailer designs vary
significantly, reflecting the wide variety
of cargo types. However, the most
common types of trailers are box vans
(dry and refrigerated), which are a focus
of this Phase 2 rulemaking. The tractortrailers used in combination
applications can and frequently do
travel more than 150,000 miles per year
and can operate for 20–30 years.
Heavy-duty vehicles differ
significantly from light-duty vehicles in
other ways. In particular, we note that
heavy-duty engines are much more
likely to be rebuilt. In fact, it is common
for Class 8 engines to be rebuilt multiple
times. Commercial heavy-duty vehicles
are often resold after a few years and
may be repurposed by the second or
third owner. Thus issues of resale value
and adaptability have historically been
key concerns for purchasers.
EPA and NHTSA have designed our
respective standards in careful
consideration of the diversity and
complexity of the heavy-duty truck
industry, as discussed in Section I.C.

26 GVWR describes the maximum load that can be
carried by a vehicle, including the weight of the
vehicle itself. Heavy-duty vehicles (including those
designed for primary purposes other than towing)
also have a gross combined weight rating (GCWR),

which describes the maximum load that the vehicle
can haul, including the weight of a loaded trailer
and the vehicle itself.
27 Class 2b vehicles manufactured as passenger
vehicles (Medium Duty Passenger Vehicles,
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(2) Related Regulatory and NonRegulatory Programs
(a) History of EPA’s Heavy-Duty
Regulatory Program and Assessments of
the Impacts of Greenhouse Gases on
Climate Change
To provide a context for EPA’s
program to reduce greenhouse gas
emissions from motor vehicles, this
subsection provides an overview of two
important related areas. First, we
summarize the history of EPA’s heavy-
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duty regulatory program, which
provides a basis for the compliance
structure of this rulemaking. Next we
summarize EPA prior assessments of the
impacts of greenhouse gases on climate
change, which provides a basis for
much of the analysis of the
environmental benefits of this
rulemaking.
(i) History of EPA’s Heavy-Duty
Regulatory Program
Since the 1980s, EPA has acted
several times to address tailpipe
emissions of criteria pollutants and air
toxics from heavy-duty vehicles and
engines. During the last two decades
these programs have primarily
addressed emissions of particulate
matter (PM) and the primary ozone
precursors, hydrocarbons (HC) and
oxides of nitrogen (NOX). These
programs, which have successfully
achieved significant and cost-effective
reductions in emissions and associated
health and welfare benefits to the
nation, were an important basis of the
Phase 1 program. See e.g. 66 FR 5002,
5008, and 5011–5012 (January 18, 2001)
(detailing substantial public health
benefits of controls of criteria pollutants
from heavy-duty diesel engines,
including bringing areas into attainment
with primary (public health) PM
NAAQS, or contributing substantially to
such attainment); National
Petrochemical Refiners Association v.
EPA, 287 F. 3d 1130, 1134 (D.C. Cir.
2002) (referring to the ‘‘dramatic
reductions’’ in criteria pollutant
emissions resulting from the EPA onMDPVs) are covered by the light-duty GHG and fuel
economy standards and therefore are not addressed
in this rulemaking.
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and upholding all of the standards).
As required by the Clean Air Act
(CAA), the emission standards
implemented by these programs include
standards that apply at the time that the
vehicle or engine is sold and continue
to apply in actual use. EPA’s overall
program goal has always been to achieve
emissions reductions from the complete
vehicles that operate on our roads. The
agency has often accomplished this goal
for many heavy-duty truck categories by
regulating heavy-duty engine emissions.
A key part of this success has been the
development over many years of a wellestablished, representative, and robust
set of engine test procedures that
industry and EPA now use routinely to
measure emissions and determine
compliance with emission standards.
These test procedures in turn serve the
overall compliance program that EPA
implements to help ensure that
emissions reductions are being
achieved. By isolating the engine from
the many variables involved when the
engine is installed and operated in a HD
vehicle, EPA has been able to accurately
address the contribution of the engine
alone to overall emissions.
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(ii) EPA Assessment of the Impacts of
Greenhouse Gases on Climate Change
In 2009, the EPA Administrator
issued the document known as the
Endangerment Finding under CAA
section 202(a)(1).28 In the Endangerment
Finding, which focused on public
health and public welfare impacts
within the United States, the
Administrator found that elevated
concentrations of GHG emissions in the
atmosphere may reasonably be
anticipated to endanger public health
and welfare of current and future
generations. See also Coalition for
Responsible Regulation v. EPA, 684 F.
3d 102, 117–123 (D.C. Cir. 2012)
(upholding the endangerment finding in
all respects). The following sections
summarize the key information
included in the Endangerment Finding.
Climate change caused by human
emissions of GHGs threatens public
health in multiple ways. By raising
average temperatures, climate change
increases the likelihood of heat waves,
which are associated with increased
deaths and illnesses. While climate
change also decreases the likelihood of
cold-related mortality, evidence
indicates that the increases in heat
mortality will be larger than the
28 ‘‘Endangerment and Cause or Contribute
Findings for Greenhouse Gases Under section
202(a) of the Clean Air Act,’’ 74 FR 66496
(December 15, 2009) (‘‘Endangerment Finding’’).
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decreases in cold mortality in the
United States. Compared to a future
without climate change, climate change
is expected to increase ozone pollution
over broad areas of the U.S., including
in the largest metropolitan areas with
the worst ozone problems, and thereby
increase the risk of morbidity and
mortality. Other public health threats
also stem from projected increases in
intensity or frequency of extreme
weather associated with climate change,
such as increased hurricane intensity,
increased frequency of intense storms
and heavy precipitation. Increased
coastal storms and storm surges due to
rising sea levels are expected to cause
increased drownings and other adverse
health impacts. Children, the elderly,
and the poor are among the most
vulnerable to these climate-related
health effects. See also 79 FR 75242
(December 17, 2014) (climate change,
and temperature increases in particular,
likely to increase O3 (ozone) pollution
‘‘over broad areas of the U.S., including
the largest metropolitan areas with the
worst O3 problems, increas[ing] the risk
of morbidity and mortality’’).
Climate change caused by human
emissions of GHGs also threatens public
welfare in multiple ways. Climate
changes are expected to place large
areas of the country at serious risk of
reduced water supplies, increased water
pollution, and increased occurrence of
extreme events such as floods and
droughts. Coastal areas are expected to
face increased risks from storm and
flooding damage to property, as well as
adverse impacts from rising sea level,
such as land loss due to inundation,
erosion, wetland submergence and
habitat loss. Climate change is expected
to result in an increase in peak
electricity demand, and extreme
weather from climate change threatens
energy, transportation, and water
resource infrastructure. Climate change
may exacerbate ongoing environmental
pressures in certain settlements,
particularly in Alaskan indigenous
communities. Climate change also is
very likely to fundamentally rearrange
U.S. ecosystems over the 21st century.
Though some benefits may balance
adverse effects on agriculture and
forestry in the next few decades, the
body of evidence points towards
increasing risks of net adverse impacts
on U.S. food production, agriculture and
forest productivity as temperature
continues to rise. These impacts are
global and may exacerbate problems
outside the U.S. that raise humanitarian,
trade, and national security issues for
the U.S. See also 79 FR 75382
(December 17, 2014) (welfare effects of
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O3 increases due to climate change, with
emphasis on increased wildfires).
As outlined in Section VIII.A of the
2009 Endangerment Finding, EPA’s
approach to providing the technical and
scientific information to inform the
Administrator’s judgment regarding the
question of whether GHGs endanger
public health and welfare was to rely
primarily upon the recent, major
assessments by the U.S. Global Change
Research Program (USGCRP), the
Intergovernmental Panel on Climate
Change (IPCC), and the National
Research Council (NRC) of the National
Academies. These assessments
addressed the scientific issues that EPA
was required to examine, were
comprehensive in their coverage of the
GHG and climate change issues, and
underwent rigorous and exacting peer
review by the expert community, as
well as rigorous levels of U.S.
government review. Since the
administrative record concerning the
Endangerment Finding closed following
EPA’s 2010 Reconsideration Denial, a
number of new major, peer-reviewed
scientific assessments have been
released. These include the IPCC’s 2012
‘‘Special Report on Managing the Risks
of Extreme Events and Disasters to
Advance Climate Change Adaptation’’
(SREX) and the 2013–2014 Fifth
Assessment Report (AR5), the
USGCRP’s 2014 ‘‘Climate Change
Impacts in the United States’’ (Climate
Change Impacts), and the NRC’s 2010
‘‘Ocean Acidification: A National
Strategy to Meet the Challenges of a
Changing Ocean’’ (Ocean Acidification),
2011 ‘‘Report on Climate Stabilization
Targets: Emissions, Concentrations, and
Impacts over Decades to Millennia’’
(Climate Stabilization Targets), 2011
‘‘National Security Implications for U.S.
Naval Forces’’ (National Security
Implications), 2011 ‘‘Understanding
Earth’s Deep Past: Lessons for Our
Climate Future’’ (Understanding Earth’s
Deep Past), 2012 ‘‘Sea Level Rise for the
Coasts of California, Oregon, and
Washington: Past, Present, and Future,’’
2012 ‘‘Climate and Social Stress:
Implications for Security Analysis’’
(Climate and Social Stress), and 2013
‘‘Abrupt Impacts of Climate Change’’
(Abrupt Impacts) assessments.
EPA has reviewed these new
assessments and finds that the improved
understanding of the climate system
they present further strengthens the case
that GHG emissions endanger public
health and welfare.
In addition, these assessments
highlight the urgency of the situation as
the concentration of CO2 in the
atmosphere continues to rise. Absent a
reduction in emissions, a recent
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National Research Council assessment
projected that concentrations by the end
of the century would increase to levels
that the Earth has not experienced for
millions of years.29 In fact, that
assessment stated that ‘‘the magnitude
and rate of the present greenhouse gas
increase place the climate system in
what could be one of the most severe
increases in radiative forcing of the
global climate system in Earth
history.’’ 30 What this means, as stated
in another NRC assessment, is that:
Emissions of carbon dioxide from the
burning of fossil fuels have ushered in a new
epoch where human activities will largely
determine the evolution of Earth’s climate.
Because carbon dioxide in the atmosphere is
long lived, it can effectively lock Earth and
future generations into a range of impacts,
some of which could become very severe.
Therefore, emission reductions choices made
today matter in determining impacts
experienced not just over the next few
decades, but in the coming centuries and
millennia.31
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Moreover, due to the time-lags
inherent in the Earth’s climate, the
Climate Stabilization Targets assessment
notes that the full warming from any
given concentration of CO2 reached will
not be realized for several centuries.
The most recent USGCRP ‘‘National
Climate Assessment’’ 32 emphasizes that
climate change is already happening
now and is happening in the United
States. The assessment documents the
increases in some extreme weather and
climate events in recent decades, as well
as the resulting damage and disruption
to infrastructure and agriculture, and
projects continued increases in impacts
across a wide range of peoples, sectors,
and ecosystems.
These assessments underscore the
urgency of reducing emissions now.
Today’s emissions will otherwise lead
to raised atmospheric concentrations for
thousands of years, and raised Earth
system temperatures for even longer.
Emission reductions today will benefit
the public health and public welfare of
current and future generations.
Finally, it should be noted that the
concentration of carbon dioxide in the
atmosphere continues to rise
dramatically. In 2009, the year of the
Endangerment Finding, the average
concentration of carbon dioxide as
measured on top of Mauna Loa was 387
29 National

Research Council, Understanding
Earth’s Deep Past, p. 1.
30 Id., p.138.
31 National Research Council, Climate
Stabilization Targets, p. 3.
32 U.S. Global Change Research Program, Climate
Change Impacts in the United States: The Third
National Climate Assessment, May 2014 Available
at http://nca2014.globalchange.gov/.
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parts per million.33 The average
concentration in 2015 was 401 parts per
million, the first time an annual average
has exceeded 400 parts per million
since record keeping began at Mauna
Loa in 1958, and for at least the past
800,000 years according to ice core
records.34 Moreover, 2015 was the
warmest year globally in the modern
global surface temperature record, going
back to 1880, breaking the record
previously held by 2014; this now
means that the last 15 years have been
15 of the 16 warmest years on record.35
(b) The EPA and NHTSA Light-Duty
National GHG and Fuel Economy
Program
On May 7, 2010, EPA and NHTSA
finalized the first-ever National Program
for light-duty cars and trucks, which set
GHG emissions and fuel economy
standards for model years 2012–2016
(see 75 FR 25324). More recently, the
agencies adopted even stricter standards
for model years 2017 and later (77 FR
62624, October 15, 2012). The agencies
have used the light-duty National
Program as a model for the HD National
Program in several respects. This is
most apparent in the case of heavy-duty
pickups and vans, which are similar to
the light-duty trucks addressed in the
light-duty National Program both
technologically as well as in terms of
how they are manufactured (i.e., the
same company often makes both the
vehicle and the engine, and several
light-duty manufacturers also
manufacture HD pickups and vans).36
For HD pickups and vans, there are
close parallels to the light-duty program
in how the agencies have developed our
respective heavy-duty standards and
compliance structures. However, HD
pickups and vans are true work vehicles
that are designed for much higher
towing and payload capabilities than are
light-duty pickups and vans. The
technologies applied to light-duty trucks
are not all applicable to heavy-duty
pickups and vans at the same adoption
rates, and the technologies often
produce a lower percent reduction in
CO2 emissions and fuel consumption
when used in heavy-duty vehicles.
Another difference between the lightduty and the heavy-duty standards is
that each agency adopts heavy-duty
33 ftp://aftp.cmdl.noaa.gov/products/trends/co2/
co2_annmean_mlo.txt.
34 http://www.esrl.noaa.gov/gmd/ccgg/trends/.
35 http://www.ncdc.noaa.gov/sotc/global/201513.
36 This is more broadly true for heavy-duty
pickup trucks than vans because every
manufacturer of heavy-duty pickup trucks also
makes light-duty pickup trucks, while only some
heavy-duty van manufacturers also make light-duty
vans.
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standards based on attributes other than
vehicle footprint, as discussed below.
Due to the diversity of the remaining
HD vehicles, there are fewer parallels
with the structure of the light-duty
program. However, the agencies have
maintained the same collaboration and
coordination that characterized the
development of the light-duty program
throughout the Phase 1 rulemaking and
the continued efforts for Phase 2. Most
notably, as with the light-duty program,
manufacturers will continue to be able
to design and build vehicles to meet a
closely coordinated, harmonized
national program, and to avoid
unnecessarily duplicative testing and
compliance burdens. In addition, the
averaging, banking, and trading
provisions in the HD program, although
structurally different from those of the
light-duty program, serve the same
purpose, which is to allow
manufacturers to achieve large
reductions in fuel consumption and
emissions while providing a broad mix
of products to their customers. The
agencies have also worked closely with
CARB to provide harmonized national
standards.
(c) EPA’s SmartWay Program
EPA’s voluntary SmartWay Transport
Partnership program encourages
businesses to take actions that reduce
fuel consumption and CO2 emissions
while cutting costs by working with the
shipping, logistics, and carrier
communities to identify low carbon
strategies and technologies across their
transportation supply chains. SmartWay
provides technical information,
benchmarking and tracking tools,
market incentives, and partner
recognition to facilitate and accelerate
the adoption of these strategies.
Through the SmartWay program and its
related technology assessment center,
EPA has worked closely with truck and
trailer manufacturers and truck fleets
over the past 12 years to develop test
procedures to evaluate vehicle and
component performance in reducing
fuel consumption and has conducted
testing and has established test
programs to verify technologies that can
achieve these reductions. SmartWay
partners have demonstrated these new
and emerging technologies in their
business operations, adding to the body
of technical data and information that
EPA can disseminate to industry,
researchers and other stakeholders. Over
the last several years, EPA has
developed hands-on experience testing
the largest heavy-duty trucks and
trailers and evaluating improvements in
tire and vehicle aerodynamic
performance. In developing the Phase 1
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program, the agencies drew from this
testing and from the SmartWay
experience. In the same way, the
agencies benefitted from SmartWay in
developing the Phase 2 trailer program.
(d) DOE’s SuperTruck Initiative
The U.S. Department of Energy
launched its SuperTruck I initiative in
2009. SuperTruck I was a DOE
partnership with four industry teams,
who at this point have either met the
SuperTruck I 50 percent fuel efficiency
improvement goal (relative to a 2009
best-in-class truck) or have laid the
groundwork to succeed. Teams from
Cummins/Peterbilt, Daimler, and Volvo
exceeded the 50 percent efficiency
improvement goal, with Navistar on
track to exceed this target later this year.
Research vehicles developed under
SuperTruck I are Class 8 combination
tractor-trailers that have dramatically
increased fuel and freight efficiency
through the use of advanced
technologies. These technologies
include tractor and trailer aerodynamic
devices, engine waste heat recovery
systems, hybrids, automated
transmissions and lightweight materials.
In March 2016 DOE announced
SuperTruck II, which is an $80M
follow-on to SuperTruck I, where DOE
will continue to partner with industry
teams to collaboratively fund new
projects to research, develop, and
demonstrate technologies to further
improve heavy-truck freight efficiency—
by more than 100 percent, relative to a
manufacturer’s best-in-class 2009 truck.
Achieving these kinds of Class 8 truck
efficiency increases will require an
integrated systems approach to ensure
that the various components of the
vehicle work well together. SuperTruck
II projects will utilize a wide variety of
truck and trailer technology approaches
to achieve performance targets, such as
further improvements in engine
efficiency, drivetrain efficiency,
aerodynamic drag, tire rolling
resistance, and vehicle weight.
The agencies leveraged the outcomes
of SuperTruck I by projecting how these
tractor and trailer technologies could
continue to advance from this early
developmental stage toward the
prototype and production stages. For a
number of the SuperTruck technologies,
the agencies are projecting advancement
into production, given appropriate lead
time. For example, a number of the
aerodynamic and transmission
technologies are projected to be in
widespread production by 2021, and the
agencies are finalizing 2021 standards
based in part on performance of these
SuperTruck technologies. For other
more advanced SuperTruck
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technologies, such as organic Rankine
cycle waste heat recovery systems, the
agencies are projecting that additional
lead time is needed to ensure that these
technologies will be effective and
reliable in production. For these
technologies, the agencies are finalizing
2027 standards whose stringency
reflects a significant market adoption
rate of advanced technologies, including
waste heat recovery systems.
Furthermore, the agencies are
encouraged by DOE’s announcement of
SuperTruck II. We believe that the
combination of HD Phase 2 and
SuperTruck II will provide both a strong
motivation and a proven means for
manufacturers to fully develop these
technologies within the lead times we
have projected.
(e) The State of California
California has established ambitious
goals for reducing GHG emissions from
heavy-duty vehicles and engines as part
of an overall plan to reduce GHG
emissions from the transportation sector
in California.37 Heavy-duty vehicles are
responsible for one-fifth of the total
GHG emissions from transportation
sources in California. In the past several
years, the California Air Resources
Board (CARB) has taken a number of
actions to reduce GHG emissions from
heavy-duty vehicles and engines. For
example, in 2008, CARB adopted
regulations to reduce GHG emissions
from heavy-duty tractors that pull boxtype trailers through improvements in
tractor and trailer aerodynamics and the
use of low rolling resistance tires.38 The
tractor–trailer operators subject to the
CARB regulation are required to use
SmartWay-certified tractors and trailers,
or retrofit their existing fleet with
SmartWay-verified technologies,
consistent with California’s state
authority to regulate both new and inuse vehicles. In December 2013, CARB
adopted regulations that establish its
own parallel Phase 1 program with
standards consistent with EPA Phase 1
standards. On December 5, 2014,
California’s Office of Administrative
Law approved CARB’s adoption of the
Phase 1 standards, with an effective date
of December 5, 2014.39 Complementary
37 See

http://www.arb.ca.gov/cc/cc.htm for details
on the California Air Resources Board climate
change actions, including a discussion of Assembly
Bill 32, and the Climate Change Scoping Plan
developed by CARB, which includes details
regarding CARB’s future goals for reducing GHG
emissions from heavy-duty vehicles.
38 See http://www.arb.ca.gov/msprog/truckstop/
trailers/trailers.htm for a summary of CARB’s
‘‘Tractor-Trailer Greenhouse Gas Regulation.’’
39 See http://www.arb.ca.gov/regact/2013/
hdghg2013/hdghg2013.htm for details regarding
CARB’s adoption of the Phase 1 standards.
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to its regulatory efforts, CARB and other
California agencies are investing
significant public capital through
various incentive programs to accelerate
fleet turnover and stimulate technology
innovation within the heavy-duty
vehicle market (e.g., Air Quality
Improvement, Carl Moyer, Loan
Incentives, Lower-Emission School Bus
and Goods Movement Emission
Reduction Programs).40 Recently,
California Governor Jerry Brown
established a target of up to 50 percent
petroleum reduction by 2030.
California has long had the unique
ability among states to adopt its own
separate new motor vehicle standards
per section 209 of the Clean Air Act
(CAA). Although section 209(a) of the
CAA expressly preempts states from
adopting and enforcing standards
relating to the control of emissions from
new motor vehicles or new motor
vehicle engines (such as state controls
for new heavy-duty engines and
vehicles), CAA section 209(b) directs
EPA to waive this preemption under
certain conditions. Under the waiver
process set out in CAA section 209(b),
EPA has granted CARB a waiver for its
initial heavy-duty vehicle GHG
regulation.41 Even with California’s
ability under the CAA to establish its
own emission standards, EPA and
CARB have worked closely together
over the past several decades to largely
harmonize new vehicle criteria
pollutant standard programs for heavyduty engines and heavy-duty vehicles.
In the past several years EPA and
NHTSA also consulted with CARB in
the development of the Federal lightduty vehicle GHG and CAFE
rulemakings for the 2012–2016 and
2017–2025 model years.
As discussed above, California
operates under state authority to
establish its own new heavy-duty
vehicle and engine emission standards,
including standards for CO2, methane,
N2O, and hydrofluorocarbons. EPA
recognizes this independent authority,
and we also recognize the potential
benefits for the regulated industry if the
Federal Phase 2 standards could result
40 See http://www.arb.ca.gov/ba/fininfo.htm for
detailed descriptions of CARB’s mobile source
incentive programs. Note that EPA works to support
CARB’s heavy-duty incentive programs through the
West Coast Collaborative (http://westcoast
collaborative.org/) and the Clean Air Technology
Initiative (https://www.epa.gov/cati).
41 See EPA’s waiver of CARB’s heavy-duty tractortrailer greenhouse gas regulation applicable to new
2011 through 2013 model year Class 8 tractors
equipped with integrated sleeper berths (sleepercab tractors) and 2011 and subsequent model year
dry-can and refrigerated-van trailers that are pulled
by such tractors on California highways at 79 FR
46256 (August 7, 2014).
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in a single, National Program that would
meet the EPA and NHTSA’s statutory
requirements to set appropriate and
maximum feasible standards, and also
be equivalent to potential future new
heavy-duty vehicle and engine GHG
standards established by CARB
(addressing the same model years as
addressed by the final Federal Phase 2
program and requiring the same
technologies). In order to further the
opportunity for maintaining coordinated
Federal and California standards in the
Phase 2 timeframe (as well as to benefit
from different technical expertise and
perspective), EPA and NHTSA
consulted frequently with CARB while
developing the Phase 2 rule. Prior to the
proposal, the agencies’ technical staff
shared information on technology cost,
technology effectiveness, and feasibility
with the CARB staff. We also received
information from CARB on these same
topics. In addition, CARB staff and
managers participated with EPA and
NHTSA in meetings with many external
stakeholders, in particular with vehicle
OEMs and technology suppliers. The
agencies continued significant
consultation during the development of
the final rules.
EPA and NHTSA believe that through
this information sharing and dialog we
have enhanced the potential for the
Phase 2 program to result in a National
Program that can be adopted not only by
the Federal agencies, but also by the
State of California, given the strong
interest from the regulated industry for
a harmonized State and Federal
program. In its public comments,
California reiterated its support for a
harmonized State and Federal program,
although it identified several areas in
which it believed the proposed program
needed to be strengthened.
(f) Environment and Climate Change
Canada
On March 13, 2013, Environment and
Climate Change Canada (ECCC), which
is EPA’s Canadian counterpart,
published its own regulations to control
GHG emissions from heavy-duty
vehicles and engines, beginning with
MY 2014. These regulations are closely
aligned with EPA’s Phase 1 program to
achieve a common set of North
American standards. ECCC has
expressed its intention to amend these
regulations to further limit emissions of
greenhouse gases from new on-road
heavy-duty vehicles and their engines
for post-2018 MYs. As with the
development of the current regulations,
ECCC is committed to continuing to
work closely with EPA to maintain a
common Canada–United States
approach to regulating GHG emissions
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for post-2018 MY vehicles and engines.
This approach will build on the long
history of regulatory alignment between
the two countries on vehicle emissions
pursuant to the Canada–United States
Air Quality Agreement.42 In furtherance
of this coordination, EPA participated in
a workshop hosted by ECCC on March
3, 2016 to discuss Canada’s Phase 2
program.43
The Government of Canada, including
ECCC and Transport Canada, has also
been of great assistance during the
development of this Phase 2 rule. In
particular, the Government of Canada
supported aerodynamic testing, and
conducted chassis dynamometer
emissions testing.
(g) Recommendations of the National
Academy of Sciences
In April 2010, as mandated by
Congress in the EISA, the National
Research Council (NRC) under the
National Academy of Sciences (NAS)
issued a report to NHTSA and to
Congress evaluating medium- and
heavy-duty truck fuel efficiency
improvement opportunities, titled
‘‘Technologies and Approaches to
Reducing the Fuel Consumption of
Medium- and Heavy-duty Vehicles.’’
That NAS report was far reaching in its
review of the technologies that were
available and that might become
available in the future to reduce fuel
consumption from medium- and heavyduty vehicles. In presenting the full
range of technical opportunities, the
report included technologies that may
not be available until 2020 or even
further into the future. The report
provided not only a valuable list of offthe-shelf technologies from which the
agencies drew in developing the Phase
1 program, but also provided useful
information the agencies have
considered when developing this
second phase of regulations.
In April 2014, the NAS issued another
report: ‘‘Reducing the Fuel
Consumption and Greenhouse Gas
Emissions of Medium- and Heavy-Duty
Vehicles, Phase Two, First Report.’’ 44
42 http://www.ijc.org/en_/Air_Quality__
Agreement.
43 ‘‘Phase 2 of the Heavy-duty Vehicle and Engine
Greenhouse Gas Emission Regulations; PreConsultation Session,’’ March 3, 2016.
44 National Research Council ‘‘Reducing the Fuel
Consumption and Greenhouse Gas Emissions of
Medium- and Heavy-Duty Vehicles, Phase Two.’’
Washington, DC, The National Academies Press.
Cooperative Agreement DTNH22–12–00389.
Available electronically from the National Academy
Press Web site at http://www.nap.edu/catalog/
18736/reducing-the-fuel-consumption-andgreenhouse-gas-emissions-of-medium-and-heavyduty-vehicles-phase-two (last accessed May 18,
2016). On September 24, 2016, NAS will release an
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This study outlines a number of
recommendations to the U.S.
Department of Transportation and
NHTSA on technical and policy matters
to consider when addressing the fuel
efficiency of our nation’s medium- and
heavy-duty vehicles. In particular, this
report provided recommendations with
respect to:
• The Greenhouse Gas Emission Model
(GEM) simulation tool used by the
agencies to assess compliance with
vehicle standards
• Regulation of trailers
• Natural gas-fueled engines and
vehicles
• Data collection on in-use operation
The agencies are adopting many of
these recommendations into the Phase 2
program, including recommendations
relating to the GEM simulation tool and
to trailers.
B. Summary of Phase 1 Program
(1) EPA Phase 1 GHG Emission
Standards and NHTSA Phase 1 Fuel
Consumption Standards
The EPA Phase 1 mandatory GHG
emission standards commenced in MY
2014 and include increased stringency
for standards applicable to MY 2017 and
later MY vehicles and engines.
NHTSA’s fuel consumption standards
were voluntary for MYs 2014 and 2015,
due to lead time requirements in EISA,
and apply on a mandatory basis
thereafter. They also increase in
stringency for MY 2017. Both agencies
allowed voluntary early compliance
starting in MY 2013 and encouraged
manufacturers’ participation through
credit incentives.
Given the complexity of the heavyduty industry, the agencies divided the
industry into three discrete categories
for purposes of setting our respective
Phase 1 standards—combination
tractors, heavy-duty pickups and vans,
and vocational vehicles—based on the
relative degree of homogeneity among
trucks within each category. The Phase
1 rules also include separate standards
for the engines that power combination
tractors and vocational vehicles. For
each regulatory category, the agencies
adopted related but distinct program
approaches reflecting the specific
challenges in these segments. In the
following paragraphs, we briefly
summarize EPA’s Phase 1 GHG
emission standards and NHTSA’s Phase
1 fuel consumption standards for the
three regulatory categories of heavyduty vehicles and for the engines
powering vocational vehicles and
update report, consistent with Congress’
quinquennial update requirement.
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because many cost effective
technologies exist for future vehicle
designs. While the agencies agree that
many cost effective technologies exist,
and indeed, we reflect the potential for
many of those technologies to be
applied in our analysis for today’s final
rule, commenters who focused on the
cost-effectiveness of technologies did
not consistently recognize certain realworld constraints on technology
implementation. Manufacturers and
suppliers have limited research and
development capacities, and although
they have some ability to expand (by
adding staff or building new facilities),
the process of developing and applying
new technologies is inherently
constrained by time. Adequate lead time
is also necessary to complete durability,
reliability, and safety testing and ramp
up production to levels that might be
necessary to meet future standards. If
the agencies fail to account for lead time
needs in determining the stringency of
the standards, we could create
unintended consequences, such as
technologies that are applied before they
are ready and lead to maintenance and
repair problems. In addition to costeffectiveness, then, lead time constraints
can also be highly relevant to feasibility
of more stringent standards.
E. EPA and NHTSA Statutory
Authorities
This section briefly summarizes the
respective statutory authority for EPA
and NHTSA to promulgate the Phase 1
and Phase 2 programs. For additional
details of the agencies’ authority, see
Section XV of this document as well as
the Phase 1 rule.80
(1) EPA Authority
Statutory authority for the emission
standards in this rule is found in CAA
section 202(a)(1) and (2) (which requires
EPA to establish standards for emissions
of pollutants from new motor vehicles
and engines which emissions cause or
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FR 57106–57129, September 15, 2011.
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contribute to air pollution which may
reasonably be anticipated to endanger
public health or welfare), and in CAA
sections 202(a)(3), 202(d), 203–209, 216,
and 301 (42 U.S.C. 7521 (a)(1) and (2),
7521(d), 7522–7543, 7550, and 7601).
Title II of the CAA provides for
comprehensive regulation of mobile
sources, authorizing EPA to regulate
emissions of air pollutants from all
mobile source categories. When acting
under Title II of the CAA, EPA
considers such issues as technology
effectiveness, its cost (both per vehicle,
per manufacturer, and per consumer),
the lead time necessary to implement
the technology, and based on this the
feasibility and practicability of potential
standards; the impacts of potential
standards on emissions reductions of
both GHGs and non-GHG emissions; the
impacts of standards on oil conservation
and energy security; the impacts of
standards on fuel savings by customers;
the impacts of standards on the truck
industry; other energy impacts; as well
as other relevant factors such as impacts
on safety.
This action implements a specific
provision from Title II, section 202(a).
Section 202(a)(1) of the CAA states that
‘‘the Administrator shall by regulation
prescribe (and from time to time revise)
. . . standards applicable to the
emission of any air pollutant from any
class or classes of new motor vehicles
. . ., which in his judgment cause, or
contribute to, air pollution which may
reasonably be anticipated to endanger
public health or welfare.’’ With EPA’s
December 2009 final findings that
certain greenhouse gases may
reasonably be anticipated to endanger
public health and welfare and that
emissions of GHGs from section 202(a)
sources cause or contribute to that
endangerment, section 202(a) requires
EPA to issue standards applicable to
emissions of those pollutants from new
motor vehicles. See Coalition for
Responsible Regulation v. EPA, 684 F.
3d at 116–125, 126–27 cert. granted by,
in part Util. Air Regulatory Group v.
EPA, 134 S. Ct. 418 (2013), affirmed in
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part and reversed in part on unrelated
grounds by Util. Air Regulatory Group v.
EPA, 134 S. Ct. 2427 (2014) (upholding
EPA’s endangerment and cause and
contribute findings, and further
affirming EPA’s conclusion that it is
legally compelled to issue standards
under section 202(a) to address
emission of the pollutant which
endangers after making the
endangerment and cause or contribute
findings); see also id. at 127–29
(upholding EPA’s light-duty GHG
emission standards for MYs 2012–2016
in their entirety).
Other aspects of EPA’s legal authority,
including its authority under section
202(a), its testing authority under
section 203 of the Act, and its
enforcement authorities under sections
205 and 207 of the Act are discussed
fully in the Phase 1 rule, and need not
be repeated here. See 76 FR 57129–
57130.
In this final rule, EPA is establishing
first-time CO2 emission standards for
trailers hauled by tractors. 80 FR 40170.
Certain commenters, notably the Truck
Trailer Manufacturers Association
(TTMA), maintained that EPA lacks
authority to adopt requirements for
trailer manufacturers, and that emission
standards for trailers could be
implemented, if at all, by requirements
applicable to the entity assembling a
tractor-trailer combination. The
argument is that trailers by themselves
are not ‘‘motor vehicles’’ as defined in
section 216(2) of the Act, that trailer
manufacturers therefore do not
manufacture motor vehicles, and that
standards for trailers can be imposed, if
at all, only on ‘‘the party that joined the
trailer to the tractor.’’ Comments of
TTMA, p. 4; Comments of TTMA
(March 31, 2016) p. 2.
EPA also proposed a number of
changes and clarifications for rules
respecting glider kits and glider
vehicles. 80 FR 40527–40530. As shown
in Figure I.1, a glider kit is a tractor
chassis with frame, front axle, interior
and exterior cab, and brakes.
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It is intended for self-propelled
highway use, and becomes a glider
vehicle when an engine, transmission,
and rear axle are added. Engines are
often salvaged from earlier model year
vehicles, remanufactured, and installed
in the glider kit. The final manufacturer
of the glider vehicle, i.e. the entity that
installs an engine, is typically a
different manufacturer than the original
manufacturer of the glider kit. The final
rule contains emission standards for
glider vehicles, but does not contain
separate standards for glider kits.81
Many commenters to both the
proposed rule and the NODA supported
EPA’s interpretation. However, a
number of commenters, including
Daimler, argued that glider kits are not
motor vehicles and so EPA lacks the
authority to impose any rules respecting
their sale or configuration. Comments of
Daimler, pp. 122–23; Comments of
Daimler Trucks (April 1, 2016) pp. 2–3.
We respond to these comments below,
with a more detailed response appearing
in RTC Section 1.3.1 and 14.2.
Under the Act, ‘‘motor vehicle’’ is
defined as ‘‘any self-propelled vehicle
designed for transporting persons or
property on a street or highway.’’ CAA
81 As discussed in sections (c) and (d) below,
however, manufacturers of glider kits can, and
typically are, responsible for obtaining a certificate
of conformity before shipping a glider kit. This is
because they are manufacturers of motor vehicles,
in this case, an incomplete vehicle.
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section 216(2). At proposal, EPA
maintained that tractor-trailers are
motor vehicles and that EPA therefore
has the authority to promulgate
emission standards for complete and
incomplete vehicles—both the tractor
and the trailer. 80 FR 40170. The same
proposition holds for glider kits and
glider vehicles. Id. at 80 FR 40528. The
argument that a trailer, or a glider kit,
standing alone, is not self-propelled,
and therefore is not a motor vehicle,
misses the key issues of authority under
the Clean Air Act to promulgate
emission standards for motor vehicles
produced in discrete segments, and the
further issue of the entities—namely
‘‘manufacturers’’—to which standards
and certification requirements apply.
Simply put, EPA is authorized to set
emission standards for complete and
incomplete motor vehicles,
manufacturers of complete and
incomplete motor vehicles can be
required to certify to those emission
standards, and there can be multiple
manufacturers of a motor vehicle, each
of which can be required to certify.
(a) Standards for Complete Vehicles—
Tractor-Trailers and Glider Vehicles
Section 202(a)(1) authorizes EPA to
set standards ‘‘applicable to the
emission of any air pollutant from any
. . . new motor vehicles.’’ There is no
question that EPA is authorized to
establish emission standards under this
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provision for complete new motor
vehicles, and thus can promulgate
emission standards for air pollutants
emitted by tractor-trailers and by glider
vehicles.
Daimler maintained in its comments
that although a glider vehicle is a motor
vehicle, it is not a ‘‘new’’ motor vehicle
because ‘‘glider vehicles, when
constructed retain the identity of the
donor vehicle, such that the title has
already been exchanged, making the
vehicles not ‘new’ under the CAA.’’
Daimler Comments p. 121; see also the
similar argument in Daimler Truck
Comments (April 1, 2016), p. 4. Daimler
maintains that because title to the
powertrain from the donor vehicle has
already been transferred, the glider
vehicle to which the powertrain is
added cannot be ‘‘new.’’ Comments of
April 1, 2016 p. 4. Daimler also notes
that NHTSA considers a truck to be
‘‘newly manufactured’’ and subject to
Federal Motor Vehicle Safety Standards
when a new cab is used in its assembly,
‘‘unless the engine, transmission, and
drive axle(s) (as a minimum) of the
assembled vehicle are not new, and at
least two of these components were
taken from the same vehicle.’’ 49 CFR
571.7(e). Daimler urges EPA to adopt a
parallel provision here.
First, this argument appears to be
untimely. In Phase 1, EPA already
indicated that glider vehicles are new
motor vehicles, at least implicitly, by
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adopting an interim exemption for
them. See 76 FR 57407 (adopting 40
CFR 1037.150(j) indicating that the
general prohibition against introducing
a vehicle not subject to current model
year standards does not apply to MY
2013 or earlier engines). Assuming the
argument that glider vehicles are not
new can be raised in this rulemaking,
EPA notes that the Clean Air Act defines
‘‘new motor vehicle’’ as ‘‘a motor
vehicle the equitable or legal title to
which has never been transferred to an
ultimate purchaser’’ (section 216(3)).
Glider vehicles are typically marketed
and sold as ‘‘brand new’’ trucks. Indeed,
one prominent assembler of glider kits
and glider vehicles advertises that
‘‘Fitzgerald Glider Kits offers customers
the option to purchase a brand new
2016 tractor, in any configuration
offered by the manufacturer . . .
Fitzgerald Glider Kits has mastered the
process of taking the ‘Glider Kit’ and
installing the components to work
seamlessly with the new truck.’’ 82 The
purchaser of a ‘‘new truck’’ necessarily
takes initial title to that truck.83 Daimler
would have it that this ‘new truck’
terminology is a mere marketing ploy,
but it obviously reflects reality. As
shown in Figure I.1 above, the glider kit
constitutes the major parts of the
vehicle, lacking only the engine,
transmission, and rear axle. The EPA
sees nothing in the Act that compels the
result that adding a used component to
an otherwise new motor vehicle
necessarily vitiates classification of the
motor vehicle as ‘‘new.’’ See 80 FR
40528. Rather, reasonable judgments
must be made, and in this case, the
agency believes it reasonable that the
tail need not wag the dog: Adding the
engine and transmission to the
otherwise-complete vehicle does not
prevent the glider vehicle from being
‘‘new’’—as marketed. The fact that this
approach is reasonable, if not mandated,
is confirmed by the language of the
Act’s definition of ‘‘new motor vehicle
engine,’’ which includes any ‘‘engine in
a new motor vehicle’’ without regard to
whether or not the engine was
previously used. EPA has also
previously addressed the issue of used
components in new engines and
vehicles explicitly in regulations in the
context of locomotives and locomotive
engines in 40 CFR part 1033. There we
defined remanufactured locomotives
82 Advertisement for Fitzgerald Glider kits in
Overdrive magazine (December 2015) (emphasis
added).
83 Fitzgerald states ‘‘All Fitzgerald glider kits will
be titled in the state of Tennessee and you will
receive a title to transfer to your state.’’ https://
www.fitzgeraldgliderkits.com/frequently-askedquestions. Last accessed July 9, 2016.

VerDate Sep<11>2014

02:45 Oct 25, 2016

Jkt 241001

and locomotive engines to be ‘‘new’’
locomotives and locomotive engines.
See 63 FR 18980; see also Summary and
Analysis of Comments on Notice of
Proposed Rulemaking for Emission
Standards for Locomotives and
Locomotive Engines (EPA–420–R–97–
101 (December 1997)) at pp. 10–14. This
is a further reason that the model year
of the engine is not determinative of
whether a glider vehicle is ‘‘new.’’ As to
the suggestion to adopt a provision
parallel to the NHTSA definition, EPA
notes that the NHTSA definition was
developed for different purposes using
statutory authority which differs from
the Clean Air Act in language and
intent. There consequently is no basis
for requiring EPA to adopt such a
definition, and doing so would impede
meaningful control of both GHG
emissions and criteria pollutant
emissions from glider vehicles.
(b) Standards for Incomplete Vehicles
Section 202(a)(1) not only authorizes
EPA to set standards ‘‘applicable to the
emission of any air pollutant from any
. . . new motor vehicles,’’ but states
further that these standards are
applicable ‘‘whether such vehicles . . .
are designed as complete systems or
incorporate devices to prevent or
control such pollution.’’ The Act in fact
thus not only contemplates, but in some
instances, directly commands that EPA
establish standards for incomplete
vehicles and vehicle components. See
CAA section 202(a)(6) (standards for
onboard vapor recovery systems on
‘‘new light-duty vehicles,’’ and
requiring installation of such systems);
section 202(a)(5)(A) (standards to
control emissions from refueling motor
vehicles, and requiring consideration of,
and possible design standards for,
fueling system components); 202(k)
(standards to control evaporative
emissions from gasoline-fueled motor
vehicles). Both TTMA and Daimler
argued, in effect, that these provisions
are the exceptions that prove the rule
and that without this type of
enumerated exception, only entire,
complete vehicles can be considered to
be ‘‘motor vehicles.’’ This argument is
not persuasive. Congress did not
indicate that these incomplete vehicle
provisions were exceptions to the
definition of motor vehicle. Just the
opposite. Without amending the new
motor vehicle definition, or otherwise
indicating that these provisions were
not already encompassed within Title II
authority over ‘‘new motor vehicles’’,
Congress required EPA to set standards
for evaporative emissions from a portion
of a motor vehicle. Congress thus
indicated in these provisions: (1) That
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standards should apply to ‘‘vehicles’’
whether or not the ‘‘vehicles’’ were
designed as complete systems; (2) that
some standards should explicitly apply
only to certain components of a vehicle
that are plainly not self-propelled.
Congress thus necessarily was of the
view that incomplete vehicles can be
motor vehicles.
Emission standards EPA sets pursuant
to this authority thus can be, and often
are focused on emissions from the new
motor vehicle, and from portions,
systems, parts, or components of the
vehicle. Standards thus apply not just to
exhaust emissions, but to emissions
from non-exhaust portions of a vehicle,
or from specific vehicle components or
parts. See the various evaporative
emission standards for light duty
vehicles in 40 CFR part 86, subpart B
(e.g., 40 CFR 86.146–96 and 86.150–98
(refueling spitback and refueling test
procedures); 40 CFR 1060.101–103 and
73 FR 59114–59115 (various evaporative
emission standards for small spark
ignition equipment); 40 CFR 86.1813–
17(a)(2)(iii) (canister bleed evaporative
emission test procedure, where testing
is solely of fuel tank and evaporative
canister); see also 79 FR 23507 (April
28, 2014) (incomplete heavy duty
gasoline vehicles could be subject to,
and required to certify compliance with,
evaporative emission standards)). These
standards are implemented by testing
the particular vehicle component, not
by whole vehicle testing,
notwithstanding that the component
may not be self-propelled until it is
installed in the vehicle or (in the case
of non-road equipment), propelled by an
engine.84
EPA thus can set standards for all or
just a portion of the motor vehicle
notwithstanding that an incomplete
motor vehicle may not yet be selfpropelled. This is not to say that the Act
authorizes emission standards for any
part of a motor vehicle, however
insignificant. Under the Act it is
reasonable to consider both the
significance of the components in
comparison to the entire vehicle and the
significance of the components for
achieving emissions reductions. A
vehicle that is complete except for an
ignition switch can be subject to
standards even though it is not self84 ‘‘Non-road vehicles’’ are defined differently
than ‘‘motor vehicles’’ under the Act, but the
difference does not appear relevant here. Non-road
vehicles, like motor vehicles, must be propelled by
an engine. See CAA section 216(11) (‘‘ ‘nonroad
vehicle’ means a vehicle that is powered by a
nonroad engine’’). Pursuant to this authority, EPA
has promulgated many emission standards
applicable to components of engineless non-road
equipment, for which the equipment manufacturer
must certify.
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propelled. Likewise, as just noted,
vehicle components that are significant
for controlling evaporative emissions
can be subject to standards even though
in isolation the components are not selfpropelled. However, not every
individual component of a complete
vehicle can be subjected to standards as
an incomplete vehicle. To reflect these
considerations, EPA is adopting
provisions stating that a trailer is a
vehicle ‘‘when it has a frame with one
or more axles attached,’’ and a glider kit
becomes a vehicle when ‘‘it includes a
passenger compartment attached to a
frame with one or more axles.’’ Section
1037.801 definition of ‘‘vehicle,’’
paragraphs (1)(ii) and (iii); see also
Section XIII.B below.
TTMA and Daimler each maintained
that this claim of authority is openended, and can be extended to the least
significant vehicle part. As noted above,
EPA acknowledges that lines need to be
drawn, but whether looking at the
relation between the incomplete vehicle
and the complete vehicle, or looking at
the relation between the incomplete
vehicle and the emissions control
requirements, it is evident that trailers
and glider kits should properly be
treated as vehicles, albeit incomplete
ones.85 They properly fall on the vehicle
side of the line. When one finishes
assembling a whole aggregation of parts
to make a finished section of the vehicle
(e.g. the trailer), that is sufficient. You
have an entire, complete section made
up of assembled parts. Everything
needed to be a trailer is complete. This
is not an engine block, a wheel, or a
headlight. Similarly, glider kits
comprise the largely assembled tractor
chassis with front axles, frame, interior
and exterior cab, and brakes. This is not
a few assembled components; rather, it
is an assembled truck with a few
components missing. See CAA section
216(9) of the Act, which defines ‘‘motor
vehicle or engine part manufacturer’’ as
‘‘any person engaged in the
manufacturing, assembling or rebuilding
of any device, system, part, component
or element of design which is installed
in or on motor vehicles or motor vehicle
engines.’’ Trailers and glider kits are not
‘‘installed in or on’’ a motor vehicle. A
trailer is half of the tractor-trailer, not
some component installed on the
tractor. And one would more naturally
refer to the donor drivetrain being
installed on the glider kit than vice
versa. See Figure I.1 above.
Furthermore, as discussed below, the
85 Cf. Marine Shale Processors v. EPA, 81 F. 3d
1371, 1383 (5th Cir. 1996) (‘‘[w]e make no comment
on this argument: This is simply not a thimbleful
case’’).
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trailer and the glider kit are significant
for purposes of controlling emissions
from the completed vehicle.
Incomplete vehicle standards must, of
course, be reasonably designed to
control emissions caused by that
particular vehicle segment. The
standards for trailers would do so and
account for the tractor-trailer
combination by using a reference tractor
in the trailer test procedure (and,
conversely, by use of a reference trailer
in the tractor test procedure). The Phase
2 rule contains no emission standards
for glider kits in isolation, but the
standards for glider vehicles necessarily
reflect the contribution of the glider kit.
(c) Application of Emission Standards to
Manufacturers
In some ways, the critical issue is to
whom these emission standards apply.
As explained in this section, the
emission standards apply to
manufacturers of motor vehicles, and
manufacturers thus are required to test
and to certify compliance to those
standards. Moreover, the Act
contemplates that a motor vehicle can
have multiple manufacturers. With
respect to the further question of which
manufacturer certifies and tests in
multiple manufacturer situations, EPA
rules have long contained provisions
establishing responsibilities where a
vehicle has multiple manufacturers. We
are applying those principles in the
Phase 2 rules. The overarching principle
is that the entity with most control over
the particular vehicle segment due to
producing it is usually the most
appropriate entity to test and certify.86
EPA is implementing the trailer and
glider vehicle emission standards in
accord with this principle, so that the
entities required to test and certify are
the trailer manufacturer and, for glider
kits and glider vehicles, either the
manufacturer of the glider kit or glider
vehicle, depending on which is more
appropriate in individual
circumstances.
86 See discussion of standards applicable to small
SI equipment fuel systems, implemented by
standards for the manufacturers of that equipment
at 73 FR 59115 (‘‘In most cases, nonroad standards
apply to the manufacturer of the engine or the
manufacturer of the nonroad equipment. Here, the
products subject to the standards (fuel lines and
fuel tanks) are typically manufactured by a different
manufacturer. In most cases the engine
manufacturers do not produce complete fuel
systems and therefore are not in a position to do
all the testing and certification work necessary to
cover the whole range of products that will be used.
We are therefore providing an arrangement in
which manufacturers of fuel-system components
are in most cases subject to the standards and are
subject to certification and other compliance
requirements associated with the applicable
standards’’).
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(i) Definition of Manufacturer
Emission standards are implemented
through regulation of the manufacturer
of the new motor vehicle. See, e.g.
section 206(a)(1) (certification testing of
motor vehicle submitted by ‘‘a
manufacturer’’); 203(a)(1) (manufacturer
of new motor vehicle prohibited from
introducing uncertified motor vehicles
into commerce); 207(a)(1) (manufacturer
of motor vehicle to provide warranty to
ultimate purchaser of compliance with
applicable emission standards); 207(c)
(recall authority); 208(a) (recordkeeping
and testing can be required of every
manufacturer of new motor vehicle).
The Act further distinguishes between
manufacturers of motor vehicles and
manufacturers of motor vehicle parts.
See, e.g. section 206(a)(2) (voluntary
emission control system verification
testing); 203(a)(3)(B) (prohibition on
parts manufacturers and other persons
relating to defeat devices); 207(a)(2)
(parts manufacturer may provide
warranty certification regarding use of
parts); 208(a) (recordkeeping and testing
requirements for manufacturers of
vehicle and engine ‘‘parts or
components’’).
Thus, the question here is whether a
trailer manufacturer or glider kit
manufacturer can be a manufacturer of
a new motor vehicle and thereby
become subject to the certification and
related requirements for manufacturers,
or must necessarily be classified as a
manufacturer of a motor vehicle part or
component. EPA may reasonably
classify trailer manufacturers and glider
kit manufacturers as motor vehicle
manufacturers.
Section 216(1) defines a
‘‘manufacturer’’ as ‘‘any person engaged
in the manufacturing or assembling of
new motor vehicles, new motor vehicle
engines, new nonroad vehicles or new
nonroad engines, or importing such
vehicles or engines for resale, or who
acts for and is under the control of any
such person in connection with the
distribution of new motor vehicles, new
motor vehicle engines, new nonroad
vehicles or new nonroad engines, but
shall not include any dealer with
respect to new motor vehicles, new
motor vehicle engines, new nonroad
vehicles or new nonroad engines
received by him in commerce.’’
It appears plain that this definition
was not intended to restrict the
definition of ‘‘manufacturer’’ to a single
person per vehicle. The use of the
conjunctive, specifying that a
manufacturer is ‘‘any person engaged in
the manufacturing or assembling of new
motor vehicles . . . or who acts for and
is under the control of any such person
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. . .’’ (emphasis added) indicates that
Congress anticipated that motor vehicles
could have more than one manufacturer,
since in at least some cases those will
plainly be different people. The
capacious reference to ‘‘any person
engaged in the manufacturing of motor
vehicles’’ likewise allows the natural
inference that it could apply to multiple
entities engaged in manufacturing.87
The provision also applies both to
entities that manufacture and entities
that assemble, and does so in such a
way as to encompass multiple parties:
Manufacturers ‘‘or’’ (rather than ‘and’)
assemblers are included. Nor is there
any obvious reason that only one person
can be engaged in vehicle manufacture
or vehicle assembling.
Reading the Act to provide for
multiple motor vehicle manufacturers
reasonably reflects industry realities,
and achieves important goals of the
CAA. Since title II requirements are
generally imposed on ‘‘manufacturers’’
it is important that the appropriate
parties be included within the
definition of manufacturer—‘‘any
person engaged in the manufacturing or
assembling of new motor vehicles.’’
Indeed, as set out in Chapter 1 of the
RIA, most heavy duty vehicles are
manufactured or assembled by multiple
entities; see also Comments of Daimler
(October 1, 2015) p. 103.88 One entity
produces a chassis; a different entity
manufactures the engine; specialized
components (e.g. garbage compactors,
cement mixers) are produced by still
different entities. For tractor-trailers,
one person manufactures the tractor,
another the trailer, a third the engine,
and another typically assembles the
trailer to the tractor. Installation of
various vehicle components occurs at
different and varied points and by
different entities, depending on ultimate
desired configurations. See, e.g.
Comments of Navistar (October 1, 2015),
pp. 12–13. The heavy duty sector thus
differs markedly from the light duty
sector (and from manufacturing of light
duty pickups and vans), where a single
company designs the vehicle and engine
(and many of the parts), and does all
87 See United States v. Gonzales, 520 U.S. 1, 5,
(1997) (‘‘Read naturally the word ‘any’ has an
expansive meaning, that is, ‘one or some
indiscriminately of whatever kind’); New York v.
EPA, 443 F.3d 880, 884–87 (D.C. Cir. 2006).
88 ‘‘The EPA should understand that vehicle
manufacturing is a multi-stage process (regardless
of the technologies on the vehicles) and that each
stage of manufacturer has the incentive to properly
complete manufacturing . . . [T]he EPA should
continue the longstanding industry practice of
allowing primary manufacturers to pass incomplete
vehicles with incomplete vehicle documents to
secondary manufacturers who complete the
installation.’’
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assembling of components into the
finished motor vehicle.
(ii) Controls on Manufacturers of
Trailers
It is reasonable to view the trailer
manufacturer as ‘‘engaged in’’ (section
216(1)) the manufacturing or assembling
of the tractor-trailer. The trailer
manufacturer designs, builds, and
assembles a complete and finished
portion of the tractor-trailer. All
components of the trailer—the tires,
axles, flat bed, outsider cover,
aerodynamics—are within its control
and are part of its assembling process.
The trailer manufacturer sets the design
specifications that affect the GHG
emissions attributable to pulling the
trailer. It commences all work on the
trailer, and when that work is complete,
nothing more is to be done. The trailer
is a finished product. With respect to
the trailer, the trailer manufacturer is
analogous to the manufacturer of the
light duty vehicle, specifying,
controlling, and assembling all aspects
of the product from inception to
completion. GHG emissions attributable
to the trailer are a substantial portion of
the total GHG emissions from the
tractor-trailer.89 Moreover, the trailer
manufacturer is not analogous to the
manufacturer of a vehicle part or
component, like a tire manufacturer, or
to the manufacturer of a side skirt. The
trailer is a significant, integral part of
the finished motor vehicle, and is
essential for the tractor-trailer to carry
out its commercial purpose. See 80 FR
40170. Although it is true that another
person may ultimately hitch the trailer
to a tractor (which might be viewed as
completing assembly of the tractortrailer), as noted above, EPA does not
believe that the fact that one person
might qualify as a manufacturer, due to
‘‘assembling’’ the motor vehicle,
precludes another person from
qualifying as a manufacturer, due to
‘‘manufacturing’’ the motor vehicle.
Given that section 216(1) does not
restrict motor vehicle manufacturers to
a single entity, it appears to be
consistent with the facts and the Act to
consider trailer manufacturers as
persons engaged in the manufacture of
a motor vehicle.
This interpretation of section 216(1) is
also reasonable in light of the various
provisions noted above relating to
implementation of the emissions
standards—certification under section
206, prohibitions on entry into
89 The relative contribution of trailer controls
depends on the types of tractors and trailers, as well
as the tier of standards applicable; however, it can
be approximately one-third of the total reduction
achievable for the tractor-trailer.
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commerce under section 203, warranty
and recall under section 207, and
recordkeeping/reporting under section
208. All of these provisions are
naturally applied to the entity
responsible for manufacturing the
trailer, which manufacturer is likewise
responsible for its GHG emissions.
TTMA maintains that if a tractortrailer is a motor vehicle, then only the
entity connecting the trailer to the
tractor could be subject to regulation.90
This is not a necessary interpretation of
section 216(1), as explained above.
TTMA does not discuss that provision,
but notes that other provisions refer to
‘‘a’’ manufacturer (or, in one instance,
‘‘the’’ manufacturer), and maintains that
this shows that only a single entity can
be a manufacturer. See TTMA Comment
pp. 4–5, citing to sections 206(a)(1),
206(b), 207, and 203(a). This reading is
not compelled by the statutory text.
First, the term ‘‘manufacturer’’ in all of
these provisions necessarily reflects the
underlying definition in section 216(1),
and therefore is not limited to a single
entity, as just discussed. Second, the
interpretation makes no practical sense.
An end assembler of a tractor-trailer is
not in a position to certify and warrant
performance of the trailer, given that the
end-assembler has no control over how
trailers are designed, constructed, or
even which trailers are attached to the
tractor. It makes little sense for the
entity least able to control the outcome
to be responsible for that outcome. The
EPA doubts that Congress compelled
such an ungainly implementation
mechanism, especially given that it is
well known that vehicle manufacture
responsibility in the heavy duty vehicle
sector is divided, and given further that
title II includes requirements for EPA to
promulgate emission standards for
portions of vehicles.
(iii) Controls on Manufacturers of Glider
Kits
Application of these same principles
indicate that a glider kit manufacturer is
a manufacturer of a motor vehicle and,
as an entity responsible for assuring that
glider vehicles meet the Phase 2 vehicle
emission standards, can be a party in
the certification process as either the
certificate holder or the entity which
provides essential test information to
the glider vehicle manufacturer. As
noted above, glider kits include the
entire tractor chassis, cab, tires, body,
and brakes. Glider kit manufacturers
thus control critical elements of the
90 Consequently, the essential issue here is not
whether EPA can issue and implement emission
standards for trailers, but at what point in the
implementation process those standards apply.
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ultimate vehicle’s greenhouse gas
emissions, in particular, all
aerodynamic features and all emissions
related to steer tire type. Glider kit
manufacturers would therefore be the
entity generating critical GEM inputs—
at the least, those for aerodynamics and
tires. Glider kit manufacturers also often
know the final configuration of the
glider vehicle, i.e. the type of engine and
transmission which the final assembler
will add to the glider kit.91 This is
because the typical glider kit contains
all necessary wiring, and it is necessary,
in turn, for the glider kit manufacturer
to know the end configuration in order
to wire the kit properly. Thus, a
manufacturer of a glider kit can
reasonably be viewed as a manufacturer
of a motor vehicle under the same logic
as above: There can be multiple
manufacturers of a motor vehicle; the
glider kit manufacturer designs, builds,
and assembles a substantial, complete
and finished portion of the motor
vehicle; and that portion contributes
substantially to the GHG emissions from
the ultimate glider vehicle. A glider kit
is not a vehicle part; rather, it is an
assembled truck with a few components
missing.
EPA rules have long provided
provisions establishing responsibilities
where there are multiple manufacturers
of motor vehicles. See 40 CFR 1037.620
(responsibilities for multiple
manufacturers), 40 CFR 1037.621
(delegated assembly), and 40 CFR
1037.622 (shipment of incomplete
vehicles to secondary vehicle
manufacturers). These provisions, in
essence, allow manufacturers to
determine among themselves as to
which should be the certificate holder,
and then assign respective
responsibilities depending on that
decision. The end result is that
incomplete vehicles cannot be
introduced into commerce without one
of the manufacturers being the
certificate holder.
Under the Phase 1 rules, glider kits
are considered to be incomplete
vehicles which may be introduced into
commerce to a secondary manufacturer
for final assembly. See 40 CFR
91 PACCAR indicated in its comments that
manufacturers of glider kits may not know all
details of final assembly. Provisions on delegated
assembly, shipment of incomplete vehicles to
secondary manufacturers, and assembly
instructions for secondary vehicle manufacturers
allow manufacturers of glider kits and glider
vehicles to apportion responsibilities, as
appropriate, including responsibility as to which
entity shall be the certificate holder. See 40 CFR
1037.130, 1037.621, and 1037.622. Our point here
is that both of these entities are manufacturers of
the glider motor vehicle and therefore that both are
within the Act’s requirements for certification and
testing.
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1037.622(b)(1)(i) and 1037.801
(definition of ‘‘vehicle’’ and
‘‘incomplete vehicle’’) of the Phase 1
regulations (76 FR 57421). Note that 40
CFR 1037.622(b)(1)(i) was originally
codified as 40 CFR 1037.620(b)(1)(i).
EPA is expanding somewhat on these
provisions, but in essence, as under
Phase 1, glider kit and glider vehicle
manufacturers could operate under
delegated assembly provisions whereby
the glider kit manufacturer would be the
certificate holder. See 40 CFR 1037.621
of the final regulations. Glider kit
manufacturers would also continue to
be able to ship uncertified kits to
secondary manufacturers, and the
secondary manufacturer must assemble
the vehicle into certifiable condition. 40
CFR 1037.622.92
(d) Additional Authorities Supporting
EPA’s Actions
Even if, against our view, trailers and
glider kits are not considered to be
‘‘motor vehicles,’’ and the entities
engaged in assembling trailers and
glider kits are not considered to be
manufacturers of motor vehicles, the
Clean Air Act still provides authority for
the testing requirements adopted here.
Section 208 (a) of the Act authorizes
EPA to require ‘‘every manufacturer of
new motor vehicle or engine parts or
components’’ to ‘‘perform tests where
such testing is not otherwise reasonably
available.’’ This testing can be required
to ‘‘provide information the
Administrator may reasonably require to
determine whether the manufacturer
. . . has acted or is acting in compliance
with this part,’’ which includes showing
whether or not the parts manufacturer is
engaged in conduct which can cause a
prohibited act. Testing would be
required to show that the trailer will
conform to the vehicle emission
standards. In addition, testing for trailer
manufacturers would be necessary here
to show that the trailer manufacturer is
not causing a violation of the combined
tractor-trailer GHG emission standard
either by manufacturing a trailer which
fails to comply with the trailer emission
standards, or by furnishing a trailer to
the entity assembling tractor-trailers
inconsistent with tractor-trailer certified
condition. Testing for glider kit
manufacturers is necessary to prevent a
glider kit manufacturer furnishing a
glider kit inconsistent with the tractor’s
certified condition. In this regard, we
note that section 203 (a)(1) of the Act
92 Under this provision in the Phase 2 regulations,
the glider kit manufacturer would still have some
responsibility to ensure that products they
introduce into U.S. commerce will conform with
the regulations when delivered to the ultimate
purchasers.
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not only prohibits certain acts, but also
prohibits ‘‘the causing’’ of those acts.
Furnishing a trailer not meeting the
trailer standard would cause a violation
of that standard, and the trailer
manufacturer would be liable under
section 203 (a)(1) for causing the
prohibited act to occur. Similarly, a
glider kit supplied in a condition
inconsistent with the tractor standard
would cause the manufacturer of the
glider vehicle to violate the GHG
emission standard, so the glider kit
manufacturer would be similarly liable
under section 203 (a)(1) for causing that
prohibited act to occur.
In addition, section 203 (a)(3)(B)
prohibits use of ‘defeat devices’—which
include ‘‘any part or component
intended for use with, or as part of, any
motor vehicle . . . where a principal
effect of the part or component is to . . .
defeat . . . any . . . element of design
installed . . . in a motor vehicle’’
otherwise in compliance with emission
standards. Manufacturing or installing a
trailer not meeting the trailer emission
standard could thus be a defeat device
causing a violation of the emission
standard. Similarly, a glider kit
manufacturer furnishing a glider kit in
a configuration that would not meet the
tractor standard when the specified
engine, transmission, and axle are
installed would likewise cause a
violation of the tractor emission
standard. For example, providing a
tractor with a coefficient of drag or tire
rolling resistance level inconsistent with
tractor certified condition would be a
violation of the Act because it would
cause the glider vehicle assembler to
introduce into commerce a new tractor
that is not covered by a valid certificate
of conformity. Daimler argued in its
comments that a glider kit would not be
a defeat device because glider vehicles
use older engines which are more fuel
efficient since they are not meeting the
more rigorous standards for criteria
pollutant emissions. (Daimler Truck
Comment, April 1, 2016, p. 5). However,
the glider kit would be a defeat device
with respect to the tractor vehicle
standard, not the separate engine
standard. A non-conforming glider kit
would adversely affect compliance with
the vehicle standard, as just explained.
Furthermore, as explained in RTC
Section 14.2, Daimler is incorrect that
glider vehicles are more fuel efficient
than Phase 1 2017 and later vehicles,
much less Phase 2 vehicles.
In the memorandum accompanying
the Notice of Data Availability, EPA
solicited comment on adopting
additional regulations based on these
principles. EPA has decided not to
adopt those provisions, but again notes
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that the authorities in CAA sections 208
and 203 support the actions EPA is
taking here with respect to trailer and
glider kit testing.
(e) Standards for Glider Vehicles and
Lead Time for Those Standards
At proposal, EPA indicated that
engines used in glider vehicles are to be
certified to standards for the model year
in which these vehicles are assembled.
80 FR 40528. This action is well within
the agency’s legal authority. As noted
above, the Act’s definition of ‘‘new
motor vehicle engine,’’ includes any
‘‘engine in a new motor vehicle’’
without regard to whether or not the
engine was previously used. Given the
Act’s purpose of controlling emissions
of air pollutants from motor vehicle
engines, with special concern for
pollutant emissions from heavy-duty
engines (see, e.g., section 202(a)(3)(A)
and (B)), it is reasonable to require
engines placed in newly-assembled
vehicles to meet the same standards as
all other engines in new motor vehicles.
Put another way, it is both consistent
with the plain language of the Act and
reasonable and equitable for the engines
in ‘‘new trucks’’ (see Section I.E.(1)(a)
above) to meet the emission standards
for all other engines installed in new
trucks.
Daimler challenged this aspect of
EPA’s proposal, maintaining that it
amounted to regulation of vehicle
rebuilding, which (according to the
commenter) is beyond EPA’s authority.
Comments of Daimler, p. 123;
Comments of Daimler Trucks (April 1,
2016) p. 3. This comment is misplaced.
The EPA has authority to regulate
emissions of pollutants from engines
installed in new motor vehicles. As
explained in subsection (a) above, glider
vehicles are new motor vehicles. As also
explained above, the Act’s definition of
‘‘new motor vehicle engine’’ includes
any ‘‘engine in a new motor vehicle’’
without regard to whether or not the
engine was previously used. CAA
section 216(3). Consequently, a
previously used engine installed in a
glider vehicle is within EPA’s multiple
authorities. See CAA sections 202(a)(1)
(GHGs), 202(a)(3)(A) and (B)(ii)
(hydrocarbon, CO, PM and NOX from
heavy-duty vehicles or engines), and
202(a)(3)(D) (pollutants from rebuilt
heavy duty engines).93

As explained in more detail in
Section XIII.B, the final rule requires
that as of January 1, 2017, glider kit and
glider vehicle production involving
engines not meeting criteria pollutant
standards corresponding to the year of
glider vehicle assembly be allowed at
the highest annual production for any
year from 2010 to 2014. See section
1037.150(t)(3). (Certain exceptions to
this are explained in Section XIII.B.)
The rule further requires that as of
January 1, 2018, engines in glider
vehicles meet criteria pollutant
standards and GHG standards
corresponding to the year of the glider
vehicle assembly, but allowing certain
small businesses to introduce into
commerce vehicles with engines
meeting criteria pollutant standards
corresponding to the year of the engine
for up to 300 vehicles per year, or up to
the highest annual production volume
for calendar years 2010 to 2014,
whichever is less. Section
1037.150(t)(1)(ii) (again subject to
various exceptions explained in Section
XIII.B). Glider vehicles using these
exempted engines will not be subject to
the Phase 1 GHG vehicle standards, but
will be subject to the Phase 2 vehicle
standards beginning with MY 2021. As
explained in Section XIII.B, there are
compelling environmental reasons for
taking these actions in this time frame.
With regard to the issue of lead time,
EPA indicated at proposal that the
agency has long since justified the
criteria pollutant standards for engines
installed in glider kits. 80 FR 40528.
EPA further proposed that engines
installed in glider vehicles meet the
emission standard for the year of glider
vehicle assembly, as of January 1, 2018
and solicited comment on an earlier
effective date. Id. at 40529. The agency
noted that CAA section 202(a)(3)(D) 94
requires that standards for rebuilt
heavy-duty engines take effect ‘‘after a
period . . . necessary to permit the
development and application of the
requisite control measures.’’ Here, no
time is needed to develop and apply
requisite control measures for criteria
pollutants because compliant engines
are immediately available. In fact,
manufacturers of compliant engines,
and dealers of trucks containing those
compliant engines, commented that
they are disadvantaged by
manufacturing more costly compliant

93 Comments from, e.g. Mondial and MEMA made
clear that all of the donor engines installed in glider
vehicles are rebuilt. See also http://www.trucking
info.com/article/story/2013/04/the-return-of-theglider.aspx (‘‘1999 to 2002-model diesels were
known for reliability, longevity and good fuel
mileage. Fitzgerald favors Detroit’s 12.7-liter Series
60 from that era, but also installs pre-EGR 14-liter

Cummins and 15-liter Caterpillar diesels. All are
rebuilt. . . .’’).
94 The engine rebuilding authority of section
202(a)(3)(D) includes removal of an engine from the
donor vehicle. See 40 CFR 86.004–40 and 62 FR
54702 (Oct. 21, 1997). EPA interprets this language
as including installation of the removed engine into
a glider kit, thereby assembling a glider vehicle.
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engines while glider vehicles avoid
using those engines. Not only are
compliant engines immediately
available, but (as commenters warned)
there can be risk of massive pre-buys.
Moreover, EPA does not envision that
glider manufacturers will actually
modify the older engines to meet the
applicable standards. Rather, they will
either choose from the many compliant
engines available today, or they will
seek to qualify under other flexibilities
provided in the final rule. See Section
XIII.B. Given that compliant engines are
immediately available, the flexibilities
provided in the final rule for continued
use of donor engines for traditional
glider vehicle functions and by small
businesses, and the need to
expeditiously prevent further
perpetuation of use of heavily polluting
engines, EPA sees a need to begin
constraining this practice on January 1,
2017. However, the final rule is merely
capping glider production using higherpolluting engines in 2017 at 2010–2014
production levels, which would allow
for the production of thousands of glider
vehicles using these higher polluting
engines, and unlimited production of
glider vehicles using less polluting
engines.
Various commenters, however, argued
that the EPA must provide four years
lead-time and three-year stability
pursuant to section 202(a)(3)(C) of the
Act, which applies to regulations for
criteria pollutant emissions from heavy
duty vehicles or engines. For criteria
pollutant standards, CAA section
202(a)(3)(C) establishes lead time and
stability requirements for ‘‘[a]ny
standard promulgated or revised under
this paragraph and applicable to classes
or categories of heavy duty vehicles or
engines.’’ In this rule, EPA is generally
requiring large manufacturers of glider
vehicles to use engines that meet the
standards for the model year in which
a vehicle is manufactured. EPA is not
promulgating new criteria pollutant
standards. The NOX and PM standards
that apply to heavy duty engines were
promulgated in 2001.
We are not amending these provisions
or promulgating new criteria pollutant
standards for heavy duty engines here.
EPA interprets the phrase ‘‘classes or
categories of heavy duty vehicles or
engines’’ in CAA section 202(a)(3)(C) to
refer to categories of vehicles
established according to features such as
their weight, functional type, (e.g.
tractor, vocational vehicle, or pickup
truck) or engine cycle (spark-ignition or
compression-ignition), or weight class of
the vehicle into which an engine is
installed (LHD, MHD, or HHD). EPA has
established several different categories
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of heavy duty vehicles (distinguished by
gross vehicle weight, engine-cycle, and
other criteria related to the vehicles’
intended purpose) and is establishing in
this rule GHG standards applicable to
each category.95 By contrast, a ‘‘glider
vehicle’’ is defined not by its weight or
function but by its method of
manufacture. A Class 8 tractor glider
vehicle serves exactly the same function
and market as a Class 8 tractor
manufactured by another manufacturer.
Similarly, rebuilt engines installed in
glider vehicles (i.e. donor engines) are
not distinguished by engine cycle, but
rather serve the same function and
market as any other HHD or MHD
engine. Thus, EPA considers ‘‘glider
vehicles’’ to be a description of a
method of manufacturing new motor
vehicles, not a description of a separate
‘‘class or category’’ of heavy duty
vehicles or engines. Consequently, EPA
is not adopting new standards for a class
or category of heavy duty engines
within the meaning of section
202(a)(3)(C) of the Act.
EPA believes this approach is most
consistent with the statutory language
and the goals of the Clean Air Act. The
date of promulgation of the criteria
pollutant standards was 2001. There has
been plenty of lead time for the criteria
pollutant standards and as a result,
manufacturers of glider vehicles have
many options for compliant engines that
are available on the market today—just
as manufacturers of other new heavyduty vehicles do. We are even providing
additional compliance flexibilities to
glider manufacturers in recognition of
the historic practice of salvaging a small
number of engines from vehicles
involved in crashes. See Section XIII.B.
We do not believe that Congress
intended to allow changes in how motor
vehicles are manufactured to be a means
of avoiding existing, applicable engine
standards. Obviously, any industry
attempts to avoid or circumvent
standards will not become apparent
until the standards begin to apply. The
commenters’ interpretation would
effectively preclude EPA from curbing
many types of avoidance, however
dangerous, until at least four years from
detection.
As to Daimler’s further argument that
the lead time provisions in section
202(3)(C) not only apply but also must
trump those specifically applicable to
heavy duty engine rebuilding, the usual
rule of construction is that the more
specific provision controls. See, e.g.
HCSC-Laundry v. U.S., 450 U.S.1, 6
95 Note, however, the Phase 2 GHG standards for
tractors and vocational vehicles do not apply until
MY 2021.
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(1981). Daimler’s further argument that
section 202(a)(3)(C) lead time provisions
also apply to engine rebuilding because
those provisions fall within the same
paragraph would render the separate
lead time provisions for engine
rebuilding a virtual nullity. The sense of
the provision is that Congress intended
there to be independent lead time
consideration for the distinct practice of
engine rebuilding. In any case, as just
explained, it is EPA’s view that section
202(a)(3)(C) does not apply here.
(2) NHTSA Authority
The Energy Policy and Conservation
Act (EPCA) of 1975 mandates a
regulatory program for motor vehicle
fuel economy to meet the various facets
of the need to conserve energy. In
December 2007, Congress enacted the
Energy Independence and Security Act
(EISA), amending EPCA to require,
among other things, the creation of a
medium- and heavy-duty fuel efficiency
program for the first time.
Statutory authority for the fuel
consumption standards in this final rule
is found in EISA section 103, 49 U.S.C.
32902(k). This section authorizes a fuel
efficiency improvement program,
designed to achieve the maximum
feasible improvement to be created for
commercial medium- and heavy-duty
on-highway vehicles and work trucks, to
include appropriate test methods,
measurement metrics, standards, and
compliance and enforcement protocols
that are appropriate, cost-effective and
technologically feasible.
NHTSA has responsibility for fuel
economy and consumption standards,
and assures compliance with EISA
through rulemaking, including
standard-setting; technical reviews,
audits and studies; investigations; and
enforcement of implementing
regulations including penalty actions.
This rule continues to fulfill the
requirements of section 103 of EISA,
which instructs NHTSA to create a fuel
efficiency improvement program for
‘‘commercial medium- and heavy-duty
on-highway vehicles and work trucks’’
by rulemaking, which is to include
standards, test methods, measurement
metrics, and enforcement protocols. See
49 U.S.C. 32902(k)(2).
Congress directed that the standards,
test methods, measurement metrics, and
compliance and enforcement protocols
be ‘‘appropriate, cost-effective, and
technologically feasible’’ for the
vehicles to be regulated, while
achieving the ‘‘maximum feasible
improvement’’ in fuel efficiency.
NHTSA has broad discretion to balance
the statutory factors in section 103 in
developing fuel consumption standards
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to achieve the maximum feasible
improvement.
As discussed in the Phase 1 final rule,
NHTSA has determined that the five
year statutory limit on average fuel
economy standards that applies to
passengers and light trucks is not
applicable to the HD vehicle and engine
standards. As a result, the Phase 1 HD
engine and vehicle standards remain in
effect indefinitely at their 2018 or 2019
MY levels until amended by a future
rulemaking action. As was
contemplated in that rule, NHTSA is
finalizing a Phase 2 rulemaking action.
Therefore, the Phase 1 standards will
not remain in effect at their 2018 or
2019 MY levels indefinitely; they will
remain in effect until the MY Phase 2
standards begin. In accordance with
section 103 of EISA, NHTSA will ensure
that not less than four full MYs of
regulatory lead-time and three full MYs
of regulatory stability are provided for
in the Phase 2 standards.
With respect to the proposal, many
stakeholders opined in their comments
as to NHTSA’s legal authority to issue
the Phase 2 medium- and heavy-duty
standards (Phase 2 standards), in whole
or in part. NHTSA addresses these
comments in the following discussion.
Allison Transmission, Inc. (Allison)
questioned NHTSA’s authority to issue
the Phase 2 Standards. Allison stated
that the Energy Independence and
Security Act of 2007 (EISA) 96 directs
NHTSA to undertake ‘‘a rulemaking
proceeding,’’ (emphasis added)
predicated on a study by the National
Academy of Sciences (NAS). Allison
and the Truck Trailer Manufacturers
Association (TTMA) asserted that
because NAS has published a study on
medium- and heavy duty vehicles and
NHTSA promulgated the Phase 1
medium- and heavy-duty vehicle
standards (Phase 1 standards), NAS and
NHTSA have fulfilled their statutory
duties under EISA. Thus, Allison stated,
NHTSA has no authority to issue
standards beyond the Phase 1 standards.
NHTSA maintains that EISA allows
the agency to promulgate medium- and
heavy duty fuel efficiency standards
beyond the Phase 1 standards. EISA
states that NHTSA: 97
by regulation, shall determine in a
rulemaking proceeding how to implement a
commercial medium- and heavy-duty onhighway vehicle and work truck fuel
96 Public Law 110–140, 121 Stat. 1492. (December
19, 2007).
97 By delegation at 49 CFR 1.95(a). For purposes
of this NPRM, grants of authority from EISA to the
Secretary of Transportation regarding fuel efficiency
will be referred to as grants of authority to NHTSA,
as NHTSA has been delegated the authority to
implement these programs.
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maximum feasible improvement, and shall
adopt and implement appropriate test
methods, measurement metrics, fuel
economy standards, and compliance and
enforcement protocols . . . for commercial
medium- and heavy-duty on-highway
vehicles and work trucks.98
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Allison equates the process by which
Congress specified NHTSA promulgate
standards—a rulemaking proceeding—
to mean a limitation or constraint on
NHTSA’s ability to create, amend, or
update the medium- and heavy duty
fuel efficiency program. NHTSA
believes the charge in 49 U.S.C.
32902(k)(2) discusses ‘‘a rulemaking
proceeding’’ only insofar as the statute
specifies the process by which NHTSA
would create a medium- and heavy-duty
on-highway vehicle and work truck fuel
efficiency improvement program and its
associated standards.
Allison and TTMA commented that
EISA only refers to an initial NAS study,
meaning EISA only specified that
NHTSA issue one set of standards based
on that study. As NHTSA stated in the
NPRM, EISA requires NAS to issue
updates to the initial report every five
years through 2025.99 With that in
mind, NAS issued an interim version of
its first update to inform the Phase 2
NPRM. EISA’s requirement that NAS
update its initial report, which
examines existing and potential fuel
efficiency technologies that can
practically be integrated into mediumand heavy-duty vehicles, is consistent
with the conclusion that EISA intended
the medium- and heavy-duty standards
to function as part of an ongoing
program 100 and not a single rulemaking.
Allison also noted that the language
in EISA discussing lead time and
stability refers to a single medium- and
heavy-duty on-highway vehicle and
work truck fuel economy standard.101
NHTSA believes the language
highlighted by Allison serves the
purpose of noting that each mediumand heavy-duty segment standard
included in its program shall have the
requisite amount of lead-time and
stability. As discussed in 49 U.S.C.
98 Public Law 110–140, 121 Stat. 1492, Section
108. Codified at 49 U.S.C. 32902(k)(2).
99 80 FR 40512 (July 13, 2015).
100 ‘‘. . . the Secretary . . . shall determine in a
rulemaking proceeding how to implement a
commercial medium- and heavy-duty on-highway
vehicle and work truck fuel efficiency program
designed to achieve the maximum feasible
improvement . . .’’ 49 U.S.C. 42902(k)(2).
101 49 U.S.C. 32902(k)(3) states that, ‘‘The
commercial medium- and heavy-duty on-highway
vehicle and work truck fuel economy standard
adopted pursuant to this subsection shall provide
not less than—(A) 4 full model years of regulatory
lead-time; and (B) 3 full model years of regulatory
stability.’’
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32902(k)(2), ‘‘[t]he Secretary may
prescribe separate standards for
different classes of vehicles . . .’’ Since
NHTSA has elected to set standards for
particular classes of vehicles, this
language ensures each particular
standard shall have the appropriate
lead-time and stability required by
EISA.
TTMA asserted that NHTSA has no
more than 24 months from the
completion of the NAS study to issue
regulations related to the medium- and
heavy-duty program and therefore
regulations issued after 2013 ‘‘lack
congressional authorization.’’ This
argument significantly misinterprets the
Congressional purpose of this provision.
Section 32902(k)(2) requires that, 24
months after the completion of the NAS
study, NHTSA begin implementing
through a rulemaking proceeding a
commercial medium- and heavy-duty
on-highway vehicle and work truck fuel
efficiency improvement program.
Congress therefore authorized NHTSA
to implement through rulemaking a
‘‘program,’’ which the dictionary
defines as ‘‘a plan of things that are
done in order to achieve a specific
result.’’ 102 Contrary to TTMA’s
assertion, Congress did not limit
NHTSA to the establishment of one set
of regulations, nor did it in any way
limit NHTSA’s ability to update and
revise this program. The purpose of the
24 month period was simply to ensure
that NHTSA exercised this authority
expeditiously after the NAS study,
which NHTSA accomplished by
implementing the first phase of its fuel
efficiency program in 2011.103 Today’s
rulemaking merely continues this
program and clearly comports with the
statutory language in 49 U.S.C.
32902(k). Further, the specific result
sought by Congress in establishing the
medium- and heavy-duty fuel efficiency
program was a program focused on
continuing fuel efficiency
improvements. Specifically, Congress
emphasized that the fuel efficiency
program created by NHTSA be
‘‘designed to achieve the maximum
feasible improvement,’’ allowing
NHTSA to ensure the regulations
implemented throughout the program
encourage regulated entities to achieve
the maximum feasible improvements.
Congress did not limit, restrict, or
otherwise suggest that the phrase
‘‘designed to achieve the maximum
feasible improvement’’ be confined to
the issuance of one set of standards.
102 ‘‘Program.’’ Merriam-Webster (2016 http://
www.merriam-webster.com/dictionary/program
(last accessed July 19, 2016).
103 76 FR 57016 (September 15, 2011).
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NHTSA actions are, therefore, clearly
consistent with the authority conferred
upon it in 49 U.S.C. 32902(k).
POP Diesel stated that the word
‘‘fuel’’ has not been defined by
Congress, and therefore NHTSA should
use its authority to define the term
‘‘fuel’’ as ‘‘fossil fuel,’’ allowing the
agencies to assess fuel efficiency based
on the carbon content of the fuels used
in an engine or vehicle. Congress has
already defined the term ‘‘fuel’’ in 49
U.S.C. 32901(a)(10) as gasoline, diesel
oil, or other liquid or gaseous fuel that
the Secretary decides to include. As
Congress has already spoken to the
definition of fuel, it would be
inappropriate for the agency to redefine
‘‘fuel’’ as ‘‘fossil fuel.’’
Additionally, POP Diesel asserted that
NHTSA’s metric for measuring fuel
efficiency is contrary to the mandate in
EISA. Specifically, POP Diesel stated
that many dictionaries define
‘‘efficiency’’ as a ratio of work
performed to the amount of energy used,
and NHTSA’s load specific fuel
consumption metric runs afoul of the
plain meaning of statute the Phase 2
program implements. POP Diesel noted
that Congressional debate surrounding
what is now codified at 49 U.S.C.
32902(k)(2) included a discussion that
envisioned NHTSA and EPA having
separate regulations, despite having
overlapping jurisdiction.
NHTSA continues to believe its use of
load specific fuel consumption is an
appropriate metric for assessing fuel
efficiency as mandated by Congress. 49
U.S.C. 32902(k)(2) states, as POP Diesel
noted, that NHTSA shall develop a
medium- and heavy-duty fuel efficiency
program. The section further states that
NHTSA ‘‘. . . shall adopt and
implement appropriate test methods
[and] measurement metrics . . . for
commercial medium- and heavy-duty
on-highway vehicles and work trucks.’’
In the Phase 1 rulemaking, NHTSA,
aided by the National Academies of
Sciences (NAS) report, assessed
potential metrics for evaluating fuel
efficiency. NHTSA found that fuel
economy would not be an appropriate
metric for medium- and heavy-duty
vehicles. Instead, NHTSA chose a
metric that considers the amount of fuel
consumed when moving a ton of freight
(i.e., performing work).104 This metric,
delegated by Congress to NHTSA to
formulate, is not precluded by the text
of the statute. It is a reasonable way by
which to measure fuel efficiency for a
program designed to reduce fuel
consumption.
104 See:
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(a) NHTSA’s Authority To Regulate
Trailers
As contemplated in the Phase 1
proposed and final rules, the agencies
proposed standards for trailers in the
Phase 2 rulemaking. Because Phase 1
did not include standards for trailers,
NHTSA did not discuss its authority for
regulating them in the proposed or final
rules; that authority is described here.
NHTSA is finalizing fuel efficiency
standards applicable to heavy-duty
trailers as part of the Phase 2 program.
NHTSA received several comments on
the proposal relating to the agency’s
statutory authority to issue standards for
trailers as part of the Phase 2 program.
In particular, TTMA commented that
NHTSA does not have the authority to
regulate trailers as part of the mediumand heavy-duty standards. TTMA took
issue with NHTSA’s use of the National
Traffic and Motor Vehicle Safety Act as
an aid in defining an undefined term in
EISA. Additionally, TTMA stated that
EISA’s use of GVWR instead of gross
combination weight rating (GCWR) to
define the vehicles subject to these
regulations was intended to exclude
trailers from the regulation.
As stated in the proposal, EISA
directs NHTSA to ‘‘determine in a
rulemaking proceeding how to
implement a commercial medium- and
heavy-duty on-highway vehicle and
work truck fuel efficiency improvement
program designed to achieve the
maximum feasible improvement
. . . .’’ 105 EISA defines a commercial
medium- and heavy-duty on-highway
vehicle to mean ‘‘an on-highway vehicle
with a GVWR of 10,000 lbs or more.’’ A
‘‘work truck’’ is defined as a vehicle
between 8,500 and 10,000 lbs GVWR
that is not an MDPV. These definitions
do not explicitly exclude trailers, in
contrast to MDPVs. Because Congress
did not act to exclude trailers when
defining these terms by GVWRs, despite
demonstrating the ability to exclude
MDPVs, it is reasonable to interpret the
provision to include them.
Both the tractor and the trailer are
vehicles subject to regulation by NHTSA
in the Phase 2 program. Although EISA
does not define the term ‘‘vehicle,’’
NHTSA’s authority to regulate motor
vehicles under its organic statute, the
Motor Vehicle Safety Act (‘‘Safety Act’’),
does. The Safety Act defines a motor
vehicle as ‘‘a vehicle driven or drawn by
mechanical power and manufactured
primarily for use on public streets,
roads, and highways. . . .’’ 106 NHTSA
clearly has authority to regulate trailers
105 49
106 49

U.S.C. 42902(k)(2).
U.S.C. 30102(a)(6).
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under this Act as they are vehicles that
are drawn by mechanical power—in this
instance, a tractor engine—and NHTSA
has exercised that authority numerous
times.107 Given the absence of any
apparent contrary intent on the part of
Congress in EISA, NHTSA believes it is
reasonable to interpret the term
‘‘vehicle’’ as used in the EISA
definitions to have a similar meaning
that includes trailers.
Additionally, it is worth noting that
the dictionary definition of ‘‘vehicle’’ is
‘‘a machine used to transport goods or
persons from one location to
another.’’ 108 A trailer is a machine
designed for the purpose of transporting
goods. With these foregoing
considerations in mind, NHTSA
interprets its authority to regulate
commercial medium- and heavy-duty
on-highway vehicles, including trailers.
TTMA pointed to language in the
Phase 1 NPRM where the agencies
stated that GCWR included the weight
of a loaded trailer and the vehicle itself.
TTMA interprets this language to mean
that standards applicable to vehicles
defined by GVWR must inherently
exclude trailers. The language TTMA
cited is a clarification from a footnote in
an introductory section describing the
heavy-duty trucking industry. This
statement was not a statement of
NHTSA’s legal authority over mediumand heavy-duty vehicles. NHTSA
continues to believe a trailer is a vehicle
under EISA if its GVWR fits within the
definitions in 49 U.S.C. 32901(a), and is
therefore subject to NHTSA’s applicable
fuel efficiency regulations.
Finally, in a comment on the Notice
of Data Availability, TTMA stated that
because NHTSA’s statutory authority
instructs the agency to develop a fuel
efficiency program for medium- and
heavy-duty on-highway vehicles, and
trailers themselves do not consume fuel,
trailers cannot be regulated for fuel
efficiency. The agency disagrees with
this assertion. A tractor-trailer is
designed for the purpose of holding and
transporting goods. While heavy-duty
trailers themselves do not consume fuel,
they are immobile and inoperative
without a tractor providing motive
power. Inherently, trailers are designed
to be pulled by a tractor, which in turn
affects the fuel efficiency of the tractortrailer as a whole. As previously
107 See, e.g., 49 CFR 571.106 (Standard No. 106;
Brake hoses); 49 CFR 571.108 (Standard No. 108;
Lamps, reflective devices, and associated
equipment); 49 CFR 571.121 (Standard No. 121; Air
brake systems); 49 CFR 571.223 (Standard No. 223;
Rear impact guards).
108 ‘‘Vehicle.’’ Merriam-Webster (2016). http://
www.merriam-webster.com/dictionary/vehicle (last
accessed May 20, 2016).
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discussed, both a tractor and trailer are
motor vehicles under NHTSA’s
authority. Therefore it is reasonable to
consider all of a tractor-trailer’s parts—
the engine, the cab-chassis, and the
trailer—as parts of a whole. As such
they are all parts of a vehicle, and are
captured within the scope of NHTSA’s
statutory authority. As EPA describes
above, the tractor and trailer are both
incomplete without the other. Neither
can fulfill the function of the vehicle
without the other. For this reason, and
the other reasons stated above, NHTSA
interprets its authority to regulate
commercial medium- and heavy-duty
on-highway vehicles, including tractortrailers, as encompassing both tractors
and trailers.
(b) NHTSA’s Authority To Regulate
Recreational Vehicles
NHTSA did not regulate recreational
vehicles as part of the Phase 1 mediumand heavy-duty fuel efficiency
standards, although EPA did regulate
them as vocational vehicles for GHG
emissions. In the Phase 1 NPRM,
NHTSA interpreted ‘‘commercial
medium- and heavy duty on-road
vehicle’’ to mean that recreational
vehicles, such as motor homes, were not
to be included within the program
because recreational vehicles are not
commercial. Following comments to the
Phase 1 proposal, NHTSA reevaluated
its statutory authority and proposed that
recreational vehicles be included in the
Phase 2 standards, and that early
compliance be allowed for
manufacturers who want to certify
during the Phase 1 period.
The Recreational Vehicle Industry
Association (RVIA) and Newell Coach
Corporation (Newell) asserted that
NHTSA does not have the authority to
regulate recreational vehicles (RVs).
RVIA and Newell stated that NHTSA’s
authority under EISA is limited to
commercial medium- and heavy-duty
vehicles and that RVs are not
commercial. RVIA pointed to the fact
that EISA gives NHTSA fuel efficiency
authority over ‘‘commercial mediumand heavy-duty vehicles’’ and ‘‘work
trucks,’’ the latter of which is not
prefaced with the word ‘‘commercial.’’
Because of this difference, RVIA argued
that NHTSA is ignoring a limitation on
its authority—that is, that NHTSA only
has authority over medium- and heavyduty vehicles that are commercial in
nature. RVIA stated that RVs are not
used for commercial purposes, and are
therefore not subject to Phase 2.
NHTSA’s authority to regulate
medium- and heavy-duty vehicles under
EISA extends to ‘‘commercial mediumand heavy-duty on-highway vehicles’’
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statute are defined, NHTSA must apply
those definitions. Both terms
highlighted by RVIA have been defined
in EISA, therefore, NHTSA will use
their defined meanings. ‘‘Work truck’’
means a vehicle that is rated between
8,500 and 10,000 pounds GVWR and is
not an MDPV.110 ‘‘Commercial mediumand heavy-duty on-road highway
vehicle’’ means an on-highway vehicle
with a gross vehicle weight rating
(GVWR) of 10,000 pounds or more.111
Based on the definitions in EISA,
recreational vehicles would be regulated
as class 2b–8 vocational vehicles.
Neither statutory definition requires that
those vehicles encompassed be
commercial in nature, instead dividing
the medium- and heavy-duty segments
based on weight. The definitions of
‘‘work truck’’ and ‘‘commercial
medium- and heavy-duty on-highway
vehicles’’ collectively encompass the
on-highway motor vehicles not covered
in the light duty CAFE standards.
RVIA further stated that NHTSA’s
current fuel efficiency regulations are
not consistent with EISA and do not
purport to grant NHTSA authority to
regulate vehicles simply based on
weight. NHTSA’s regulations at 49 CFR
523.6 define, by cross-reference the
language in 49 U.S.C. 32901(a)(7) and
(19), and consistent with the discussion
above, include recreational vehicles.
Finally, NHTSA notes that excluding
recreational vehicles in Phase 2 could
create illogical results, including
treating similar vehicles differently, as
determinations over whether a given
vehicle would be covered by the
program would be based upon either its
intended or actual use, rather than the
actual characteristics of the vehicle.
Moreover, including recreational
vehicles under NHTSA regulations
furthers the agencies’ goal of one
national program, as EPA regulations
will continue to regulate recreational
vehicles. NHTSA will allow early
compliance for manufacturers that want
to certify during the Phase 1 period.
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F. Other Issues
In addition to establishing new Phase
2 standards, this document addresses
several other issues related to those
standards. The agencies are adopting
some regulatory provisions related to
the Phase 1 program, as well as
amendments related to other EPA and
NHTSA regulations. These other issues
are summarized briefly here and
109 49

U.S.C. 42902(k)(2).
U.S.C. 42901(a)(19).
111 49 U.S.C. 42901(a)(7).
110 49
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discussed in greater detail in later
sections.
(1) Opportunities for Further Oxides of
Nitrogen (NOX) Reductions From
Heavy-Duty On-Highway Engines and
Vehicles
The EPA has the authority under
section 202 of the Clean Air Act to
establish, and from time to time revise,
emission standards for certain air
pollutants emitted from heavy-duty onhighway engines and vehicles. The
emission standards that EPA has
developed for heavy-duty on-highway
engines have become progressively
more stringent over the past 40 years,
with the most recent NOX standards for
new heavy-duty on-highway engines
fully phased in with the 2010 model
year. NOX emissions standards for
heavy-duty on-highway engines have
contributed significantly to the overall
reduction in the national NOX emissions
inventory. Nevertheless, a need for
additional NOX reductions remains,
particularly in areas of the country with
elevated levels of air pollution. As
discussed further below, in response to
EPA’s responsibilities under the Clean
Air Act, the significant comments we
received on this topic during the public
comment period, the recent publication
by the California Air Resources Board
(CARB) of its May 2016 Mobile Source
Strategy report and Proposed 2016
Strategy for the State implementation
Plan 112 and a recent Petition for
Rulemaking,113 EPA plans to further
engage with stakeholders after the
publication of this Final Rule to discuss
the opportunities for developing more
stringent federal standards to further
reduce the level of NOX emissions from
heavy-duty on-highway engines through
a coordinated effort with CARB.
NOX is one of the major precursors of
tropospheric ozone (ozone), exposure to
112 See ‘‘Mobile Source Strategy,’’ May 16, 2016
from CARB. Available at: http://www.arb.ca.gov/
planning/sip/2016sip/2016mobsrc.htm and
‘‘Proposed 2016 State Strategy for the State
Implementation Plan,’’ May 17, 2016 from CARB.
Available at http://www.arb.ca.gov/planning/sip/
2016sip/2016sip.htm.
113 EPA received a Petition for Rulemaking to
adopt new NOX emission standards for on-road
heavy-duty trucks and engines on June 3, 2016 from
the South Coast Air Quality Management District,
the Arizona Pima County Department of
Environmental Quality, the Bay Area Air Quality
Management District, the Connecticut Department
of Energy and Environmental Protection Agency,
the Delaware Department of Energy and
Environmental Protection, the Nevada Washoe
County Health District, the New Hampshire
Department of Environmental Services, the New
York City Department of Environmental Protection,
the Akron Regional Air Quality Management
District of Akron, Ohio, the Washington State
Department of Ecology, and the Puget Sound Clean
Air Agency.
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which is associated with a number of
adverse respiratory and cardiovascular
effects, as described in Section VIII.A.2
below. These effects are particularly
pronounced among children, the
elderly, and among people with lung
disease such as asthma. NOX is also a
major contributor to secondary PM2.5
formation, and exposure to PM2.5 itself
has been linked to a number of adverse
health effects (see Section VIII.A.1),
such as heart attacks and premature
mortality. In addition, NO2 exposure is
linked to asthma exacerbation and
possibly to asthma development in
children (see Section VIII.A.3). EPA has
already adopted many emission control
programs that are expected to reduce
ambient ozone levels. However, the U.S.
Energy Information Administration’s
AEO 2015 predicts that vehicles miles
travelled (VMT) for heavy-duty trucks
will increase in the coming years,114
and even with the implementation of all
current state and federal regulations,
some of the most populous counties in
the United States are expected to have
ozone air quality that exceeds the
National Ambient Air Quality Standards
(NAAQS) into the future. As of April 22,
2016, there were 44 ozone
nonattainment areas for the 2008 ozone
NAAQS composed of 216 full or partial
counties, with a population of more
than 120 million. These nonattainment
areas are dispersed across the country,
with counties in the west, northeastern
United States, Texas, and several Great
Lakes states. The geographic diversity of
this problem necessitates action at the
national level. In California, the San
Joaquin Valley and the South Coast Air
Basin are highly-populated areas
classified as ‘‘extreme nonattainment’’
for the 2008 8-hour ozone standard,
with an attainment demonstration
deadline of 2031 (one year in advance
of the actual 2032 attainment date). In
addition, EPA lowered the level of the
primary and secondary NAAQS for the
8-hour standards from 75 ppb to 70 ppb
in 2015 (2015 ozone NAAQS),115 with
plans to finalize nonattainment
designations for the 2015 ozone NAAQS
in October 2017. Further NOX
reductions would provide reductions in
ambient ozone levels, helping to prevent
adverse health impacts associated with
ozone exposure and assisting states and
local areas in attaining and maintaining
the applicable ozone NAAQS.
Reductions in NOX emissions would
also improve air quality and provide
114 US Energy Information Administration.
Annual Energy Outlook 2015. April 2015. Page E–
8. http://www.eia.gov/forecasts/aeo/pdf/
0383(2015).pdf.
115 80 FR 65292 (Oct. 26, 2015).
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public health and welfare benefits
throughout the country by (1) reducing
PM formed by reactions of NOX in the
atmosphere; (2) reducing concentrations
of the criteria pollutant NO2; (3)
reducing nitrogen deposition to
sensitive environments; and (4)
improving visibility.
In the past year, EPA has received
requests from several state and local air
quality districts and other organizations
asking that EPA establish more stringent
NOX standards for heavy-duty onhighway engines to help reduce the
public’s exposure to air pollution. In its
comments, CARB estimated that heavyduty on-highway vehicles currently
contribute about one-third of all NOX
emissions in California. In order to
achieve the 2008 ozone NAAQS,
California has estimated that the state’s
South Coast Air Basin will need an 80
percent reduction in NOX emissions by
2031. California has the unique ability
among states to adopt its own separate
new motor engine and vehicle emission
standards under section 209 of the CAA;
however, CARB commented that EPA
action to establish a new federal lowNOX standard for heavy-duty trucks is
critical, since California standards alone
are not sufficient to demonstrate
compliance with either the 2008 ozone
NAAQS or the 2015, even more
stringent ozone NAAQS. CARB has
developed a comprehensive mobile
source strategy which for heavy-duty
on-highway vehicles includes: Lowering
the emissions from the in-use fleet;
establishing more stringent NOX
standards for new engines; and
accelerating the deployment of zero and
near-zero emissions technology.116 In
September of 2015, CARB published a
draft of this strategy, Mobile Source
Strategy Discussion Draft, after which
CARB held a public workshop and
provided opportunity for public
comment. On May 16, 2016, CARB
issued a final Mobile Source Strategy
report.117 In this report, CARB provides
a comprehensive strategy plan for the
future of mobile sources and goods
movement in the State of California for
how mobile sources in California can
meet air quality and climate goals over
the next fifteen years. Among the many
programs discussed are plans for a
future on-highway heavy-duty engine
116 To foster the development of the next
generation of lower NOX engines, in 2013, CARB
adopted optional low-NOX heavy-duty engine
standards ranging from 0.10 down to 0.02 grams per
brake horsepower-hour (g/bhp-hr). CARB also
funded over $1 million to a low-NOX engine
research and demonstration project at Southwest
Research Institute (SwRI).
117 See ‘‘Mobile Source Strategy,’’ May 16, 2016
from CARB. Available at: http://www.arb.ca.gov/
planning/sip/2016sip/2016mobsrc.htm.
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and vehicle NOX control regulatory
program for new products with
implementation beginning in 2024.
CARB states ‘‘The need for timely action
by U.S. EPA to establish more stringent
engine performance standards in
collaboration with California efforts is
essential. About 60 percent of total
heavy-duty truck VMT in the South
Coast on any given day is accrued by
trucks purchased outside of California,
and are exempt from California
standards. U.S. EPA action to establish
a federal low-NOX standard for trucks is
critical.’’ CARB lays out a time line for
a California specific action for new
highway heavy-duty NOX standards
with CARB action in 2017–2019 that
would lead to new standards that could
begin with the model year 2023. CARB
also requests that the U.S. EPA work on
a Federal rulemaking action in the
2017–2019 time frame which could
result in standards that could begin with
the model year 2024. The CARB Mobile
Source Strategy document also states
‘‘Due to the preponderance of interstate
trucking’s contribution to in-state VMT,
federal action would be far more
effective at reducing in-state emissions
than a California-only standard.
However, California is prepared to
develop a California-only standard, if
needed, to meet federal attainment
targets.’’ CARB goes on to state ‘‘[C]ARB
will begin development of new heavyduty low NOX emission standard in
2017 with Board action expected in
2019. ARB may also petition U.S. EPA
in 2016 to establish new federal heavyduty engine emission standards . . . . If
U.S. EPA begins the regulatory
development process for a new federal
heavy-duty emission standard by 2017,
ARB will coordinate its regulatory
development efforts with the federal
regulation.’’ On May 17, 2016, CARB
published its ‘‘Proposed 2016 State
Strategy for the State Implementation
Plan.’’ 118 This document contains
CARB staff’s proposed strategy to attain
the health-based federal air quality
standards over the next fifteen years.
With respect to future on-highway
heavy-duty NOX standards, the
proposed State Implementation Plan is
fully consistent with the information
published by CARB in the Mobile
Source Strategy report. EPA intends to
work with CARB to consider the
development of a new harmonized
Federal and California program that
would apply lower NOX emissions
118 See ‘‘Proposed 2016 State Strategy for the
State Implementation Plan,’’ May 17, 2016 from
CARB. Available at http://www.arb.ca.gov/
planning/sip/2016sip/2016sip.htm.
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standards at the national level to heavyduty on-highway engines and vehicles.
In addition to CARB, EPA received
compelling letters and comments from
the National Association of Clean Air
Agencies, the Northeast States for
Coordinated Air Use Management, the
Ozone Transport Commission, and the
South Coast Air Quality Management
District explaining the critical and
urgent need to reduce NOX emissions
that significantly contribute to ozone
and fine particulate air quality problems
in their represented areas. The
comments describe the challenges many
areas face in meeting both the 2008 and
recently strengthened 2015 ozone
NAAQS. These organizations point to
the significant contribution of heavyduty vehicles to NOX emissions in their
areas, and call upon EPA to begin a
rulemaking to require further NOX
controls for the heavy-duty sector as
soon as possible. Commenters such as
the American Lung Association,
Environmental Defense Fund, Union of
Concerned Scientists, the California
Interfaith Power and Light, Coalition for
Clean Air/California Cleaner Freight
Coalition, and the Moving Forward
Network similarly describe the air
quality and public health need for NOX
reductions and request EPA to lower
NOX emissions standards for heavy-duty
vehicles. Taken as a whole, the
numerous comments, the expected
increase in heavy-duty truck VMT, and
the fact that ozone challenges will
remain across the country demonstrate
the critical need for more stringent
nationwide NOX emissions standards.
Such standards are vital to improving
air quality nationwide and reducing
public health effects associated with
exposure to ozone and secondary PM2.5,
especially for vulnerable populations
and in highly impacted regions.
On June 3, 2016, the EPA received a
Petition for Rulemaking from the South
Coast Air Quality Management District
(California), the Pima County
Department of Environmental Quality
(Arizona), the Bay Area Air Quality
Management District (California), the
Connecticut Department of Energy and
Environmental Protection Agency, the
Delaware Department of Energy and
Environmental Protection, the Washoe
County Health District (Nevada), the
New Hampshire Department of
Environmental Services, the New York
City Department of Environmental
Protection, the Akron Regional Air
Quality Management District (Ohio), the
Washington State Department of
Ecology, and the Puget Sound Clean Air

E:\FR\FM\25OCR2.SGM

25OCR2

USCA Case
07/17/2018
Page 31 of 382
73524
Federal#18-1190
Register / Vol.Document
81, No. 206#1740848
/ Tuesday, October Filed:
25, 2016
/ Rules and Regulations

mstockstill on DSK3G9T082PROD with RULES2

Agency (Washington).119 120 In a June 15,
2016 letter to EPA, the Commonwealth
of Massachusetts also joined this
petition. On June 22, 2016, the San
Joaquin Valley Air Pollution Control
District (California) also submitted a
petition for rulemaking to EPA.121 In
these Petitions, the Petitioners request
that EPA establish a new, lower NOX
emission standard for on-road heavyduty engines. The Petitioners request
that EPA implement a new standard by
January 1, 2022, and that EPA establish
this new standard through a Final
Rulemaking issued by December 31,
2017. EPA is not formally responding to
this Petition in this Final Rule, but we
will do so in a future action. In the
petitions, the Petitioners include a
detailed discussion of their views and
underlying data regarding the need for
large scale reduction in NOX emissions
from heavy-duty engines, why they
believe new standards can be achieved,
and their legal views on EPA’s
responsibilities under the Clean Air Act.
Since the establishment of the current
heavy-duty on-highway standards in
January of 2001,122 there has been
continued progress in emissions control
technology. EPA and CARB are
currently investing in research to
evaluate opportunities for further NOX
reductions from heavy-duty on-highway
vehicles and engines. Programs and
research underway at CARB, as well as
a significant body of work in the
technical literature, indicate that
reducing NOX emissions significantly
below the current on-highway standard
of 0.20 grams per brake horsepowerhour (g/bhp-hr) is potentially
feasible.123 124 Opportunities for
additional NOX reductions include
reducing emissions over cold start
operation as well as low-speed, lowload off-cycle operation. Reductions are
being accomplished through the use of
improved engine management,
advanced aftertreatment technologies
119 http://4cleanair.org/sites/default/files/
resources/HD_Ultra-Low-NOX_Petition_to_EPA060316.pdf.
120 http://4cleanair.org/sites/default/files/
resources/Petition_Attachments-Ultra-Low-NOX_
Petition_to_EPA-060316_0.pdf.
121 http://www.valleyair.org/recent_news/Media_
releases/2016/PR-District-Petitions-FederalGovernment-06-22-16.pdf.
122 66 FR 5002 (January 18, 2001).
123 See CARB’s September 2015 Draft Technology
Assessment: Lower NOX Heavy-Duty Diesel Engines,
and Draft Technology Assessment: Low Emission
Natural Gas and Other Alternative Fuel Heavy-Duty
Engines.
124 http://www.arb.ca.gov/research/vehemissions/low-nox/low-nox.htm, 4/26/16. This low
NOX study is in the process of selecting the
emission reduction systems for final testing and it
is expected that this demonstration program will be
complete by the end of 2016.
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(improvements in SCR catalyst design/
formulation), catalyst positioning,
aftertreatment thermal management, and
heated diesel exhaust fluid dosing. At
the same time, the effect of these new
technologies on cost and GHG emissions
is being carefully evaluated,124 since it
is important that any future NOX control
technologies be considered in the
context of the final Phase 2 GHG
standards. During the Phase 2 program
public comment period, EPA received
some comments stressing the need for
careful evaluation of emerging NOX
control technologies and urging EPA to
consider the relationship between CO2
and NOX before setting lower NOX
standards (commenters include
American Trucking Association,
Caterpillar, Daimler Trucks North
America, Navistar Inc., PACCAR Inc.,
Volvo Group, Truck and Engine
Manufacturers Association, Diesel
Technology Forum, National
Association of Manufacturers, and
National Automobile Dealers
Association). EPA also received
comments pointing to advances in NOX
emission control technologies that
would lower NOX without reducing
engine efficiency (commenters include
Advanced Engine Systems Institute,
Clean Energy, Manufacturers of
Emission Controls Association, and
Union of Concerned Scientists). EPA
will continue to evaluate both
opportunities and challenges associated
with lowering NOX emissions from the
current standards, and over the coming
months we intend to engage with many
stakeholders as we develop our
response to the June 2016 Petitions for
Rulemaking discussed above.
EPA believes the opportunity exists to
develop, in close coordination with
CARB and other stakeholders, a new,
harmonized national NOX reduction
strategy for heavy-duty on-highway
engines which could include the
following:
• Substantially lower NOX emission
standards;
• Improvements to emissions
warranties;
• Consideration of longer useful life,
reflecting actual in-use activity;
• Consideration of rebuilding/
remanufacturing practices;
• Updated certification and in-use
testing protocols;
• Incentives to encourage the
transition to next-generation cleaner
technologies as soon as possible;
• Improvements to test procedures
and test cycles to ensure emission
reductions occur in the real-world, not
only over the applicable certification
test cycles.
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Based on the air quality need, the
requests described above, the continued
progress in emissions control
technology, and the June 2016 petitions
for rulemaking, EPA plans to engage
with a range of stakeholders to discuss
the opportunities for developing more
stringent federal standards to further
reduce the level of NOX emissions from
heavy-duty on-highway engines, after
the publication of this Final Rule.
Recognizing the benefits of a nationally
harmonized program and given
California’s unique ability under CAA
section 209 to be allowed to regulate
new motor vehicle and engine emission
standards if certain criteria are met, EPA
intends to work closely with CARB on
this effort. EPA also intends to engage
with truck and engine manufacturers,
suppliers, state air quality agencies,
NGOs, labor, the trucking industry, and
the Petitioners over the next several
months as we develop our formal
response to the June 2016 Petitions for
Rulemaking.
(2) Issues Related to Phase 2
(a) Natural Gas Engines and Vehicles
This combined rulemaking by EPA
and NHTSA is designed to regulate two
separate characteristics of heavy duty
vehicles and engines: GHGs and fuel
consumption. In the case of diesel or
gasoline powered vehicles, there is a
one-to-one relationship between these
two characteristics. For alternatively
fueled vehicles, which use no
petroleum, the situation is different. For
example, a natural gas vehicle that
achieves approximately the same fuel
efficiency as a diesel powered vehicle
will emit 20 percent less CO2; and a
natural gas vehicle with the same fuel
efficiency as a gasoline vehicle will emit
30 percent less CO2. Yet natural gas
vehicles consume no petroleum. The
agencies are continuing Phase 1
approach, which the agencies have
previously concluded balances these
facts by applying the gasoline and diesel
CO2 standards to natural gas engines
based on the engine type of the natural
gas engine. Fuel consumption for these
vehicles is then calculated according to
their tailpipe CO2 emissions. In essence,
this applies a one-to-one relationship
between fuel efficiency and tailpipe CO2
emissions for all vehicles, including
natural gas vehicles. The agencies
determined that this approach will
likely create a small balanced incentive
for natural gas use. In other words, it
created a small incentive for the use of
natural gas engines that appropriately
balanced concerns about the climate
impact methane emissions against other
factors such as the energy security
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(b) Alternative Refrigerants
In addition to use of low-leak
components in air conditioning system
design, manufacturers can also decrease
the global warming impact of any
refrigerant leakage emissions by
adopting systems that use alternative,
lower global warming potential (GWP)
refrigerants, to replace the refrigerant
most commonly used today, HFC–134a
(R–134a). HFC–134a is a potent
greenhouse gas with a GWP 1,430 times
greater than that of CO2.
Under EPA’s Significant New
Alternatives Policy (SNAP) Program,125
EPA has found acceptable, subject to
use conditions, three alternative
refrigerants that have significantly lower
GWPs than HFC–134a for use in A/C
systems in newly manufactured lightduty vehicles: HFC–152a, CO2 (R–744),
and HFO–1234yf.126 HFC–152a has a
GWP of 124, HFO–1234yf has a GWP of
4, and CO2 (by definition) has a GWP of
1, as compared to HFC–134a which has
a GWP of 1,430.127 CO2 is
nonflammable, while HFO–1234yf and
HFC–152a are flammable. All three are
subject to use conditions requiring
labeling and the use of unique fittings,
and where appropriate, mitigating
flammability and toxicity. Currently, the
SNAP listing for HFO–1234yf is limited
to newly manufactured A/C systems in
light-duty vehicles, whereas HFC–152a
and CO2 have been found acceptable for
all motor vehicle air conditioning
applications, including heavy-duty
vehicles.
None of these alternative refrigerants
can simply be ‘‘dropped’’ into existing
HFC–134a air conditioning systems. In
order to account for the unique
properties of each refrigerant and
address use conditions required under
SNAP, changes to the systems will be
necessary. Typically these changes will
need to occur during a vehicle redesign
cycle but can also occur during a
refresh. For example, because CO2,
when used as a refrigerant, is physically
125 Section 612(c) of the Clean Air Act requires
EPA to review substitutes for class I and class II
ozone-depleting substances and to determine
whether such substitutes pose lower risk than other
available alternatives. EPA is also required to
publish lists of substitutes that it determines are
acceptable and those it determines are
unacceptable. See http://www3.epa.gov/ozone/
snap/refrigerants/lists/index.html, last accessed on
March 5, 2015.
126 Listed at 40 CFR part 82, subpart G.
127 GWP values cited in this final action are from
the IPCC Fourth Assessment Report (AR4) unless
stated otherwise. Where no GWP is listed in AR4,
GWP values are determined consistent with the
calculations and analysis presented in AR4 and
referenced materials.
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and thermodynamically very different
from HFC–134a and operates at much
higher pressures, a transition to this
refrigerant would require significant
hardware changes. A transition to A/C
systems designed for HFO–1234yf,
which is more thermodynamically
similar to HFC–134a than is CO2,
requires less significant hardware
changes that typically include
installation of a thermal expansion
valve and can potentially require
resized condensers and evaporators, as
well as changes in other components. In
addition, vehicle assembly plants
require re-tooling in order to handle
new refrigerants safely. Thus a change
in A/C refrigerants requires significant
engineering, planning, and
manufacturing investments.
EPA is not aware of any significant
development of A/C systems designed
to use alternative refrigerants in heavyduty vehicles.128 However, all three
lower GWP alternatives are in use or
under various stages of development for
use in LD vehicles. Of these three
refrigerants, most manufacturers of LD
vehicles have identified HFO–1234yf as
the most likely refrigerant to be used in
that application. For that reason, EPA
anticipates that HFO–1234yf will be a
primary candidate for refrigerant
substitution in the HD market in the
future if it is listed as an acceptable
substitute under SNAP for HD A/C
applications.
As mentioned above, EPA has listed
as acceptable, subject to use conditions,
two lower-GWP refrigerants, R–744
(CO2) and HFC–152a, for use in HD
vehicles. On April 18, 2016, EPA also
proposed to list HFO–1234yf as
acceptable, subject to use conditions, in
A/C systems for newly manufactured
MDPVs, HD pickup trucks, and
complete HD vans (81 FR 22810). In that
action, EPA proposed to list HFO–
1234yf as acceptable, subject to use
conditions, for those vehicle types for
which human health and environmental
risk could be assessed using the
currently available risk assessments and
analysis on LD vehicles. Also in that
action, EPA requested ‘‘information on
development of HFO–1234yf MVAC
systems for other HD vehicle types or
off-road vehicles, or plans to develop
these systems in the future.’’ EPA also
stated ‘‘This information may be used to
inform a future listing’’ (81 FR 22868).
In another rulemaking action under
the SNAP program, on July 20, 2015,
EPA published a final rule (80 FR
128 To the extent that some manufacturers
produce HD pickups and vans on the same
production lines or in the same facilities as LD
vehicles, some A/C system technology commonality
between the two vehicle classes may be developing.
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42870) that will change the listing status
of HFC–134a to unacceptable for use in
newly manufactured LD motor vehicles
beginning in MY 2021 (except as
allowed under a narrowed use limit for
use in newly manufactured LD vehicles
destined for use in countries that do not
have infrastructure in place for servicing
with other acceptable refrigerants
through MY 2025). In that same rule,
EPA listed the refrigerant blends SP34E,
R–426A, R–416A, R–406A, R–414A, R–
414B, HCFC Blend Delta, Freeze 12,
GHG–X5, and HCFC Blend Lambda as
unacceptable for use in newly
manufactured light-duty vehicles
beginning in MY 2017. EPA’s decisions
were based on the availability of other
substitutes that pose less overall risk to
human health and the environment,
when used in accordance with required
use conditions. Neither the April 2016
proposed rule nor the July 2015 final
rule consider a change of listing status
for HFC–134a in HD vehicles.
LD vehicle manufacturers are
currently making investments in
systems designed for lower-GWP
refrigerants, both domestically and on a
global basis. In support of the LD GHG
rule, EPA projected a full transition of
LD vehicles to lower-GWP alternatives
in the United States by MY 2021. We
expect the costs of transitioning to
decrease over time as alternative
refrigerants are adopted across all LD
vehicles and trucks, in part due to
increased availability of components
and the continuing increases in
refrigerant production capacity, as well
as knowledge gained through
experience. As lower-GWP alternatives
become widely used in LD vehicles,
some HD vehicle manufacturers may
wish to also transition their vehicles.
Transitioning could be advantageous for
a variety of reasons, including platform
standardization and company
environmental stewardship policies.
In the proposal for this Phase 2 HD
rule, EPA proposed another action
related to alternative refrigerants. EPA
proposed to allow a manufacturer to be
‘‘deemed to comply’’ with the leakage
standard if its A/C system used a
refrigerant other than HFC–134a that
was both listed as an acceptable
substitute refrigerant for heavy-duty A/
C systems under SNAP, and was
identified in the LD GHG regulations at
40 CFR 86.1867–12(e). 80 FR 40172. By
slightly reducing the regulatory burden
of compliance with the leakage standard
for a manufacturer that used an
alternative refrigerant, the ‘‘deemed to
comply’’ provision was intended to
provide a modest incentive for the use
of such refrigerants. There were
comments in support of this approach,
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Chemours, both of which manufacture
HFO–1234yf.
For several reasons, EPA has
reconsidered the proposed ‘‘deemed to
comply’’ provision for this rule, and
instead, the Phase 2 program retains the
Phase 1 requirement that manufacturers
attest that they are using low-leak
components, regardless of the
refrigerant they use. CARB and several
NGO commenters expressed concerns
about the proposed ‘‘deemed to
comply’’ provision, primarily citing the
potential for manufacturers to revert to
less leak-tight components if they were
no longer required to attest to the use of
low-leak A/C system components
because they used a lower-GWP
refrigerant. In general, we expect that
the progress LD vehicle manufacturers
are making toward more leak-tight A/C
systems will continue and that this
progress will transfer to HD A/C
systems. Still, we agree that continued
improvements in low-leak performance
HD vehicles is an important goal, and
that continuing the Phase 1 leakage
requirements in the Phase 2 program
should discourage manufacturers from
reverting to higher-leak and potentially
less expensive components. It is also
important to note that there is no
‘‘deemed to comply’’ option in the
parallel LD–GHG program—
manufacturers must attest to meeting
the leakage standard. There is no
compelling reason to have a different
regime for heavy duty applications.
Although leakage of lower-GWP
refrigerants is of less concern from a
climate perspective than leakage of
higher GWP refrigerants, we also agree
with several commenters that expressed
a concern related to the servicing of
lower-GWP systems with higher-GWP
refrigerants in the aftermarket. We agree
that this could result due to factors such
as price differentials between
aftermarket refrigerants. However, as is
the case for Phase 1, as a part of
certification, HD manufacturers will
attest both to the use of low-leak
components as well as to the specific
refrigerant used. Thus, in the future, a
manufacturer wishing to certify a
vehicle with an A/C system designed for
an alternative refrigerant will attest to
the use of that specific refrigerant. In
that situation, any end-user servicing
and recharging that A/C system with
any other refrigerant would be
considered tampering with an emissionrelated component under Title II of the
CAA. For example, recharging an A/C
system certified to use a lower-GWP
refrigerant, such as HFO–1234yf, with
any other refrigerant, including but not
limited to HFC–134a, would be
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considered a violation of Title II
tampering provisions.
At the same time, EPA does not
believe that finalizing the ‘‘deemed to
comply’’ provision would have had an
impact on any future transition of the
HD industry to alternative refrigerants.
As discussed above, two lower-GWP
refrigerants are already acceptable for
use in HD vehicles, and EPA has
proposed to list HFO–1234yf as
acceptable, subject to use conditions, for
limited HD vehicle types. As also
discussed above, and especially in light
of the rapid expansion of alternative
refrigerants that has been occurring in
the LD vehicle market, similar trends
may develop in the HD vehicle market,
regardless of EPA’s action regarding
leakage of alternative refrigerants in this
final rule.
(c) Small Business Issues
The Regulatory Flexibility Act (RFA)
generally requires an agency to prepare
a regulatory flexibility analysis of any
rule subject to notice and comment
rulemaking requirements under the
Administrative Procedure Act or any
other statute unless the agency certifies
that the rule will not have a significant
economic impact on a substantial
number of small entities. See generally
5 U.S.C. 601–612. The RFA analysis is
discussed in Section XIV.
Pursuant to section 609(b) of the RFA,
as amended by the Small Business
Regulatory Enforcement Fairness Act
(SBREFA), EPA also conducted outreach
to small entities and convened a Small
Business Advocacy Review Panel to
obtain advice and recommendations of
representatives of the small entities that
potentially will be subject to the rule’s
requirements. Consistent with the RFA/
SBREFA requirements, the Panel
evaluated the assembled materials and
small-entity comments on issues related
to elements of the Initial Regulatory
Flexibility Analysis (IRFA). A copy of
the Panel Report was included in the
docket for this rule.
The agencies previously determined
that the Phase 2 regulations could
potentially have a significant economic
impact on small entities. Specifically,
the agencies identified four categories of
directly regulated small businesses that
could be impacted:
• Trailer Manufacturers
• Alternative Fuel Converters
• Vocational Chassis Manufacturers
• Glider Vehicle 129 Assemblers
129 Vehicles produced by installing a used engine
into a new chassis are commonly referred to as
‘‘gliders,’’ ‘‘glider kits,’’ or ‘‘glider vehicles.’’ See
Section I.E.i and XIII.B.
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To minimize these impacts the
agencies are adopting certain regulatory
flexibilities—both general and categoryspecific. In general, we are delaying new
requirements for EPA GHG emission
standards by one initial year and
simplifying certification requirements
for small businesses. Even with this one
year delay, small businesses will be
required to comply with EPA’s
standards before NHTSA’s fuel
efficiency standards are mandatory.
Because of this timing, compliance with
NHTSA’s regulations will not be
delayed, as small business
manufacturers will be accommodated
through EPA’s initial one year delay.
The agencies are also providing the
following specific relief:
• Trailers: Adopting simpler
requirements for non-box trailers, which
are more likely to be manufactured by
small businesses; reduced reliance on
emission averaging; and making thirdparty testing easier for certification.
• Alternative Fuel Converters:
Omitting recertification of a converted
vehicle when the engine is converted
and certified; reduced N2O testing; and
simplified onboard diagnostics and
delaying required compliance with each
new standard by one model year.
• Vocational Chassis: Less stringent
standards for certain vehicle categories;
opportunity to generate credits under
the Phase 1 program.
• Glider Vehicle Assemblers: 130
Exempting existing small businesses,
but limiting the small business
exemption to a capped level of annual
production (production in excess of the
capped amount will be allowed, but
subject to all otherwise applicable
requirements including the Phase 2
standards). Providing additional
flexibility for newer engines.
These flexibilities are described in
more detail in Section XIV, in RIA
Section 12 and in the Panel Report.
Flexibilities specific to glider vehicle
assemblers are described in Section XIII.
(d) Confidentiality of Test Results and
GEM Inputs
The agencies received mixed
comments regarding the question of
whether GEM inputs should be made
available to public. Some commenters
supported making this information
available, while others thought it should
130 EPA is amending its rules applicable to
engines installed in glider kits, which will affect
emission standards not only for GHGs but for
criteria pollutants as well. EPA is also clarifying its
requirements for certification and revising its
definitions for glider kit and glider vehicle
manufacturers. NHTSA is not including glider
vehicles under its Phase 2 fuel consumption
standards. See Section XIII.B.
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be protected as confidential business
information (CBI). In accordance with
Federal statutes, EPA does not release
information from certification
applications (or other compliance
reports) that we determine to be CBI
under 40 CFR part 2. Consistent with
section 114(c) of the CAA, EPA does not
consider emission test results to be CBI
after introduction into commerce of the
certified engine or vehicle. (However,
we have generally treated test results as
protected before the introduction into
commerce date). EPA has not yet made
a final determination for Phase 1 or
Phase 2 certification test results.
Nevertheless, at this time we expect to
continue this policy and consider it
likely that we would not treat any test
results or other GEM inputs as CBI after
the introduction into commerce date as
identified by the manufacturer.
With regard to NHTSA’s treatment of
confidential business information,
manufacturers must submit a request for
confidentiality with each electronic
submission specifying any part of the
information or data in a report that it
believes should be withheld from public
disclosure as trade secret or other
confidential business information. A
form is available through the NHTSA
Web site to request confidentiality.
NHTSA does not consider
manufacturers to continue to have a
business case for protecting pre-model
report data after the vehicles contained
within that report have been introduced
into commerce.
(e) Delegated Assembly and Secondary
Manufacturers
In EPA’s existing regulations (40 CFR
1068.261), we allow engine
manufacturers to sell or ship engines
that are missing certain emission-related
components if those components will be
installed by the vehicle manufacturer.
These provisions already apply to Phase
1 vehicles as well, providing a similar
allowance for vehicle manufacturers to
sell or ship vehicles that are missing
certain emission-related components if
those components will be installed by a
secondary vehicle manufacturer. See
section 1037.620. EPA has found this
provision to work well and is finalizing
certain amendments in this rule. See 40
CFR 1037.621. Under the amended rule,
as conditions of this allowance,
manufacturers will be required to:
• Have a contractual obligation with the
secondary manufacturer to complete
the assembly properly and provide
instructions about how to do so
• Keep records to demonstrate
compliance
• Apply a temporary label to the
incomplete vehicles
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• Take other reasonable steps to ensure
the assembly is completed properly
• Describe in its application for
certification how it will use this
allowance
Under delegated assembly, it is the
upstream manufacturer that holds the
certificate and assumes primary
responsibility for all compliance
requirements. Our experience applying
this approach has shown that holding
the upstream manufacturer responsible
ensures that they will exercise due
diligence throughout the process.
EPA proposed to apply this new
section broadly. However, commenters
raised valid questions about whether it
is necessary to apply this formal process
as broadly as proposed. In response, we
have reconsidered the proposed
approach and have determined that it
would be appropriate to allow a less
formal process with components for
which market forces will make it
unlikely that a secondary manufacturer
would not complete assembly properly.
In those cases, the certifying
manufacturers will be required to
provide sufficiently detailed installation
instructions to the secondary
manufacturers, who would then be
obligated to complete assembly properly
before the vehicles are delivered to the
ultimate purchasers.
One example of a case for which
market forces could ensure that
assembly is completed properly would
be air conditioning leakage
requirements. Purchasers will have the
expectation that the systems will not
leak, and a secondary manufacturer
should have no incentive to not follow
the certifying manufacturer’s
instructions.
As revised, § 1037.621 will require the
formal delegated assembly process for
the following technologies if they are
part of the OEM’s certified configuration
but not shipped with the vehicle:
• Auxiliary power units
• Aerodynamic devices
• Hybrid components
• Natural gas fuel tanks
Certificate holders will remain
responsible for other certified
components, but will not automatically
be required to comply with the formal
delegated assembly requirements. That
determination will be made case-by-case
as part of the certification process. We
are also explicitly making the flexibility
in 40 CFR 1037.621 available for HD
pickups and vans certified to the
standards in 40 CFR part 86. As is
currently specified in 40 CFR 1068.261,
EPA will retain the authority to apply
additional necessary conditions (at the
time of certification) to the allowance to

PO 00000

Frm 00051

A345
Sfmt 4700

Fmt 4701

delegate assembly of emission to
secondary manufacturers (when
emission control equipment is not
shipped with the vehicle to the
secondary manufacturer, as just noted).
In particular, we would likely apply
such additional conditions for
manufacturers that we determine to
have previously not completed
assembly properly. Issues of delegated
assembly are addressed in more detail
in Section 1.4.4 of the RTC.
(f) Engine/Vehicle Useful Life
We received comment on what
policies we should adopt to address the
situation where the engine and the
vehicle are subject to emission
standards over different useful-life
periods. For example, a medium heavyduty engine may power vehicles in
weight classes ranging from 2b to 8,
with correspondingly different
regulatory useful lives for those
vehicles. As provided in 40 CFR
1037.140 of the final regulations, we
have structured the vehicle regulations
to generally apply the same useful life
for the vehicle that applies for the
engines. However, these regulations also
allow vehicle manufacturers to certify
their vehicles to longer useful lives. The
agencies see no problem with allowing
vehicles to have longer useful lives than
the engines.
(g) Compliance Reports
The agencies received comment on
the NPRM from two environmental
organizations requesting that the
agencies make available to the public
data and information that would enable
the public to track trends in technology
sales over time, as well as track
company-specific compliance data. The
commenters suggested that this should
include an agency publication of an
annual compliance report for the Heavyduty Phase 2 program. The commenters
requested this information to allow all
stakeholders to see how individual
companies, as well as the industry
overall, were performing relative to their
compliance obligations (see comments
from ACEEE and NRDC).
The agencies agree with this
comment. In the context of the lightduty vehicle GHG standards, EPA has
already published four annual
compliance reports which has made
available to the public detailed
information regarding both how
individual light-duty vehicle companies
have been meeting their compliance
obligations, as well as summary
information at the light-duty fleet level.
NHTSA makes the up-to-date
information on the light-duty fuel
economy program available through its
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CAFE Public Information Center (http://
www.nhtsa.gov/CAFE_PIC/CAFE_
PIC_Home.htm). Information includes
manufacturer and overall fleet standards
and CAFE performance, credit status,
and civil penalty status. This
information has been helpful to increase
transparency to all stakeholders and to
allow the public to see how companies
are progressing from one year to the
next with respect to their compliance
requirements. It is EPA’s intention to
publish a similar annual compliance
report for the heavy duty GHG program,
covering both the existing Phase 1
program, as well as the Phase 2
standards contained in this final rule. It
is NHTSA’s intention to expand the
Public Information Center to include the
medium- and heavy-duty fuel efficiency
program and to make up-to-date
information collected in the heavy-duty
fuel efficiency compliance process
available publicly. Both the EPA and
NHTSA compliance reports will provide
available information at the vehicle
subclass level for each of the four
vehicle categories (i.e. Tractors, Trailers,
Vocational, and Heavy-Duty Pickups
and Vans), and EPA will provide
available information for the other GHG
standards, such as N2O and refrigerant
leak detection standards. Prior to
issuing the compliance reports, EPA and
NHTSA will work with regulated
manufacturers to reconcile concerns
over the release of claimed confidential
business information, consistent with 40
CFR part 2 and 49 CFR 512.
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(3) Life Cycle Emissions
The agencies received many
comments expressing concerns about
establishing the GHG and fuel
consumption standards as tailpipe
standards that do not account for
upstream emissions or other life cycle
impacts. However, many other
commenters supported this approach.
Comments specifically related to
alternative fuels or electric vehicles are
addressed in Section I.C.(1)(d) and in
Section XI.B. This section addresses the
issue more broadly.
As discussed below, the agencies do
not see how we could accurately
account for life cycle emissions in our
vehicle standards, nor have commenters
shown that such an accounting is
needed. In addition, NHTSA has already
noted that the fuel efficiency standards
are necessarily tailpipe-based, and that
a lifecycle approach would likely render
it impossible to harmonize the fuel
efficiency and GHG emission standards,
to the great detriment of our goal of
achieving a national, harmonized
program. See 76 FR 57125.
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It is also worth noting that EPA’s
engine and vehicle emission standards
and NHTSA’s vehicle fuel consumption
standards (including those for light-duty
vehicles) have been in place for decades
as tailpipe standards. The agencies find
no reasonable basis in the comments or
elsewhere to change fundamentally
from this longstanding approach.
Although the final standards do not
account for life cycle emissions, the
agencies have estimated the upstream
emission impact of reducing fuel
consumption for heavy-duty vehicles.
As shown in Section VII and VIII, these
upstream emission reductions are
significant and worth estimating, even
with some uncertainty. However, this
analysis would not be a sufficient basis
for inclusion in the standards
themselves.
(a) Challenges for Addressing Life Cycle
Emissions With Vehicle Standards
Commenters supporting accounting
for life cycle emissions generally did so
in the context of one or more specific
technologies. However, the agencies
cannot accurately address life-cycle
emissions on a technology specific basis
at this time for two reasons:
• We lack data to address each
technology, and see no path to
selectively apply a life cycle analysis to
some technologies, but not to others.
• Actual life cycle emissions are
dependent on factors outside the scope
of the rulemaking that may change in
the future.
With respect to the first reason, even
if we were able to accurately and fully
account for life cycle impacts of one
technology (such as weight reduction),
this would not allow us to address life
cycle emissions for other technologies.
For example, how would the agencies
address potential differences in life
cycle emissions for shifting from a
manual transmission to and AMT, or the
life cycle emissions of aerodynamic
fairings? If we cannot factor in life cycle
impacts for all technologies, how would
we do it for weight reductions? Given
the complexity of these rules and the
number of different technologies
involved, we see no way to treat the
technologies equitably. Commenters do
not provide the information necessary to
address this challenge, nor are the
agencies aware of such information.
The second reason is just as
problematic. This rulemaking is setting
standards for vehicles under specific
statutory provisions. It is not regulating
manufacturing processes, distribution
practices, or the locations of
manufacturing facilities. And yet each
of these factors could impact life cycle
emissions. So while we could take a
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snapshot of life cycle emissions at this
point in time for specific manufacturers,
it may or may not have any relation to
life cycle emissions in 2027, or for other
manufacturers. Consider, for example,
two component manufacturers: One that
produces its components near the
vehicle assembly plant, and relies on
natural gas to power its factory; and a
second that is located overseas and
relies on coal-fired power. How would
the agencies equitably (or even nonarbitrarily) factor in these differences
without regulating these processes? To
the extent commenters provided any
information on life cycle impacts, they
did not address this challenge.
(b) Need for Life Cycle Consideration in
the Standards
The agencies acknowledge that a full
and accurate accounting of life cycle
emissions (if it were possible) could
potentially make the Phase 2 program
marginally better. However, we do not
agree that this is an issue of
fundamental importance. While some
commenters submitted estimates of the
importance of life cycle emissions for
light-duty vehicles, life cycle emissions
are less important for heavy-duty
vehicles. Consider, for example, the
difference between a passenger car and
a heavy-duty tractor. If the passenger car
achieves 40 mile per gallon and travels
150,000 miles in its life, it would
consume less than 4,000 gallons of fuel
in its life. On the other hand, a tractor
that achieves 8 miles per gallon and
travels 1,000,000 miles would consume
125,000 gallons of fuel in its life, or
more than 30 times the fuel of the
passenger car. Commenters provide no
basis to assume the energy consumption
associated with tractor production
would be 30 times that of the
production of a passenger car.
(4) Amendments to the Phase 1 Program
The agencies are revising some test
procedures and compliance provisions
used for Phase 1. These changes are
described in Section XII. This includes
both amendments specific to Phase 1, as
well as amendments that apply more
broadly than Phase 1, such as the
revisions to the delegated assembly
provisions. As a drafting matter, EPA
notes that we are moving the GHG
standards for Class 2b and 3 pickups
and vans from 40 CFR 1037.104 to 40
CFR 86.1819–14.
NHTSA is also amending 49 CFR part
535 to make technical corrections to its
Phase 1 program to better align with
EPA’s compliance approach, standards
and CO2 performance results. In general,
these changes are intended to improve
the regulatory experience for regulated
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parties and also reduce agency
administrative burden. More
specifically, NHTSA is changing the
rounding of its standards and
performance values to have more
significant digits. Increasing the number
of significant digits for values used for
compliance with NHTSA standards
reduces differences in credits generated
and overall credit balances for the EPA
and NHTSA programs. NHTSA is also
removing the petitioning process for offroad vehicles, clarifying requirements
for the documentation needed for
submitting innovative technology
requests in accordance with 40 CFR
1037.610 and 49 CFR 535.7, and adding
further detail to requirements for
submitting credit allocation plans as
specified in 49 CFR 535.9. Finally,
NHTSA is adding the same
recordkeeping requirements that EPA
currently requires to facilitate in-use
compliance inspections. These changes
are intended to improve the regulatory
experience for regulated parties and also
reduce agency administrative burden.
The agencies received few comments
on these changes, with most supporting
the proposed changes or suggesting
improvements. These comments as well
as the few comments opposing any of
these changes are discussed in Section
XII and in the RTC.
(5) Other Amendments to EPA
Regulations
EPA is finalizing certain other
changes to regulations that we
proposed, which are not directly related
to the HD Phase 1 or Phase 2 programs,
as detailed in Section XIII. For these
amendments, there are no
corresponding changes in NHTSA
regulations. Some of these amendments
relate directly to heavy-duty highway
engines, but not to the GHG programs.
Others relate to nonroad engines. This
latter category reflects the regulatory
structure EPA uses for its mobile source
regulations, in which regulatory
provisions applying broadly to different
types of mobile sources are codified in
common regulatory parts such as 40
CFR part 1068. This approach creates a
broad regulatory structure that regulates
highway and nonroad engines, vehicles,
and equipment collectively in a
common program. Thus, it is
appropriate to include some
amendments to nonroad regulations in
addition to the changes applicable only
for highway engines and vehicles.
Except as noted below, the agencies
received relatively few significant
comments on these issues. All
comments are discussed in more detail
in Section XIII and in the RTC. One
area, for which we did receive
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significant comment was the issue of
competition vehicles. As described in
Section XIII, EPA is not finalizing the
proposed clarification related to
highway vehicles used for competition.

notice and additional opportunity for
public comment. As discussed in
Section XIII, although EPA received one
comment opposing these amendments,
they are being finalized as proposed.

(a) Standards for Engines Installed In
Glider Kits
EPA regulations currently allow used
pre-2013 engines to be installed into
new glider kits without meeting
currently applicable standards. As
described in Section XIII.B, EPA is
amending its regulations to allow only
engines that have been certified to meet
standards for the model year in which
the glider vehicle is assembled (i.e.
current model year engine standards) to
be installed in new glider kits, with
certain exceptions. First, engines
certified to earlier MY standards that are
identical to the current model year
standards may be used. Second, engines
still within their useful life (and certain
similar engines) may be used. Note that
this would not allow use of the pre-2002
engines that are currently being used in
most glider vehicles because they all
would be outside of the 10-year useful
life period. Finally, the interim small
manufacturer allowance for glider
vehicles will also apply for the engines
used in the exempted glider kits.
Comments on this issue are summarized
and addressed in Section XIII.B and in
RTC Section 14.2.

(c) Updates to Heavy-Duty Engine
Manufacturer In-Use Testing
Requirements
EPA and manufacturers have gained
substantial experience with in-use
testing over the last four or five years.
This has led to important insights in
ways that the test protocol can be
adjusted to be more effective. We are
accordingly making changes to the
regulations in 40 CFR part 86, subparts
N and T.

(b) Nonconformance Penalty Process
Changes
Nonconformance penalties (NCPs) are
monetary penalties established by
regulation that allow a vehicle or engine
manufacturer to sell engines that do not
meet the emission standards.
Manufacturers unable to comply with
the applicable standard pay penalties,
which are assessed on a per-engine
basis.
On September 5, 2012, EPA adopted
final NCPs for heavy heavy-duty diesel
engines that could be used by
manufacturers of heavy-duty diesel
engines unable to meet the current
oxides of nitrogen (NOX) emission
standard. On December 11, 2013 the
U.S. Court of Appeals for the District of
Columbia Circuit issued an opinion
vacating that Final Rule. It issued its
mandate for this decision on April 16,
2014, ending the availability of the
NCPs for the current NOX standard, as
well as vacating certain amendments to
the NCP regulations due to concerns
about inadequate notice. In particular,
the amendments revise the text
explaining how EPA determines when
NCP should be made available. In the
Phase 2 NPRM, EPA re-proposed most
of these amendments to provide fuller
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(d) Extension of Certain 40 CFR Part
1068 Provisions to Highway Vehicles
and Engines
As part of the Phase 1 GHG standards,
we applied the exemption and
importation provisions from 40 CFR
part 1068, subparts C and D, to heavyduty highway engines and vehicles. We
also specified that the defect reporting
provisions of 40 CFR 1068.501 were
optional. In an earlier rulemaking, we
applied the selective enforcement
auditing under 40 CFR part 1068,
subpart E (75 FR 22896, April 30, 2010).
We are adopting the rest of 40 CFR part
1068 for heavy-duty highway engines
and vehicles, with certain exceptions
and special provisions.
As described above, we are applying
all the general compliance provisions of
40 CFR part 1068 to heavy-duty engines
and vehicles subject to 40 CFR parts
1036 and 1037. We are also applying the
recall provisions and the hearing
procedures from 40 CFR part 1068 for
highway motorcycles and for all
vehicles subject to standards under 40
CFR part 86, subpart S.
EPA is updating and consolidating the
regulations related to formal and
informal hearings in 40 CFR part 1068,
subpart G. This will allow us to rely on
a single set of regulations for all the
different categories of vehicles, engines,
and equipment that are subject to
emission standards. We also made an
effort to write these regulations for
improved readability.
We are also making a number of
changes to part 1068 to correct errors, to
add clarification, and to make
adjustments based on lessons learned
from implementing these regulatory
provisions.
(e) Amendments to Engine and Vehicle
Test Procedures in 40 CFR Parts 1065
and 1066
EPA is making several changes to our
engine testing procedures specified in
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changes will significantly impact the
stringency of any standards.
(f) Amendments Related to Marine
Diesel Engines in 40 CFR Parts 1042 and
1043
EPA’s emission standards and
certification requirements for marine
diesel engines under the Clean Air Act
and the act to Prevent Pollution from
Ships are identified in 40 CFR parts
1042 and 1043, respectively. EPA is
amending these regulations with respect
to continuous NOX monitoring and
auxiliary engines, as well as making
several other minor revisions.
(g) Amendments Related to Locomotives
in 40 CFR Part 1033
EPA’s emission standards and
certification requirements for
locomotives under the Clean Air Act are
identified in 40 CFR part 1033. EPA is
making several minor revisions to these
regulations.
(6) Other Amendments to NHTSA
Regulations
NHTSA proposed to amend 49 CFR
parts 512 and 537 to allow
manufacturers to submit required
compliance data for the Corporate
Average Fuel Economy (CAFE) program
electronically, rather than submitting
some reports to NHTSA via paper and
CDs and some reports to EPA through
its VERIFY database system. NHTSA is
not finalizing this proposal in this
rulemaking and will consider electronic
submission for CAFE reports in a future
action.
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II. Vehicle Simulation and Separate
Engine Standards for Tractors and
Vocational Chassis
A. Introduction
This Section II. describes two
regulatory program elements that are
common among tractors and vocational
chassis. In contrast, Sections III and V
respectively describe the regulatory
program elements that are unique to
tractors and to vocational chassis. The
common elements described here are
the vehicle simulation approach to
vehicle certification and the separate
standards for engines. Section II.B
discusses the reasons for this Phase 2
regulatory approach; namely, requiring
vehicle simulation for tractor and
vocational chassis certification,
maintaining separate engine standards,
and expanding and updating their
related mandatory and optional test
procedures. Section II.C discusses in
detail the evolution and final version of
the vehicle simulation computer
program, which is called the
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Greenhouse gas Emissions Model or
‘‘GEM.’’ Section II.C also discusses the
evolution and final versions of the test
procedures for determining the GEM
inputs that are common for tractors and
vocational chassis. Section II.D
discusses in detail the separate engine
standards for GHGs and fuel efficiency
and their requisite test procedures.
In this final action, the agencies have
built on the success of the Phase 1 GEMbased approach for the certification of
tractors and vocational chassis. To
better recognize the real-world impact of
vehicle technologies, we have expanded
the number of required and optional
vehicle inputs into GEM. Inputting
these additional details into GEM
results in more accurate representations
of vehicle performance and greater
opportunities to demonstrate reductions
in CO2 emissions and fuel consumption.
We are also finalizing revisions to the
vehicle driving patterns that are
programmed into GEM to better reflect
real-world vehicle operation and the
emissions reductions that result from
applying GHG and fuel efficiency
technologies to vehicles. As a result of
these revisions, the final GEM-based
vehicle certification approach
necessitates new testing of engines and
testing of some other vehicle
components to generate the additional
GEM inputs for Phase 2. More detail is
provided in Section II.C.
Based on our assessments of the
technological feasibility; cost
effectiveness; requisite lead times for
implementing new and additional
tractor and vocational vehicle
technologies; and based on comments
we received in response to our notice of
proposed rulemaking and in response to
our more recent notice of additional
data availability, the agencies are
finalizing steadily increasing
stringencies of the CO2 and fuel
consumption standards for tractors and
vocational chassis for vehicle model
years 2021, 2024 and 2027. See Section
I or Sections III and V respectively for
these numerical standards for tractors
and vocational chassis. As part of our
analytical process for determining the
numerical values of these standards, the
agencies utilized GEM. Using GEM as an
integral part of our own standard-setting
process helps ensure consistency
between our technology assessments
and the GEM-based certification process
that we require for compliance with the
Phase 2 standards. Our utilization of
GEM in our standard-setting process is
described further in Section II.C.
For Phase 2 we are finalizing, as
proposed, the same Phase 1 certification
approach for all of the GHG and fuel
efficiency separate engine standards for

PO 00000

Frm 00054

A348
Sfmt 4700

Fmt 4701

those engines installed in tractors and
vocational chassis. For the separate
engine standards, we will continue to
require the Phase 1 engine
dynamometer certification test
procedures, which were adopted
substantially from EPA’s existing heavyduty engine emissions test procedures.
In this action we are finalizing, as
proposed, revisions to the weighting
factors of the tractor engine 13-mode
steady-state test cycle (i.e., the
Supplemental Engine Test cycle or
‘‘SET’’). The SET is required for
determining tractor engine CO2
emissions and fuel consumption.
Consistent with the rationale we
presented in our proposal and
consistent with comments we received,
these revised SET weighting factors
better reflect the lower engine speed
operation of modern engines, which
frequently occurs at tractor cruise
speeds. We used these revised
weighting factors as part of our engine
technology assessments of both current
engine technology (i.e., our ‘‘baseline
engine’’ technology) and future engine
technology.
Based on our assessments of the
technological feasibility; cost
effectiveness; requisite lead times for
implementing new and additional
engine technologies; and based on
comments we received in response to
our notice of proposed rulemaking and
in response to our more recent notice of
additional data availability, the agencies
are finalizing steadily increasing
stringencies of the CO2 and fuel
consumption separate engine standards
for engine model years 2021, 2024 and
2027. In addition, for each of these
model years, EPA is maintaining the
Phase 1 separate engine standards for
CH4 and N2O emissions—both at their
Phase 1 numeric values. While EPA is
not finalizing at this time more stringent
N2O emissions standards, as originally
proposed, EPA may soon revisit these
separate engine N2O standards in a
future rulemaking. All of the final Phase
2 separate engine standards are
presented in Section II.D, along with our
related assessments.
B. Phase 2 Regulatory Structure
As proposed, in this final action the
agencies have built on the success of the
Phase 1 GEM-based approach for the
certification of tractors and vocational
chassis, while also maintaining the
Phase 1 separate engine standards
approach to engine certification. While
the regulatory structures of both Phase
1 and Phase 2 are quite similar, there are
a number of new elements for Phase 2.
Note that we are not applying these new
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to comments, as discussed below in
Section III.C.4.
The agencies will retain much of the
certification and compliance structure
developed in Phase 1. The Phase 2
tractor CO2 emissions and fuel
consumption standards, as in Phase 1,
will be aligned.204 The agencies will
also continue to have separate engine
and vehicle standards to drive
technology improvements in both areas.
The reasoning behind maintaining
separate standards is discussed above in
Section II.B.2. As in Phase 1, the
manufacturers will certify tractors using
the GEM simulation tool and evaluate
the performance of subsystems through
testing (the results of this testing to be
used as inputs to the GEM simulation
tool). Other aspects of the HD Phase 2
certification and compliance program
also mirror the Phase 1 program, such
as maintaining a single reporting
structure to satisfy both agencies,
requiring limited data at the beginning
of the model year for certification, and
determining compliance based on end
of year reports. In the Phase 1 program,
manufacturers participating in the ABT
program provided 90 day and 270 day
reports after the end of the model year.
For the Phase 2 program, the agencies
proposed that manufacturers would
only be required to submit one end of
the year report, which would have
simplified reporting. Manufacturers
provided comments opposing this
approach. After further consideration,
the agencies are adopting an approach
in Phase 2 that mirrors the Phase 1
approach with a 90 day preliminary
report and a 270 day final report, with
the manufacturer having the option to
request a waiver of the 90 day report
based on positive credit balances.
Even though many aspects of the HD
Phase 2 program are similar to Phase 1,
there are some key differences. While
Phase 1 focused on reducing CO2
emissions and fuel consumption in
tractors through the application of
existing (‘‘off-the-shelf’’) technologies,
the HD Phase 2 standards seek
additional reductions through increased
use of existing technologies and the
development and deployment of more
advanced technologies. The agencies
received numerous comments on the
proposed Phase 2 technology
assessments in terms of the baseline, the
technology effectiveness, the market
adoption rate projections, and the
technology costs. The agencies have
made changes reflecting our assessment
204 Fuel consumption is calculated from CO
2
using the conversion factor of 10,180 grams of CO2
per gallon for diesel fuel.
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of these comments, as described in
Section III.D.
To evaluate the effectiveness of a
more comprehensive set of technologies
in Phase 2, the agencies are including
several additional inputs to the Phase 2
GEM. The set of inputs includes the
Phase 1 inputs plus parameters to assess
the performance of the engine,
transmission, and driveline. Specific
inputs for, among others, predictive
cruise control, automatic tire inflation
systems, and 6x2 axles will now be
required. The final Phase 2 program
includes some changes to the proposed
Phase 2 technology inputs to GEM.
These changes from proposal include
the use of cycle-averaged fuel maps for
use when evaluating a vehicle over the
transient cycle, optional transmission
efficiency inputs, optional axle
efficiency inputs, an increase in the
types of idle reduction technologies
recognized in GEM, and the ability to
recognize the effectiveness of tire
pressure monitoring systems, neutral
coast, and neutral idle. As in Phase 1,
in Phase 2 manufacturers will conduct
component testing to obtain the values
for these technologies (should they
choose to use them), then the testing
values will be input into the GEM
simulation tool. See Section III.D.1
below. To effectively assess
performance of the technologies, the
agencies are adopting a revised version
of the road grade profiles proposed for
Phase 2. Finally, the agencies are
adopting Phase 2 regulations with
clarified selective enforcement and
confirmatory testing requirements for
the GEM inputs that differ from the
Phase 2 NPRM based on the comments
received.
The key aerodynamic assessment
areas that the agencies proposed to
change in Phase 2 relative to Phase 1
were the use of a more aerodynamic
reference trailer, the inclusion of the
impact of wind on the tractor, and
changes to the aerodynamic test
procedures. We are adopting these
changes in Phase 2 with some further
revisions from those proposed for Phase
2 based on comments. To reflect the
evolving trailer market, the agencies are
adopting as proposed the addition of
trailer skirts (an aerodynamic improving
device) to the reference trailer (i.e. the
trailer used during testing to determine
the relative aerodynamic performance of
the tractor). The agencies are also
adopting the proposed aerodynamic
certification test procedure that captures
the impact of wind average drag on
tractor aerodynamic performance.
However, the agencies are specifying in
the final rule the use of a single
surrogate yaw angle instead of a full
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yaw sweep to reduce the aerodynamic
testing burden based on further
assessment of the EPA aerodynamic
data and comments received on the
NPRM. Finally, the agencies are
adopting aerodynamic test procedure
and data analysis changes from the
Phase 2 proposal to further reduce the
variability of aerodynamic test results.
Detailed discussion of the aerodynamic
test procedures is included in Section
III.E.2.
Another key change to the final rule
is the adoption of more stringent
particulate matter (PM) standards for
auxiliary power units (APU) installed in
new tractors.205 In the Phase 2 NPRM,
EPA sought comment on the need for
and feasibility of new PM standards for
these engines because APUs can be used
in lieu of operating the main engine
during extended idle operations to
provide climate control and power to
the driver. See 80 FR 40213. APUs can
reduce fuel consumption, NOX, HC,
CH4, and CO2 emissions when
compared to main engine idling.206
However, a potential unintended
consequence of reducing CO2 emissions
from combination tractors through the
use of APUs during extended idle
operation is an increase in PM
emissions. EPA is adopting
requirements for APUs installed in new
tractors to meet lower PM standards
starting in 2018, with a more stringent
PM standard starting in 2024. Please see
Section III.C.3 for more details.
The agencies are also ending some of
the interim provisions developed in
Phase 1 to reflect the maturity of the
program and the reduced need and
justification for some of the Phase 1
flexibilities. Further discussions on all
of these matters are covered in the
following sections.
C. Phase 2 Tractor Standards
EPA is adopting CO2 standards and
NHTSA is adopting fuel consumption
standards for new Class 7 and 8
combination tractors in Phase 2 that are
more stringent than Phase 1. In
addition, EPA is continuing the HFC
standards for the air conditioning
systems that were adopted in Phase 1.
EPA is also adopting new standards to
further control emissions of particulate
matter (PM) from auxiliary power units
(APU) installed in new tractors that will
prevent an unintended consequence of
205 This is necessarily an EPA-only provision
since it relates to control of criteria pollutant
emissions from a type of non-road engine, not to
fuel efficiency.
206 U.S. EPA. Development of Emission Rates for
Heavy-Duty Vehicles in the Motor Vehicle
Emissions Simulator MOVES 2010. EPA–420–B–
12–049. August 2012.
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increasing PM emissions during long
duration idling.
This section describes these standards
in detail.
(1) Final Fuel Consumption and CO2
Standards
The Phase 2 fuel consumption and
CO2 standards for the tractor cab are
shown below in Table III–1. These
standards will achieve reductions of up

to 25 percent compared to the 2017
model year baseline level when fully
phased in for the 2027 MY.207 The
standards for Class 7 are described as
‘‘Day Cabs’’ because we are not aware of
any Class 7 sleeper cabs in the market
today; however, the agencies require
any Class 7 tractor, regardless of cab
configuration, meet the standards
described as ‘‘Class 7 Day Cab.’’

The agencies’ analyses, as discussed
briefly below and in more detail later in
this Preamble and in the RIA Chapter
2.4 and 2.8, indicate that these
standards are the maximum feasible
(within the meaning of 49 U.S.C.
32902(k)) and are appropriate under
each agency’s respective statutory
authorities.

TABLE III–1—PHASE 2 HEAVY-DUTY COMBINATION TRACTOR EPA EMISSIONS STANDARDS (g CO2/TON-MILE) AND
NHTSA FUEL CONSUMPTION STANDARDS (GAL/1,000 TON-MILE)
Day cab
Class 7

I

Sleeper cab

Heavy-haul

Class 8

Class 8

Class 8

2021 Model Year CO2 Grams per Ton-Mile
Low Roof ..........................................................................................................
Mid Roof ..........................................................................................................
High Roof .........................................................................................................

105.5
113.2
113.5

80.5
85.4
85.6

72.3
78.0
75.7

52.4
........................
........................

7.90766
8.38900
8.40864

7.10216
7.66208
7.43615

5.14735
........................
........................

76.2
80.9
80.4

68.0
73.5
70.7

50.2
........................
........................

7.48527
7.94695
7.89784

6.67976
7.22004
6.94499

4.93124
........................
........................

73.4
78.0
75.7

64.1
69.6
64.3

48.3
........................
........................

7.21022
7.66208
7.43615

6.29666
6.83694
6.31631

4.74460
........................
........................

2021 Model Year Gallons of Fuel per 1,000 Ton-Mile
Low Roof ..........................................................................................................
Mid Roof ..........................................................................................................
High Roof .........................................................................................................

10.36346
11.11984
11.14931

2024 Model Year CO2 Grams per Ton-Mile
Low Roof ..........................................................................................................
Mid Roof ..........................................................................................................
High Roof .........................................................................................................

99.8
107.1
106.6

2024 Model Year and Later Gallons of Fuel per 1,000 Ton-Mile
Low Roof ..........................................................................................................
Mid Roof ..........................................................................................................
High Roof .........................................................................................................

9.80354
10.52063
10.47151

2027 Model Year CO2 Grams per Ton-Mile a
Low Roof ..........................................................................................................
Mid Roof ..........................................................................................................
High Roof .........................................................................................................

96.2
103.4
100.0

2027 Model Year and Later Gallons of Fuel per 1,000 Ton-Mile
Low Roof ..........................................................................................................
Mid Roof ..........................................................................................................
High Roof .........................................................................................................

9.44990
10.15717
9.82318

mstockstill on DSK3G9T082PROD with RULES2

Note:
a The 2027 MY high roof tractor standards include a 0.3 m2 reduction in CdA as described in Section III.E.2.a.vii.

As the agencies noted in the Preamble
to the proposed standards, the HD Phase
2 CO2 and fuel consumption standards
are not directly comparable to the Phase
1 standards. 80 FR 40212. This is
because the agencies are adopting
several test procedure changes to more
accurately reflect real world operation.
With respect to tractors, these changes
will result in the following differences.
First, the same vehicle evaluated using

the HD Phase 2 version of GEM will
obtain higher (i.e. less favorable) CO2
and fuel consumption values because
the Phase 2 drive cycles include road
grade. Road grade, which (of course)
exists in the real-world, requires the
engine to operate at higher horsepower
levels to maintain speed while climbing
a hill. Even though the engine saves fuel
on a downhill section, the overall
impact increases CO2 emissions and fuel

207 Since the HD Phase 1 tractor standards fully
phase-in by the MY 2017, this is the logical baseline
year.
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consumption. The second of the key
differences between the CO2 and fuel
consumption values in Phase 1 and
Phase 2 is due to changes in the
evaluation of aerodynamics. Vehicles
are exposed to wind when in use which
increases the drag of the vehicle and in
turn increases the power required to
move the vehicle down the road. To
more appropriately reflect the in-use
aerodynamic performance of tractor-
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trailers, the agencies are adopting a
wind averaged coefficient of drag
instead of the no-wind (zero yaw) value
used in Phase 1. The final key difference
between Phase 1 and the Phase 2
program includes a more realistic and
improved simulation of the
transmission in GEM, which could
increase CO2 and fuel consumption
relative to Phase 1.
The agencies are adopting Phase 2
CO2 emissions and fuel consumption
standards for the combination tractors
that reflect reductions that can be
achieved through improvements in the
tractor’s powertrain, aerodynamics,
tires, and other vehicle systems. The
agencies have analyzed the feasibility of
achieving the CO2 and fuel consumption
standards, and have identified means of
achieving these standards that are
technically feasible in the lead time
afforded, economically practicable and
cost-effective. EPA and NHTSA present
the estimated costs and benefits of these
standards in Section III.D.1. In
developing these standards for Class 7
and 8 tractors, the agencies have
evaluated the following:
• The current levels of emissions and
fuel consumption
• the types of technologies that could be
utilized by tractor and engine
manufacturers to reduce emissions
and fuel consumption from tractors
and associated engines
• the necessary lead time
• the associated costs for the industry
• fuel savings for the consumer
• the magnitude of the CO2 and fuel
savings that may be achieved
The technologies on whose
performance the final tractor standards
are predicated include: improvements
in the engine, transmission, driveline,
aerodynamic design, tire rolling
resistance, other accessories of the
tractor, and extended idle reduction
technologies. These technologies, and
other accessories of the tractor, are
described in RIA Chapter 2.4 and 2.8.
The agencies’ evaluation shows that
some of these technologies are available
today, but have very low adoption rates
on current vehicles, while others will
require some lead time for development.
EPA and NHTSA also present the
estimated costs and benefits of the Class
7 and 8 combination tractor standards in
RIA Chapter 2.8 and 2.12, explaining as
well the basis for the agencies’
stringency level.
As explained below in Section III.D,
EPA and NHTSA have determined that
there will be sufficient lead time to
introduce various tractor and engine
technologies into the fleet starting in the
2021 model year and fully phasing in by
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the 2027 model year. This is consistent
with NHTSA’s statutory requirement to
provide four full model years of
regulatory lead time for standards. As
was adopted in Phase 1, the agencies are
adopting provisions for Phase 2 that
allow manufacturers to generate and use
credits from Class 7 and 8 combination
tractors to show compliance with the
standards. This is discussed further in
Section III.F.
Based on our analysis, the 2027 model
year standards for combination tractors
and engines represent up to a 25 percent
reduction in CO2 emissions and fuel
consumption over a 2017 model year
baseline tractor, as detailed in Section
III.D.1. In considering the feasibility of
vehicles to comply with these standards
over their useful lives, EPA also
considered the potential for CO2
emissions to increase during the
regulatory useful life of the product. As
we discuss in Phase 1 and separately in
the context of deterioration factor (DF)
testing, we have concluded that CO2
emissions are likely to stay the same or
actually decrease in-use compared to
new certified configurations for the
projected technologies. In general,
engine and vehicle friction decreases as
products wear, leading to reduced
parasitic losses and consequent lower
CO2 emissions. Similarly, tire rolling
resistance falls as tires wear due to the
reduction in tread depth. In the case of
aerodynamic components, we project no
change in performance through the
regulatory life of the vehicle since there
is essentially no change in their
physical form as vehicles age. Similarly,
weight reduction elements such as
aluminum wheels are not projected to
increase in mass through time, and
hence, we can conclude will not
deteriorate with regard to CO2 emissions
performance in-use. Given all of these
considerations, the agencies are
confident in projecting that the tractor
standards today will be technically
feasible throughout the regulatory useful
life of the program.
(2) Non-CO2 GHG Emission Standards
for Tractors
EPA is also continuing the Phase 1
standards to control non-CO2 GHG
emissions from Class 7 and 8
combination tractors.
(a) N2O and CH4 Emissions
The final Phase 2 heavy-duty engine
standards for both N2O and CH4 as well
as details of these standards are
included in the discussion in Section
II.D.3 and II.D.4. EPA requested
comment, but did not receive any
comments (or otherwise obtain any new
information) indicating that there were
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appropriate controls for these non-CO2
GHG emissions for the tractors
manufacturers. Nor does EPA believe
there are any technologies available to
set vehicle standards. Therefore, EPA is
not adopting any additional controls for
N2O or CH4 emissions beyond those in
the HD Phase 2 engine standards for the
tractor category.
(b) HFC Emissions
Manufacturers can reduce
hydrofluorocarbon (HFC) emissions
from air conditioning (A/C) leakage
emissions in two ways. First, they can
utilize leak-tight A/C system
components. Second, manufacturers can
largely eliminate the global warming
impact of leakage emissions by adopting
systems that use an alternative, lowGlobal Warming Potential (GWP)
refrigerant, to replace the commonly
used R–134a refrigerant. EPA is
maintaining the A/C leakage standards
adopted in HD Phase 1 (see 40 CFR
1037.115). EPA believes the Phase 1 use
of leak-tight components is at an
appropriate level of stringency while
maintaining the flexibility to produce
the wide variety of A/C system
configurations required in the tractor
category. Please see Section I.F.(1)(b) for
a discussion related to alternative
refrigerants.
(3) EPA’s PM Emission Standards for
APUs Installed in New Tractors
Auxiliary power units (APUs) can be
used in lieu of operating the main
engine during extended idle operations
to provide climate control and
additional hotel power for the driver. As
noted above, APUs can reduce fuel
consumption, NOX, HC, CH4, and CO2
emissions by a meaningful amount
when compared to main engine
idling.208 However, a potential
unintended consequence of reducing
CO2 emissions from combination
tractors through the use of APUs during
extended idle operation is an increase in
diesel PM emissions. Engines currently
being used to power APUs have been
subject to the Nonroad Tier 4 p.m.
standards (40 CFR 1039.101), which are
less stringent in this power category
than the heavy-duty on-highway
standards (40 CFR 86.007–11) on a
brake-specific basis. In the NPRM, EPA
sought comment on the need for and
appropriateness of further reducing PM
emissions from APUs used as part of a
compliance strategy for Phase 2, and
suggested the basis for possible new PM
208 U.S. EPA. Development of Emission Rates for
Heavy-Duty Vehicles in the Motor Vehicle
Emissions Simulator MOVES 2010. EPA–420–B–
12–049. August 2012.
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standards to avoid these unintended
consequence. 80 FR 40213.
After considering the numerous
comments submitted on this issue and
our consideration of feasibility of PM
controls, EPA is adopting a new PM
standard of 0.02 g/kW–hr that applies
exclusively to APUs installed in MY
2024 and later new tractors. EPA is also
amending the Phase 1 GHG standards to
provide that as of January 1, 2018 and
through MY 2020, a tractor can receive
credit for use of an AESS with an APU
installed at the factory only if the APU
engine is certified under 40 CFR part
1039 with a deteriorated emission level
for PM that is at or below 0.15 g/kW–
hr. For MY 2021 through 2023, this
same emission level applies as a
standard for all new tractors with an
APU installed. Starting in MY 2024, any

APU installed in a new tractor must be
certified to a PM emission standard of
0.02 g/kW–hr over the full useful life as
specified in 40 CFR 1039.699. Engine
manufacturers may alternatively meet
the APU standard by certifying their
engines under 40 CFR part 1039 with a
Family Emission Limit for PM at or
below 0.02 g/kW–hr. APUs installed on
MY 2024 and later tractors must have a
label stating that the APU meets the PM
requirements of 40 CFR 1039.699.
Tractor manufacturers will be subject to
a prohibition against selling new MY
2024 and later tractors with APUs that
are not certified to the specified
standards, and manufacturers will
similarly be subject to a prohibition
against selling new MY 2021 through
2023 tractors with APUs that do not
meet the specified emission levels. This

applies for both new and used APUs
installed in such new tractors.
Manufacturers of new nonroad engines
and new APUs may continue to produce
and sell their products for uses other
than installation in new tractors without
violating these prohibitions. However,
nonroad engine manufacturers and APU
manufacturers would be liable if they
are found to have caused a tractor
manufacturer to violate this prohibition,
such as by mislabeling an APU as
compliant with this standard. Note also
that the PM standard for APUs applies
for new tractors, whether or not the
engine and APU are new; conversely,
the PM standard does not apply for APU
retrofits on tractors that are no longer
new, even if the engine and APU are
new.

TABLE III–2—PM STANDARDS FOR TRACTORS USING APUS
PM emission
standard
(g/kW–hr)

Tractor MY
MY 2021–2023 a .........................................................................
MY 2024 and later ......................................................................

0.15
0.02

Expected control technology
In-cylinder PM control.
Diesel Particulate Filter.

mstockstill on DSK3G9T082PROD with RULES2

Note:
a APUs installed on new tractors built January 1, 2018 and later, through model year 2020, must have engines that meet the same 0.15 g/kW–
hr emission level if they rely on AESS for demonstrating compliance with emission standards.

We discuss below the principal
comments we received on whether to
adopt a standard to control PM
emissions from APUs used for tractor
idle emission control, the basis for the
amended standards, and how EPA
envisions the standards operating in
practice.
Among the comments we received
were those from the American Lung
Association, National Association of
Clean Air Agencies, Northeast States for
Coordinated Air Use Management,
Environmental Defense Fund, Natural
Resources Defense Council,
Environmental Law and Policy Center,
Coalition for Clean Air/California
Cleaner Freight Coalition, Moving
Forward Network, Ozone Transport
Commission, and the Center for
Biological Diversity that urged EPA to
amend the standards for PM emissions
from these engines in order to reduce
PM emission increases resulting from
increased APU use. Bendix commented
that EPA should consider the full
vehicle emissions and fuel
consumption, including the APU, to
create a more accurate comparison
when considering alternatives to diesel
powered APUs. California’s ARB
supported the development of a federal
rule that requires DPFs on APUs, similar
to the requirements already in place in
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California because diesel PM poses a
large public health risk.
In contrast, EMA commented that
EPA should not impose any new
emission requirements on APU engines
because they already meet the Tier 4
nonroad standards and argued further
that this rulemaking is not the proper
forum for amending nonroad engine
emission standards. Ingersoll Rand
commented that they have significant
concerns with regard to a nationwide
requirement for use of DPFs in dieselpowered APUs, and strongly urged EPA
not to impose such a perceived burden
on the trucking industry. Ingersoll
Rand’s concerns are that the additional
cost would push owners away from
diesel-powered APUs to batterypowered APUs that, according to
Ingersoll Rand, are not yet mature
enough to serve as a replacement for
diesel-powered APUs. Ingersoll Rand
believes that high-capacity batterypowered APUs will eventually become
a commercially available and costeffective alternative to diesel-powered
APUs. Ingersoll Rand stated that,
although Thermo King has been
dedicating resources to research and
development in this area for some time,
mandating this technology today would
significantly decrease consumer choice,
competitiveness in the APU
marketplace, and driver comfort and

PO 00000

Frm 00101

A352
Sfmt 4700

Fmt 4701

safety. ATA is concerned that efforts to
place additional emissions controls, and
therefore additional costs, on APUs by
making PM standards more stringent
will discourage the use of this fuel
efficient technology. EPA considered
Ingersoll Rand’s comments in
developing a phased-in approach to the
new PM standards for new tractors
using APUs to, having the principal
standard apply commencing with MY
2024 tractors in order to provide
sufficient lead time.
Following is discussion of our
analysis of this issue in light of the
information we received and of our
decision to establish a new PM standard
for these units.
(a) PM Emissions Impact Without
Additional Controls
EPA conducted an analysis using
MOVES, which evaluates the potential
impact on PM emissions due to an
increase in APU adoption rates. In this
analysis, EPA assumed that PM
emission rates from current technology
APUs would be unchanged in the
future. We estimated an average in-use
APU emission rate of 0.96 grams PM per
hour from three in-use APUs (model
years 2006 and 2011), measured in
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different load conditions.209 We
determined that a typical 2010 model
year or newer tractor that uses its main
engine to idle emits 0.32 grams PM per
hour, based on a similar analysis of inuse idling of emissions from 2010 model
year and newer tractors.12 Thus, the use
of an APU would lead to a potential
increase in PM of as much as 0.64 grams
per hour.

The results from these MOVES runs
are shown below in Table III–3. These
results show that an increase in use of
APUs could lead to an overall increase
in PM emissions if no additional PM
emission standards were put in place.
Column three labeled ‘‘Final Phase 2
GHG Program PM2.5 Emission Impact
without Further PM Control (tons)’’
shows the incremental increase in PM2.5
without further regulation of APU PM2.5

emissions, assuming the rate of APU use
on which the final CO2 standard is
premised. These PM emission impacts
represent an increase of approximately
three percent of the HD sector PM
emissions. We note further that the
pollutant at issue is diesel PM, which is
associated with myriad serious health
effects, including premature mortality.
See Section VIII.A.6 below.

TABLE III–3—PROJECTED IMPACT OF INCREASED ADOPTION OF APUS IN PHASE 2
Baseline HD
vehicle PM2.5
emissions
(tons)

CY

2040 .............................................................................................................................................................
2050 .............................................................................................................................................................

20,939
22,995

Final phase 2
GHG program
PM2.5 a emission
impact without
further PM
control
(tons) b
464
534

Note:
a Positive numbers mean emissions would increase from baseline to control case.
b The impacts shown include all PM
2.5 impacts from the rule including impacts from increased tire wear and brake wear that results from the
slight increase in VMT projected as a result of this rule.
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(b) Feasibility of PM Emission
Reductions
As EPA discussed in the NPRM, there
are DPFs in the marketplace today that
can reduce PM emissions from APUs. 80
FR 40213. Since January 1, 2008,
California ARB has restricted the idling
of sleeper cab tractors during periods of
sleep and rest.210 The regulations apply
additional requirements to diesel-fueled
APUs on tractors equipped with 2007
model year or newer main engines.
Truck owners in California must either:
(1) Fit the APU with an ARB verified
Level 3 particulate control device that
achieves 85 percent reduction in
particulate matter; or (2) have the APU
exhaust plumbed into the vehicle’s
exhaust system upstream of the
particulate matter aftertreatment
device.211 Currently ARB has identified
four control devices that have been
verified to meet the Level 3 p.m.
requirements. These devices include
HUSS Umwelttechnik GmbH’s FS–MK
Series Diesel Particulate filters, Impco
Ecotrans Technologies’ ClearSky Diesel
Particulate Filter, Thermo King’s
Electric Regenerative Diesel Particulate
Filter, and Proventia’s Electronically
Heated Diesel Particulate Filter. In
addition, ARB has approved a Cummins
integrated diesel-fueled APU and
209 U.S. EPA. Updates to MOVES for Emissions
Analysis of Greenhouse Gas Emissions and Fuel
Efficiency Standards for Medium- and Heavy-Duty
Engines and Vehicles—Phase 2 FRM. Docket
Number EPA–HQ–OAR–2014–0827. July 2016.
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several fuel-fired heaters produced by
Espar and Webasto.
EPA received comments from
Daimler, Idle Smart, MECA, and
Proventia addressing the feasibility of
PM reductions from APU engines.
Daimler stated that they supply APUs
that currently meet ARB’s PM emission
requirements and encouraged EPA to
simply adopt ARB’s regulations.
Proventia commented that they have
produced an ARB-approved actively
regenerating DPF to fit the Thermo King
Tripac APU since 2012 and that it is
proven, reliable, and commercially
available. Idle Smart commented that
their start-stop idle reduction solution
emits less PM emissions than a diesel
APU without a DPF. MECA commented
that a particulate filter in this
application would be a wall flow device
and, due to the relatively cold exhaust
temperature of these small engines, the
filters would need to use either all
active or a combination of passive and
active regeneration to periodically clean
the soot from the filter. MECA stated
that active regeneration could be
achieved through the use of a fuel
burner or electric heather upstream of
the filter. MECA also stated that ARB’s
regulations demonstrate that it is
feasible to control PM from small APU
engines and that the technology has
been available since 2008.

California’s Clean Idle program
requires that diesel-powered APUs be
fitted with a verified DPF. In some
cases, limits are put on the PM emission
level at the engine outlet (upstream of
the DPF). For example, the ThermoKing
APU approval utilizing a Yanmar engine
requires that engine is certified to a PM
level of 0.2 g/kW-hr or less (upstream of
the DPF).212 Implementation of the
California program and the subsequent
approval of Level 3 verified devices has
led to the certification of engines
utilized in APUs whose PM emissions at
the engine outlet are well below the 0.4
g/kW-hr nonroad Tier 4 final standard
for this size engine in 40 CFR part 1039.
For example, the Yanmar TK270M
engine that is used in combination with
ThermoKing’s electronic regenerative
diesel particulate filter, which is
certified under the EPA designated
engine family GYDXL0.57NUA, is
certified with a PM level of 0.09 g/kWhr. The addition of a DPF affords at least
an additional 85 percent reduction from
the engine outlet certified value, or less
than 0.014 g/kW-hr.
EPA believes that these comments
confirm our discussion at proposal that
PM standards reflecting performance of
a diesel particulate filter are technically
feasible.

210 California Air Resources Board. Idle Reduction
Technologies for Sleeper Berth Trucks. Last viewed
on September 19, 2014 at http://www.arb.ca.gov/
msprog/cabcomfort/cabcomfort.htm.
211 California Air Resources Board.
§ 2485(c)(3)(A)(1).

212 California Air Resources Board. Executive
Order DE–12–006. Last viewed on June 21, 2016 at
http://www.arb.ca.gov/diesel/verdev/pdf/executive_
orders/de-12-006.pdf.
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(c) Benefits of Further PM Controls
Using MOVES, EPA evaluated the
impact of requiring further PM control
from APUs nationwide. As shown in
Table III–3 and Table III–4, EPA projects
that the HD Phase 2 program without
additional PM controls would increase
PM2.5 emissions by 464 tons in 2040 and
534 tons in 2050. The annual impact of

the final program to further control PM
is projected to lead to a reduction of
PM2.5 emissions nationwide by 927 tons
in 2040 and by 1,114 tons in 2050, as
shown in Table III–4 the column labeled
‘‘Net Impact on National PM2.5 Emission
with Further PM Control of APUs
(tons).’’ Note that these requirements
will reduce PM emissions from APUs
assumed in the baseline for MY 2018

and later, as well as the additional APUs
that are projected to be used as a result
of the Phase 2 standards. This results in
projected reductions that exceed the
projected increase in PM emissions that
would have occurred with the new
Phase 2 GHG standards but without
these newly promulgated APU
standards.

TABLE III–4—PROJECTED IMPACT OF FURTHER CONTROL ON PM2.5 EMISSIONS a
Baseline national
heavy-duty
vehicle PM2.5
emissions
(tons)

CY

2040 .........................................................................................
2050 .........................................................................................

HD Phase 2
program national
PM2.5 emissions
without further
PM control
(tons)

20,939
22,995

HD Phase 2
program national
PM2.5 emissions
with further
PM control
(tons)

21,403
23,529

20,476
22,416

Net impact on
national PM2.5
emission with
further PM
control of APUs
(tons)
¥927
¥1,114

mstockstill on DSK3G9T082PROD with RULES2

Note:
a The impacts shown include all PM
2.5 impacts from the rule including impacts from increased tire wear and brake wear that results from the
slight increase in VMT projected as a result of this rule.

(d) PM Emission Reduction Technology
Costs
EPA does not project any cost for
meeting the requirement, commencing
on January 1, 2018, that tractor
manufacturers using APUs as part of a
compliance path to meeting the Phase 1
GHG standards only receive credit in
GEM for use of the APU if they use an
APU with an engine with deteriorated
PM emissions at or below 0.15 g/kW-hr.
The same conclusion applies for MY
2021, when we adopt the PM emission
level of 0.15 g/kW-hr as an emission
standard, not only as a qualifying
condition for using AESS for
demonstrating compliance with the CO2
standard. First, EPA projects that the
2018–2023 requirements can be
achieved at zero cost because several
engines are already meeting them today
with in-cylinder controls. Second, this
is only one of many potential
compliance pathways for tractors
meeting the Phase 1 standards. We
nonetheless are providing extra lead
time by tying this provision to calendar
year 2018, rather than model year 2018,
to allow manufacturers time for
confirming emission levels and
otherwise complying with
administrative requirements.
PM emission reductions from APU
engines beginning in MY 2024 would
most likely be achieved through
installation of a diesel particulate filter
(DPF).213 In the NPRM, EPA discussed
several sources for DPF cost estimates.
213 As discussed below, a DPF could be installed
by the APU manufacturer, the engine manufacturer,
the tractor manufacturer, or a fourth entity, with
certification and labelling responsibilities differing
depending on which entity does the installation.
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The three sources included the federal
Nonroad Diesel Tier 4 rule, ARB, and
Proventia. EPA developed long-term
cost projections for catalyzed diesel
particulate filters (DPF) as part of the
Nonroad Diesel Tier 4 rulemaking. In
that rulemaking, EPA estimated the DPF
costs would add $580 to the cost of 150
horsepower engines (69 FR 39126, June
29, 2004). On the other hand, ARB
estimated the cost of retrofitting a diesel
powered APU with a PM trap to be
$2,000 in 2005.214 Proventia is charging
customers $2,240 for electronically
heated DPF for retrofitting existing
APUs.215
EPA requested comment on DPF costs
in the NPRM and received comments
from MECA, Proventia, and Ingersoll
Rand. MECA agreed with EPA’s range of
DPF costs discussed in the NPRM.
Proventia stated that the $2,240 end
user price cited in the NPRM is for an
aftermarket retrofit device. Proventia
estimated that the direct manufacturing
cost of materials and manufacturing
(which is less than the retail price
equivalent) for quantities exceeding
10,000 annually would be $975 for an
actively regenerating device. The basis
for this estimate is Proventia’s current
production cost in the quantity of 50
units of $1069. Proventia stated that
EPA’s estimate of $580 for a 150hp
214 California Air Resources Board. Staff Report:
Initial Statement of Reasons; Notice of Public
Hearing to Consider Requirements to Reduce Idling
Emissions From New and In-Use Trucks, Beginning
in 2008. September 1, 2005. Page 38. Last viewed
on October 20, 2014 at http://www.arb.ca.gov/
regact/hdvidle/isor.pdf.
215 Proventia. Tripac Filter Kits. Last accessed on
October 21, 2014 at http://
www.proventiafilters.com/purchase.html.
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engine is likely to be for a catalyzed
passively regenerating DPF because
those engines have higher exhaust
temperatures. Proventia also stated that
a cost of an actively regenerating DPF is
significantly higher than for passively
regenerating devices. Ingersoll Rand
commented that Thermo King currently
offers a DPF option on its line of dieselpowered APUs and the incremental
price of the DPF option can be as high
as $3,500. ATA commented that adding
a DPF to an APU increases the cost of
the device by up to 20 percent. Daimler
provided DPF costs as CBI.
EPA considered the comments and
more closely evaluated NHTSA’s
contracted TetraTech cost report which
found the total retail price of a dieselpowered APU that includes a DPF to be
$10,000.216 Based on all of this
information, EPA is projecting the retail
price increment of an actively
regenerating DPF installed in an APU to
be $2,000. This cost is incremental to
the diesel-powered APU technology
costs beginning in 2024 MY.
EPA regards these costs as reasonable.
First, the PM standard is necessary to
avoid an unintended consequence of
GHG idle control. The standard adopted
is also appropriate for APUs used in onhighway applications, since it is
comparable to the heavy-duty onhighway standard after considering
rounding conventions (the PM standard
for a tractor’s main engine is 0.01 g/hphr as specified in 40 CFR 86.007–
11(a)(1)(iv))). The standard is also
voluntary in the sense that tractor
216 U.S. DOT/NHTSA. Commercial Medium- and
Heavy-Duty Truck Fuel Efficiency Technology Cost
Study. May 2015. Page 71.
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manufacturers can use other types of
idle reducing technologies, or choose a
Phase 2 compliance path not involving
idle control. The agencies have
developed technology packages for
determining the final Phase 2 tractor
GHG and fuel consumption standards
that are predicated on lower penetration
rates of diesel APUs than in the NPRM
and have included several additional
idle reducing technologies, making it
more likely that alternative compliance
paths are readily available. APU
manufacturers (and manufacturers of
APU engines) also can market their
product to any entities other than MY
2024 and later new tractors without
meeting the DPF-based PM standard.
Our review of the costs of these
standards thus indicates that they will
be reasonable.
It is also worth noting that the
reductions also have monetized benefits
far greater than the costs of the standard.
Section IX.H.1 of this Preamble
discusses the economic value of
reductions in criteria pollutants. In this
analysis, EPA estimates the economic
value of the human health benefits
associated with the resulting reductions
in PM2.5 exposure using what are known
as ‘‘benefit per ton’’ values. The benefit
per ton values estimate the benefits of
reducing incidence of specific PM2.5related health impacts, including
reduction in both premature mortality
and premature morbidity from on-road
mobile sources. The estimate of benefits
from reducing one ton of direct PM2.5
from on-road mobile sources in 2030
using a three percent discount rate range
is between $490,000 and $1,100,000
(2013$) and is between $440,000 and
$990,000 (2013$) using a seven percent
discount rate.217 The estimated cost per
ton for the new APU standards in 2040
is $101,717.
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(e) Other Considerations
EPA considered the lead time of the
new PM standards for APUs installed in
new tractors. The 2018 provision
restricting GEM credit for use of APUs
is not a new standard, but rather a
compliance constraint. There should be
ample time for tractor manufacturers to
consider how to obtain APUs certified
217 This valuation is undoubtedly conservative
because it reflects exposure to PM2.5 generally,
rather than to the form of PM here: Diesel exhaust
particulate, a likely human carcinogen. See section
VIII.A.6.b. Due to underlying analytical limitations,
PM2.5-related benefit per ton values are only
estimated out to the year 2030. For the criteria
pollutant benefits analysis in this rulemaking, we
make a conservative assumption that 2030 values
apply to all emission reductions in years that
extend beyond 2030. We assume benefit-per-ton
values grow larger in the future due to income
growth and a larger future population.
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to the designated deteriorated PM
emissions level should they wish to
receive GEM credit for use of APUs. As
noted in (d) above, we concluded that
the reasonable feasible lead time is to
implement these provisions on January
1, 2018 because the manufacturer’s
contemplating use of APUs in
conjunction with a Phase 1 compliance
strategy using AESS would need time to
adapt their certification systems, which
we believe requires lead time of at least
several months.
In MY 2021, tractor manufacturers
will be subject to a prohibition against
selling new MY 2021 through 2023
tractors with APUs that do not meet
those specified PM emission levels. For
the reasons just given, there is ample
time to meet this requirement.
The diesel particulate filter-based
standard for APUs installed in new
tractors begins in MY 2024. This allows
several years for the development and
application of diesel particulate filters
to these APUs. We have concluded that,
given the timing of the PM emission
standards finalized in this document
and the availability of the technologies,
APUs can be designed to meet the new
standards with the lead time provided
(and, again, noting that tractor
manufacturers have available
compliance pathways available not
involving APUs).
In terms of safety, EPA considered the
fact that diesel particulate filters are a
known technology. DPFs have been
installed on a subset of diesel powered
APUs since the beginning of the
California requirements and have been
used with on-highway diesel engines
since the sale of MY 2007 engines. We
are unaware of any safety issues with
this technology. We are adopting these
APU requirements because they allow
for reduced fuel consumption; this also
leads to a positive impact with respect
to energy.
(f) Implementation of the Standard
EPA has a choice as to whether to
adopt these provisions as a tractor
vehicle standard or as a standard for the
non-road engine in the APU. Under
either approach, EPA is required to
consider issues of technical feasibility,
cost, safety, energy, and lead time. EPA
has addressed all of these factors above,
and finds the 2018, 2021, and 2024
provisions, and associated lead time, to
be justified.218
The final rule applies most directly to
tractor manufacturers. However, other
entities potentially affected are the
manufacturer of the APU, the
218 As noted above, the 2018 provision is a
compliance constraint, not a standard.
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manufacturer of the engine installed in
the APU, and a different entity (if any)
separately installing a DPF on the APU
engine. At present, all engines used in
APUs must certify to the PM standard
in 40 CFR 1039.101, and must label the
engine accordingly (see 40 CFR
1039.135). The provisions we are
adopting for MY 2024 require that any
APU engine being certified to the 0.02
g/kW-hr PM standard have a label
indicating that the APU or engine is so
certified. This puts any entity receiving
that engine on notice that the APU (and
its engine) can be used in a new tractor.
Conversely, the absence of such a label
indicates that the engine cannot be so
used. Consequently, if a tractor
manufacturer receives an APU without
the supplemental label, it can only use
the APU in a new tractor if it installs a
DPF or otherwise retrofits the APU
engine to meet the PM standard.
The APU certification provisions in
40 CFR 1039.699 are simplified to
account for the fact that the APU
manufacturer would generally be adding
emission control hardware without
modifying the engine from its certified
configuration. Note that engine
manufacturers, tractor manufacturers or
others installing the emission control
hardware may also certify to the 0.02 g/
kW-hr standard. Since the prohibition
applies to the tractor manufacturer, we
would not expect the delegated
assembly provisions of 40 CFR 1037.621
or the secondary vehicle manufacturer
provisions of 40 CFR 1037.622 to apply
for APU manufacturers.
As described above, we are aware that
the PM standards as adopted would not
prevent a situation in which tractors are
retrofitted with diesel APUs after they
are no longer new, without meeting the
PM standards described above. We
believe that vehicle manufacturers will
strongly desire to apply the benefit of
AESS with low-PM diesel APUs to help
them meet CO2 standards for any
installations where a diesel APU is a
viable or likely option for in-use
tractors. We will consider addressing
this possible gap in the program with a
standard for new APUs installed on new
or used tractors. Such a standard would
be issued exclusively under our
authority to regulate nonroad engines as
described in Clean Air Act section 213
(a)(4). If we adopt such a standard, we
will also consider whether to adopt that
same requirement for new APUs
installed in other motor vehicles, and
for other nonroad installations
generally.
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(4) Special Purpose Tractors and HeavyHaul Tractors
The agencies proposed and are
adopting provisions in Phase 2 to set
standards for a new subcategory of
heavy-haul tractors. In addition and as
noted above, in Phase 1 the agencies
adopted provisions to allow tractor
manufacturers to reclassify certain
tractors as vocational vehicles, also
called Special Purpose Tractors.219 The
agencies proposed and are adopting
provisions in Phase 2 to continue to
allow manufacturers to exclude certain
vocational-types of tractors (Special
Purpose Tractors) from the combination
tractor standards and instead be subject
to the vocational vehicle standards.
However, the agencies are making
changes to the proposed Phase 2 Special
Purpose Tractors and heavy-haul
tractors in response to comments, as
discussed below.

mstockstill on DSK3G9T082PROD with RULES2

(a) Heavy-Haul Tractors
For Phase 2, the agencies proposed
and are adopting an additional
subcategory to the tractor category for
heavy-haul tractors that are designed to
haul much heavier loads than
conventional tractors. The agencies
recognize the need for manufacturers to
build these types of vehicles for specific
applications and also recognize that
such heavy-haul tractors are not fully
represented by the way GEM simulates
conventional tractors. We believe the
appropriate way to prevent effectively
penalizing these vehicles is to set
separate standards recognizing a heavyhaul vehicle’s unique needs, which
include the need for a higher
horsepower engine and different
transmissions. In addition drivetrain
technologies such as 6x2 axles, may not
be capable of handling the heavier
loads. The agencies are adopting this
change in Phase 2 because, unlike in
Phase 1, the engine, transmission, and
drivetrain technologies are included in
the technology packages used to
determine the stringency of the tractor
standards and are included as
manufacturer inputs in GEM. The
agencies also recognize that certain
technologies used to determine the
stringency of the Phase 2 tractor
standards are less applicable to the
heavy-haul tractors designed for the
U.S. market. For example, heavy-haul
tractors in the U.S. are not typically
used in the same manner as long-haul
tractors with extended highway driving,
and therefore will experience less
benefit from aerodynamics. This means
that the agencies are adopting a
219 See

40 CFR 1037.630.
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standard that reflects individualized
performance of these technologies in
particular applications, in this case,
heavy-haul tractors, and further, have a
means of reliably assessing
individualized performance of these
technologies at certification.
The typical tractor is designed in the
U.S. with a Gross Combined Weight
Rating (GCWR) of approximately 80,000
pounds due to the effective weight limit
on the federal highway system, except
in states with preexisting higher weight
limits. The agencies proposed in Phase
2 to consider tractors with a GCWR over
120,000 pounds as heavy-haul tractors.
Based on comments received during the
development of HD Phase 1 (76 FR
57136–57138) and because we did not
propose in Phase 2 a sales limit for
heavy-haul as we have for the
vocational tractors in Phase 1, the
agencies also believed it would be
appropriate to further define the heavyhaul vehicle characteristics to
differentiate these vehicles from the
vehicles in the other nine tractor
subcategories. The two additional
requirements in the Phase 2 proposal
included a total gear reduction greater
than or equal to 57:1 and a frame
Resisting Bending Moment (RBM)
greater than or equal to 2,000,000 in-lbs
per rail or rail and liner combination.
Heavy-haul tractors typically require the
large gear reduction to provide the
torque necessary to start the vehicle
moving. These vehicles also typically
require frame rails with extra strength to
ensure the ability to haul heavy loads.
We requested comment on the proposed
heavy-haul tractor specifications,
including whether Gross Vehicle Weight
Rating (GVWR) or Gross Axle Weight
Rating (GAWR) would be a more
appropriate metric to differentiate
between a heavy-haul tractor and a
typical tractor.
We received comments from several
manufacturers about the proposed
heavy-haul subcategory. None of the
commenters were averse to creating
such a subcategory, and many
manufacturers directly supported such
an action. Navistar supported creating a
new heavy-haul subcategory
maintaining that this type of vehicle is
specified uniquely and is not designed
for standard trailers. Volvo supported
this addition since heavy-haul tractors
require large engines and increased
cooling capacity and most heavy-haul
rigs have some requirement for off-road
access to pick up machinery, bulk
goods, and unusual loads.
We received comments from several
manufacturers about the criteria
proposed to define the heavy-haul
tractor subcategory. Allison commented
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that for heavy-haul tractors equipped
with an automatic transmission, the gear
reduction ratio should be greater than or
equal to 24.9:1 because an automatic
transmission with a torque converter
provides a torque multiplying effect and
better launch capability. EMA and other
manufacturers commented that the
proposed specifications for heavy-haul
tractors do not allow the relevant
vehicles to meet the proposed total gear
reduction ratio of 57:1 or greater. EMA
commented that the Allison 7-speed
4700 transmission and the Eaton 9LL
products both are specifically designed
for heavy-haul operations, could meet a
53:1 specification, but not a 57:1 ratio.
PACCAR also commented that an
automatic transmission torque converter
ratio should be included in the Total
Reduction ratio calculation to properly
incorporate the slip and first gear ratio
combination that is inherent in an
automatic transmission. EMA, PACCAR,
and Volvo recommended that the
agencies should change the rear axle
ratio for the baseline vehicle to attain
the 53:1 total reduction ratio because
the proposed baseline heavy-haul
vehicle did not meet the proposed total
reduction ratio. Daimler commented
that the agencies should remove both
the frame resistance bending moment
requirement and the gear reduction
requirement.
EMA and some of the manufacturers
commented that the agencies should
revise the definition of heavy-haul
tractor to be ‘‘equal to or greater than
120,000 pounds GCWR’’ rather than
‘‘greater than 120,000 pounds GCWR.’’
They stated that the specifications for
the heavy-haul market start with and
include 120,000 pounds GCWR. Daimler
suggested that the minimum GCWR be
set at 105,000 pounds to better catch the
large number of Canadian vehicles that
are heavy-haul. Daimler stated that this
broader weight definition catches a very
small number of US vehicles (0.1 to 0.9
percent of the vehicles, depending on
other factors) but catches the large
number of Canadian vehicles that
Daimler considers to be heavy-haul.
Volvo commented that there are
multiple types of heavy-haul tractors,
each with their own specific
characteristics based on operational
considerations: High-roof highway
sleeper tractors pulling box vans at or
above 120,000 pounds GCWR (e.g. long
combination vehicles) that run regional
and long-haul operations and can
benefit from the same technologies as
high-roof sleepers with 80,000 pound
GCWR and should be credited for the
higher payload; low- and mid-roof
sleepers that primarily run long-haul
routes (e.g. pulling low-boy trailers and
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heavy equipment); low-roof day cab
tractors running regional and shorter
routes (e.g. bulk haul); and then what
the industry typically refers to as heavyhaul that are extremely high GCWR and
can haul above 300 metric tons and
sometimes run in multiple tractor
configurations that provide for one or
more tractor(s) pulling and one or more
tractor(s) pushing.
In part to follow up on the comments
made by manufacturers, EPA held
discussions with Environment and
Climate Change Canada (ECCC) after the
NPRM was released regarding the
Special Purpose tractors and heavy-haul
tractors.220 In our discussions, ECCC
emphasized that the highway weight
limitations in Canada are much greater
than those in the U.S. Where the U.S.
federal highways have limits of 80,000
pounds GCW, Canadian provinces have
weight limits up to 140,000 pounds.
This difference could potentially limit
emission reductions that could be
achieved if ECCC were to fully
harmonize with the U.S.’s HD Phase 2
standards because a significant portion
of the tractors sold in Canada have
GCWR greater than 120,000 pounds, the
proposed limit for heavy-haul tractors.
For the FRM, EPA and NHTSA are
revising the heavy-haul tractor
provisions to balance the certainty that
vehicles are regulated in an appropriate
subcategory along with the potential to
better harmonize the U.S. and Canadian
regulations. Based on our assessment,
the tractors with GCWR greater than or
equal to 120,000 pounds truly represent
heavy-haul applications in the U.S.
Therefore, we are adopting criteria only
based on GCWR, not the proposed RBM
or total gear reduction ratios. The
agencies are adopting Phase 2 heavyhaul standards for this subset of
vehicles, similar to the standards
proposed for Phase 2 and detailed below
in Section III.D.1.
In Canada, due to their differences in
weight and dimension requirements, it
is primarily tractors with a GCWR of
equal to or greater than 140,000 pounds
that are truly heavy-haul vehicles. This
leaves a set of tractors sold in Canada
with a GCWR between 120,000 and
140,000 pounds that are used in ways
that are similar to the way tractors with
a GCWR less than 120,000 pounds (the
typical Class 8 tractor) are used in the
U.S. These tractors sold in Canada could
benefit from the deployment of
additional GHG-reducing technologies
beyond what is being required for
heavy-haul tractors in the U.S., such as
220 Memo to Docket. Heavy Class 8 Discussion
with Environment and Climate Change Canada. July
2016. Docket EPA–HQ–OAR–2014–0827.
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aerodynamic and idle reduction
improvements. Most manufacturers tend
to rely on U.S. certificates as their
evidence of conformity for products
sold into Canada to reduce compliance
burden. Therefore, in Phase 2 the
agencies are adopting provisions that
allow the manufacturers the option to
meet standards that reflect the
appropriate technology improvements,
along with the powertrain requirements
that go along with higher GCWR. While
these heavy Class 8 tractor standards
will be optional for tractors sold into the
U.S. market, we expect that Canada will
consider adopting these as mandatory
requirements as part of their regulatory
development and consultation process.
Given the unique circumstances in the
Canadian fleet, we believe that there is
a reasonable basis for considering such
an approach for Canadian tractors. As
such, the agencies have coordinated
these requirements with ECCC. The
agencies are only adopting optional
heavy Class 8 standards for MY 2021 at
this time. The expectation is that ECCC
will develop their own heavy-duty GHG
regulations to harmonize with this
Phase 2 rulemaking through its own
domestic regulatory process. We expect
that ECCC will include a mandate that
heavy Class 8 tractors be certified to the
MY 2021 heavy Class 8 tractor
standards, but could also specify more
stringent standards for later years for
these vehicles. We plan to coordinate
with ECCC to incorporate any needed
future changes in a timely manner.
Details of these optional standards are
included in Section III.D.1.
(b) Special Purpose Tractors
During the development of Phase 1,
the agencies received comments from
several stakeholders supporting an
approach for an alternative treatment of
a subset of tractors because they were
designed to operate at lower speeds, in
stop and go traffic, and sometimes
operate off-road or at higher weights
than the typical line-haul tractor. These
types of applications have limited
potential for improvements in
aerodynamic performance to reduce CO2
emissions and fuel consumption.
Therefore, we adopted provisions to
allow these special purpose tractors to
certify as vocational vehicles (or
vocational tractors). Consistent with our
approach in Phase 1, the agencies still
believe that these vocational tractors are
operated differently than line-haul
tractors and therefore fit more
appropriately into the vocational
vehicle category. However, we need to
continue to ensure that only tractors
that are truly vocational tractors are
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classified as such.221 As adopted in
Phase 1, a Phase 2 vehicle determined
by the manufacturer to be a HHD
vocational tractor will fall into one of
the HHD vocational vehicle
subcategories and be regulated as a
vocational vehicle. Similarly, MHD
tractors which the manufacturer chooses
to reclassify as vocational tractors will
be regulated as MHD vocational
vehicles. Specifically, the agencies
adopted in Phase 1 provisions in EPA’s
40 CFR 1037.630 and NHTSA’s
regulation at 49 CFR 523.2 to only allow
the following three types of vocational
tractors to be eligible for reclassification
by the manufacturer: Low-roof tractors
intended for intra-city pickup and
delivery, such as those that deliver
bottled beverages to retail stores;
tractors intended for off-road operation
(including mixed service operation),
such as those with reinforced frames
and increased ground clearance; and
tractors with a GCWR over 120,000
pounds.222
In the Phase 2 proposal, the agencies
proposed to remove the third type of
vocational tractors, heavy-haul tractors
with a GCWR over 120,000 pounds,
from the Phase 2 Special Purpose
Tractor category and set unique
standard for heavy-haul tractors. 80 FR
40214. The agencies requested comment
on the Special Purpose Tractor criteria
and received comments from the
manufacturers. EMA and PACCAR
commented there is a group of special
purpose tractors with a gross
combination weight rating over 120,000
pounds that fall in between the
proposed regulatory categories for
heavy-haul tractors and Class 8 tractors
that need to be accounted for in a
separate and distinct manner. They
stated that such vehicles are still
appropriately categorized as Special
Purpose Tractors and should be
included at the manufacturer’s option in
the vocational tractor family, even
though they may not meet the proposed
total gear reduction requirement or the
frame rail requirements. PACCAR and
Volvo also requested a modification to
the definition to include ‘‘equal to
120,000 GCWR.’’
Volvo provided a list of recommended
Special Purpose Tractor criteria. Volvo
stated that these characteristics
differentiate these vehicles from line
haul operation, especially in terms of
fuel economy as well as the significant
added costs for these features. Volvo’s
221 As a part of the end of the year compliance
process, EPA and NHTSA verify manufacturer’s
production reports to avoid any abuse of the
vocational tractor allowance.
222 See existing 40 CFR 1037.630 (a)(1)(i) through
(iii).
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recommended criteria included GCWR
greater than 120,000 pounds or any
three of the following vehicles
specifications: Configuration other than
4x2, 6x2, or 6x4; greater than 14,600
pounds front axle load rating; greater
than 46,000 pounds rear axle load
rating; greater than or equal to 3.00:1
overall axle reduction in transmission
high range; greater than 57.00:1 overall
axle reduction in transmission low
range; frame rails with a resistance
bending moment greater than or equal to
2,000,000 in-lbs., greater than or equal
to 20 degree approach angle; or greater
than or equal to 14 inch ground
clearance.
The heavy-haul tractor standards that
the agencies are adopting in Phase 2
apply to tractors with a GCWR greater
than or equal to 120,000 pounds. As
stated above, the agencies are adopting
heavy-haul tractor criteria based only on
GCWR, and are not adopting the
proposed criteria of RBM or total gear
reduction. With these Phase 2 changes
to the proposed heavy-haul tractor
definition, all tractors that would have
been considered as Special Purpose
Tractors in Phase 1 due to the GCWR
criteria listed in EPA’s 40 CFR 1037.630
and NHTSA’s regulation at 49 CFR
523.2 will now qualify as heavy-haul
tractors in Phase 2. Therefore, we no
longer believe that it is necessary for
heavy-haul tractors to be treated as
Special Purpose Tractors. The agencies
also reviewed Volvo’s suggested criteria
and concluded that the Phase 1
approach and Special Purpose Tractor
criteria are working well; therefore, we
do not see the need to adopt more
restrictive criteria. Consequently, the
agencies are adopting in Phase 2
provisions in EPA’s 40 CFR 1037.630
and NHTSA’s regulation at 49 CFR
523.2 to only allow the following two
types of vocational tractors to be eligible
for reclassification to Special Purpose
Tractors by the manufacturer:
(1) Low-roof tractors intended for
intra-city pickup and delivery, such as
those that deliver bottled beverages to
retail stores.
(2) Tractors intended for off-road
operation (including mixed service
operation), such as those with
reinforced frames and increased ground
clearance.
These provisions apply only for
purposes of Phase 2. The agencies are
not amending the Phase 1 provisions for
special purposes tractors.
Volvo also requested that the agencies
add a Vocational Heavy-Haul Tractor
subcategory that allows for a heavy-haul
tractor which benefits from the
utilization of a powertrain optimized to
meet the vocational operational
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requirements of this segment, a
technology package corresponding to
those operational characteristics, and
with a corresponding duty cycle and,
most importantly, a payload
representative of heavy-haul operation.
The agencies considered this request
and analyzed the expected technology
package differences between the
vocational and tractor program. As
described in Section III.D.1, the agencies
are only adopting technologies in the
heavy-haul tractor category that would
be applicable to the operation of these
vehicles. For example, we are not
adopting standards that are premised on
any improvements to aerodynamics or
extended idle reduction. Therefore, we
concluded that there is no need to
develop another vocational subcategory
to account for heavy-haul tractors.
Because the difference between some
vocational tractors and line-haul tractors
is potentially somewhat subjective, and
because of concerns about relative
stringency, we also adopted in Phase 1
and proposed to continue in Phase 2 a
rolling three year sales limit of 21,000
vocational tractors per manufacturer
consistent with past production
volumes of such vehicles to limit the
use of this provision. We proposed in
Phase 2 to carry-over the existing three
year sales limit with the recognition that
heavy-haul tractors would no longer be
permitted to be treated as vocational
vehicles (suggesting a lower volume cap
could be appropriate) but that the
heavy-duty market has improved since
the development of the HD Phase 1 rule
(suggesting the need for a higher sales
cap). The agencies requested comment
on whether the proposed sales volume
limit is set at an appropriate level
looking into the future. 80 FR 40214.
Several of the manufacturers
commented that it would be reasonable
to remove the sales cap limit. Allison
stated that this limitation may have
been reasonable in the initial years of
the program as a precaution against
unreasonably assigning too many
tractors to the vocational vehicle
category. However in Phase 2, Allison
recommended that the agencies should
remove the cap for three reasons: (1)
Vehicle configurations change over
time; (2) the Phase 2 vocational program
drives technology improvements of
powertrains; and (3) Phase 2 better
represents the diversity of vocational
vehicle uses that would allow for better
alignment of vehicles with duty cycles
that most represent their real world
operation. Daimler stated that they think
that with the addition of heavy-haul
tractor standards, there will be less need
for a sales volume limit on special
purpose tractors. In Volvo Group’s
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opinion, the proposed volume limit is
overly constraining and burdensome
and should be removed. Volvo stated
that given the recent product lineup
overhauls across the industry they do
not believe that there are many models
still on the market that are sold in large
numbers into both highway tractor and
vocational tractor segments, nor is there
sufficient reason that any OEM cannot
identify specific vehicle attributes in
order to classify a tractor as suitable
solely for highway use, or for on/offroad use. Volvo Group suggested that
the agencies remove the vocational
tractor volume restrictions and employ
a guideline based on specific vehicle
characteristics.
The agencies evaluated the sales cap
limit proposed for special purpose
tractors and the comments addressing
the issue of a sales cap. EPA calculated
the number of vocational tractors
certified in MY 2014 and MY 2015. The
number of tractors ranged between
approximately 2,600 and 6,200 per year
per manufacturer that certified special
purpose tractors, but one manufacturer
did not use this provision at all.223 It is
apparent that none of the manufacturers
are utilizing this provision near the
maximum allowable level in Phase 1 (a
rolling three year sales limit of 21,000).
We also believe that there is more
incentive for manufacturers to use the
special purpose tractor provisions in
Phase 1 because the relative difference
in stringency between the tractor and
vocational programs is much greater in
Phase 1 than it will be in Phase 2. Upon
further consideration, we concluded
that there is significantly less incentive
for the manufacturers to reclassify
tractors that are not truly special
purpose tractors as vocational vehicles
as a pathway to a less stringent standard
in Phase 2 primarily since the Phase 2
vocational vehicle program stringency is
similar to the stringency of the tractor
program. In addition, the Phase 2
vocational vehicle compliance program
and standards better represent the duty
cycles expected of these vehicles and
are predicated on performance of
similar sets of vehicle technologies,
except for aerodynamic technologies, as
the primary tractor program. Therefore,
we are adopting Phase 2 special purpose
tractor provisions without a sales cap,
but will continue to monitor during the
Phase 2 implementation.
223 U.S. EPA. Memo to Docket: Special Purpose
Tractor Production Volumes. Docket EPA–HQ–
OAR–2014–0827.
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(5) Small Tractor Manufacturer
Provisions
In Phase 1, EPA determined that
manufacturers that met the small
business criteria specified in 13 CFR
121.201 for ‘‘Heavy Duty Truck
Manufacturing’’ should not be subject to
the initial phase of greenhouse gas
emissions standards in 40 CFR
1037.106.224 The regulations required
that qualifying manufacturers notify the
Designated Compliance Officer each
model year before introducing the
exempted vehicles into commerce. The
manufacturers are also required to label
the vehicles to identify them as
excluded vehicles. EPA and NHTSA
proposed to eliminate this small
business provision for tractor
manufacturers in the Phase 2 program.
As stated in the NPRM, the agencies are
aware of two second stage
manufacturers building custom sleeper
cab tractors. In the proposal we stated
that we could treat these vehicles in one
of two ways. First, the vehicles may be
considered as dromedary vehicles and
therefore treated as vocational
vehicles.225 Or the agencies could
provide provisions that stated if a
manufacturer changed the cab, but not
the frontal area of the vehicle, then it
could retain the aerodynamic bin of the
original tractor. 80 FR 40214.
The agencies received comments on
the second stage manufacturer options
for small manufacturers discussed in the
proposal. American Reliance Industries
(ARI) raised concerns related to the
proposed alternative methods for
excluding or exempting second stage
manufacturers performing cab sleeper
modifications. ARI is concerned that
treating these vehicles as vocational
vehicles may mean that other
regulations related to vocational
vehicles would become applicable and
have unanticipated adverse results and
that the vehicles would not be certified
as vocational vehicles when originally
certified by an OEM. ARI commented
that if EPA and NHTSA adopt a frontal
area approach for second stage
manufacturers making cab sleeper
modifications, that the section be
revised to ensure greater clarity as to the
intention and effect of this section. In
building a custom sleeper cab, ARI
stated that they may use wind fairings,
fuel tank fairings, roof fairings, and side
extenders that can modify the frontal
area of the tractor in height and width
as compared to the frontal area of the
224 See

40 CFR 1037.150(c).
dromedary is a box, deck, or plate mounted
behind the tractor cab and forward of the fifth
wheel on the frame of the power unit of a tractortrailer combination to carry freight.
225 A
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vehicle used to obtain the original
certification. ARI also commented that
depending on the custom cab sleeper
modification, ARI may replace an
aerodynamic fairing from the tractor in
order to provide better aerodynamic
results in light of the cab sleeper
modification. ARI does not want to be
precluded from continuing to provide
these benefits to clients. ARI encourages
the agencies to take a similar approach
to small business exemption under the
Phase 1 regulation in the Phase 2
regulation.
Daimler commented on the agencies’
two proposed approaches for second
stage manufacturers that build custom
sleepers. Daimler’s main concern is to
clarify that where the primary
manufacturer has certified a vehicle as
a day cab, the second stage
manufacturer’s actions do not draw the
primary manufacturer into
noncompliance. Daimler stated that in
many cases, they do not know that a
vehicle will be altered by a second stage
manufacturer. Daimler did not have a
preference on the way that the agencies
proposed to regulate these secondary
vehicle manufacturers, as long as the
primary vehicle manufacturers could
continue to sell vehicles with the
expectation that anyone changing them
from the compliant state in which it was
built would certify those changes.
In response to these comments, EPA
is clarifying in 40 CFR 1037.622 that
small businesses may modify tractors as
long as they do not modify the front of
the vehicle and so long as the sleeper
compartment is no more than 102
inches wide or 162 inches in height. As
an interim provision, to allow for a
better transition to Phase 2, EPA is
finalizing a more flexible compliance
path in 40 CFR 1037.150(r). This option
allows small manufacturers to convert a
low or mid roof tractor to a high roof
configuration without recertification,
provided it is for the purpose of
building a custom sleeper tractor or for
conversion to a natural gas tractor.
Although this more flexible allowance
to convert low and mid roof tractors to
high roof tractors is being adopted as an
interim provision, we have not
established an end date at this time. We
expect to reevaluate as manufacturers
begin to make use of and may decide to
revise it in the future, potentially
deciding to make it a permanent
allowance. To be eligible for this option,
the secondary manufacturer must be a
small manufacturer and the original low
or mid roof tractor must be covered by
a valid certificate of conformity. The
modifications may not increase the
frontal area of the tractor beyond the
frontal area of the equivalent high roof
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tractor paired with a standard box van.
With respect to Daimler’s comment, 40
CFR 1037.130 only applies to vehicles
sold in an uncertified condition and
does not apply to vehicles sold in a
certified condition.
(6) Glider Vehicles
As described in Section XIII.B, EPA is
adopting new provisions related to
glider vehicles, including glider
tractors.226 NHTSA did not propose
such changes. Glider vehicles and glider
kits were also treated differently under
NHTSA and EPA regulations prior to
this rulemaking. They are exempt from
NHTSA’s Phase 1 fuel consumption
standards. For EPA purposes, the CO2
provisions of Phase 1 exempted glider
vehicles and glider kits produced by
small businesses but did not include
such a blanket exemption for other
glider kits. Thus, some gliders and
glider kits are already subject to the
Phase 1 requirement to obtain a vehicle
certificate prior to introduction into
commerce as a new vehicle. 80 FR
40528.
In the NPRM, EPA proposed to revise
the provisions applicable to glider
vehicles so that the engines used in
these vehicles would need to meet the
standards for the year of the new glider
vehicle. EPA’s resolution of issues
relating to glider vehicles, including
glider tractors, and glider kits, is
discussed fully in Section XIII.B and
RTC Section 14.2.
Similarly, NHTSA considered
including glider vehicles under its
Phase 2 program. After assessing the
impact glider vehicles have on the
tractor segment, NHTSA has elected not
to include glider vehicles in its Phase 2
program. NHTSA may reconsider fuel
efficiency regulations for glider vehicles
in a future rulemaking.
As discussed in the NPRM, NHTSA
would like to reiterate its safety
authority over gliders—notably, that it
has become increasingly aware of
potential noncompliance with its
regulations applicable to gliders. While
there are instances in which NHTSA
regulations allow gliders to use a ‘‘donor
VIN’’ from a ‘‘donor tractor,’’ NHTSA
has learned of manufacturers that are
creating glider vehicles that are new
vehicles under 49 CFR 571.7(e);
however, the manufacturers are not
certifying them and obtaining a new
VIN as required. NHTSA plans to
pursue enforcement actions as
applicable against noncompliant
manufacturers. In addition to
enforcement actions, NHTSA may
226 See section I.E. 1 for descriptions of glider
vehicles and glider kits.
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consider amending 49 CFR 571.7(e) and
related regulations as necessary. NHTSA
believes manufacturers may not be
using this regulation as originally
intended.
We believe that the agencies having
different policies for glider kits and
glider vehicles under the Phase 2
program will not result in problematic
disharmony between the NHTSA and
EPA programs, because of the small
number of vehicles that will be
involved. EPA believes that its changes
will result in the glider market returning
to the pre-2007 levels, in which fewer
than 1,000 glider vehicles will be
produced in most years. Only nonexempt glider vehicles will be subject to
different requirements under the
NHTSA and EPA regulations. However,
we believe that this is unlikely to
exceed a few hundred vehicles in any
year, which will be few enough not to
result in any meaningful disharmony
between the two agencies.
(7) Useful Life and Deterioration Factors
Section 202(a)(1) of the CAA specifies
that EPA is to adopt emissions
standards that are applicable for the
useful life of the vehicle. The in-use
Phase 2 standards that EPA is adopting
will apply to individual vehicles and
engines, just as EPA adopted for Phase
1. NHTSA is also adopting the same
useful life mileage and years as EPA for
Phase 2.
EPA is also not adopting any changes
to the existing provisions that require
that the useful life for tractors with
respect to CO2 emissions be equal to the
respective useful life periods for criteria
pollutants, as shown below in Table III–
5. See 40 CFR 1037.106(e). EPA does not
expect degradation of the technologies
evaluated for Phase 2 in terms of CO2
emissions, therefore we did not adopt
any changes to the regulations
describing compliance with GHG
pollutants with regards to deterioration.
See 40 CFR 1037.241.

TABLE III–5—TRACTOR USEFUL LIFE
PERIODS
Years
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Class 7 Tractors ...........
Class 8 Tractors ...........

I

10
10

Miles

I

185,000
435,000

D. Feasibility of the Final Phase 2
Tractor Standards
This section describes the agencies’
technical feasibility and cost analysis.
Further detail on all of these
technologies can be found in the RIA
Chapter 2.
Class 7 and 8 tractors are used in
combination with trailers to transport
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freight. The variation in the design of
these tractors and their typical uses
drive different technology solutions for
each regulatory subcategory. As noted
above, the agencies are continuing the
Phase 1 provisions that treat vocational
tractors as vocational vehicles instead of
as combination tractors, as noted in
Section III.C.4. The focus of this section
is on the feasibility of final standards for
combination tractors including the
heavy-haul tractors, but not the
vocational tractors.
EPA and NHTSA collected
information on the cost and
effectiveness of fuel consumption and
CO2 emission reducing technologies
from several sources, including new
information collected since the NPRM
was promulgated. The primary sources
of pre-proposal information were the
Southwest Research Institute evaluation
of heavy-duty vehicle fuel efficiency
and costs for NHTSA,227 the Department
of Energy’s SuperTruck Program,228
2010 National Academy of Sciences
report of Technologies and Approaches
to Reducing the Fuel Consumption of
Medium- and Heavy-Duty Vehicles,229
TIAX’s assessment of technologies to
support the NAS panel report,230 the
analysis conducted by the Northeast
States Center for a Clean Air Future,
International Council on Clean
Transportation, Southwest Research
Institute and TIAX for reducing fuel
consumption of heavy-duty long haul
combination tractors (the NESCCAF/
ICCT study),231 and the technology cost
analysis conducted by ICF for EPA.232
Some additional information and data
were also provided in comments.
Commenters generally supported the
agencies’ projection that manufacturers
227 Reinhart, T.E. (June 2015). Commercial
Medium- and Heavy-Duty Truck Fuel Efficiency
Technology Study—Report #1. (Report No. DOT HS
812 146). Washington, DC: National Highway
Traffic Safety Administration.
228 U.S. Department of Energy. SuperTruck
Initiative. Information available at http://
energy.gov/eere/vehicles/vehicle-technologiesoffice.
229 Committee to Assess Fuel Economy
Technologies for Medium- and Heavy-Duty
Vehicles; National Research Council;
Transportation Research Board (2010).
Technologies and Approaches to Reducing the Fuel
Consumption of Medium- and Heavy-Duty
Vehicles. (‘‘The 2010 NAS Report’’) Washington,
DC, The National Academies Press.
230 TIAX, LLC. ‘‘Assessment of Fuel Economy
Technologies for Medium- and Heavy-Duty
Vehicles,’’ Final Report to National Academy of
Sciences, November 19, 2009.
231 NESCCAF, ICCT, Southwest Research
Institute, and TIAX. Reducing Heavy-Duty Long
Haul Combination Truck Fuel Consumption and
CO2 Emissions. October 2009.
232 ICF International. ‘‘Investigation of Costs for
Strategies to Reduce Greenhouse Gas Emissions for
Heavy-Duty On-Road Vehicles.’’ July 2010. Docket
Number EPA–HQ–OAR–2010–0162–0283.
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can reduce CO2 emissions and fuel
consumption of combination tractors
through use of many technologies,
including engine, drivetrain,
aerodynamic, tire, extended idle, and
weight reduction technologies. The
agencies’ determination of the feasibility
of the final HD Phase 2 standards is
based on our updated projection of the
use of these technologies and an
updated assessment of their
effectiveness. We will also discuss other
technologies that could potentially be
used, such as vehicle speed limiters,
although we are not basing the final
standards on their use for the model
years covered by this rule, for various
reasons discussed below.
(1) Projected Technology Effectiveness
and Cost
EPA and NHTSA project that CO2
emissions and fuel consumption
reductions can be feasibly and costeffectively met through technological
improvements in several areas. The
agencies evaluated each technology and
estimated the most appropriate adoption
rate of technology into each tractor
subcategory. The next sections describe
the baseline vehicle configuration, the
effectiveness of the individual
technologies, the costs of the
technologies, the projected adoption
rates of the technologies into the
regulatory subcategories, and finally the
derivation of these standards.
Based on information available at the
time of the NPRM, the agencies
proposed Phase 2 standards that
projected by 2027, all high-roof tractors
would have aerodynamic performance
equal to or better today’s SmartWay
performance—which represents the best
of today’s technology. This would
equate to having 40 percent of new high
roof sleeper cabs in 2027 complying
with the current best practices and 60
percent of the new high-roof sleeper cab
tractors sold in 2027 having better
aerodynamic performance than the best
tractors available today. For tire rolling
resistance, we premised the proposed
standards on the assumption that nearly
all tires in 2027 would have rolling
resistance equal to or superior to tires
meeting today’s SmartWay designation.
At proposal, the agencies assumed the
2027 MY engines would achieve an
additional 4 percent improvement over
Phase 1 engines and we projected 15
percent adoption of waste heat recovery
(WHR) and many other advanced engine
technologies. In addition, we proposed
standards that projected improvements
to nearly all of today’s transmissions,
incorporation of extended idle
reduction technologies on 90 percent of
sleeper cabs, and significant adoption of
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per metric ton is presented in the RIA
Chapter 7 in Table 7–47. As shown in
that table, without fuel savings the cost
per metric ton of the final vocational
vehicle standards in calendar year 2021
is $710, decreasing to $100 by 2030. The
cost effectiveness estimated for heavyduty pickup trucks and vans in this
rulemaking is presented in Table 7–46
in that same chapter of the RIA. Those
Phase 2 standards have an estimated
annual cost per metric ton without fuel
savings of $2,800 in 2020, decreasing to
$110 (about the same as for vocational)
by calendar year 2030. The annual cost
per ton of the MY 2017–2025 light-duty
greenhouse gas standards for pickup
trucks as reported in 2010 dollars
without fuel savings is $430 in calendar
year 2020, decreasing to $142 in
2030.446 The agencies have found these
standards to be highly cost effective. In
addition, the vocational vehicle
standards are clearly effective from a net
benefits perspective (see RIA Chapter
11.2). Therefore, the agencies regard the
cost of the final standards as reasonable,
even without considering that the costs
are recovered due decreased fuel
consumption.
The agencies note that while the
projected costs are significantly greater
than the costs projected for Phase 1, we
still consider these costs to be
reasonable, especially given that the
first vehicle owner may see the
technologies pay for themselves in
many cases. As discussed above, the
usual period of ownership for a
vocational vehicle reflects a lengthy
trade cycle that may often exceed seven
years. For most vehicle types evaluated,
the cost of these technologies, if passed
on fully to customers, will likely be
recovered within four years or less due

to the associated fuel savings, as shown
in the payback analysis included in
Section IX.M and in the RIA Chapter
7.1. Specifically, in RIA Chapter 7.2.4,
a summary is presented with estimated
payback periods for each of the MOVES
vocational vehicle types, using the
annual vehicle miles traveled from the
MOVES model for each vehicle type. As
noted above, the cost analysis presented
for this rulemaking assumes that all
vocational vehicles are certified to the
primary standard. Using this
assumption, the vocational vehicle type
with the shortest payback is intercity
buses (less than one year), while most
other vehicles (with the exception of
school buses and motor homes) are
projected to see paybacks in the fourth
year or sooner. We expect that
manufacturers will certify to the
optional custom chassis standards
where it is more cost-effective to do so;
therefore, our analysis may be overly
conservative where it indicates very
long paybacks for some vocational
vehicles.
The agencies note further that
although the rules are technologyadvancing (especially with respect to
driveline improvements) and the
estimated costs for each subcategory
vary considerably (by a factor of five in
some cases), these costs represent only
one of many possible pathways to
compliance for manufacturers.
Manufacturers retain leeway to develop
alternative compliance paths, increasing
the likelihood of the standards’
successful implementation. Based on
available information, the agencies
believe the final vocational vehicle
standards are technically feasible within
the lead time provided, are cost effective
while accounting for the fuel savings

(see RIA Chapter 7.1.4), and have no
apparent adverse collateral potential
impacts (e.g., there are no projected
negative impacts on safety or vehicle
utility).
The final standards thus appear to
represent a reasonable choice under
section 202(a) of the CAA and are
maximum feasible under NHTSA’s EISA
authority at 49 U.S.C. 32902(k)(2). The
agencies believe that the final standards
are consistent with their respective
authorities.
(4) Alternative Vocational Vehicle
Standards Considered
The agencies developed and
considered other alternative levels of
stringency for the Phase 2 program. The
results of the analysis of these
alternatives, and comments received on
alternatives, are discussed below in
Section X of the Preamble and the RIA
Chapter 11. For vocational vehicles, the
agencies developed alternatives as
shown in Table V–31. The agencies are
not adopting standards reflecting
Alternative 2, because as already
described, technically feasible standards
are available that provide for greater
emission reductions and reduced fuel
consumption than provided under
Alternative 2. The agencies are not
adopting standards reflecting
Alternative 4 or Alternative 5 because
we do not believe these standards to be
feasible considering lead time and other
relevant factors. Nevertheless, we have
reevaluated each of the technology
projections proposed for Alternative 4
and have determined that some engine
and tire reductions will be feasible on
the Alternative 4 timeline.

TABLE V–31—SUMMARY OF ALTERNATIVES CONSIDERED FOR THE FINAL RULEMAKING
Alternative 1 and 1b

mstockstill on DSK3G9T082PROD with RULES2

Alternative 2 ............................
Final HD Phase 2 program .....
Alternative 4 ............................
Alternative 5 ............................

No action alternatives
Less stringent than the preferred alternative in the proposal, applying off-the-shelf technologies.
Fully phased-in by MY 2027.
Same stringency as preferred alternative in the proposal, phasing in by MY 2024.
More stringent alternative, based on higher adoption rates of advanced technologies.

D. Compliance Provisions for
Vocational Vehicles

(1) Application and Certification
Process

We are adopting many changes in the
compliance provisions for vocational
vehicles compared with what we
proposed, as described in this section.

The agencies are adopting changes in
the final Phase 2 version of GEM, as
described in Section II of this Preamble.
Below we provide cross-references to
test procedures either that are either
required or optional, for generation of
Phase 2 GEM input values. See Section

446 See Chapter 5.3 of the final RIA for the MY
2017–2025 Light-Duty GHG Rule, available at

http://www3.epa.gov/otaq/climate/documents/
420r12016.pdf.
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II.D.1 for details of engine testing and
GEM inputs for engines.
As described above in Section I, the
agencies will continue the Phase 1
compliance process in terms of the
manufacturer requirements prior to the
effective model year, during the model
year, and after the model year. The
information that will be required to be
submitted by manufacturers is set forth
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in 40 CFR 1037.205, 49 CFR 537.6, and
49 CFR 537.7. EPA will continue to
issue certificates upon approval based
on information submitted through the
VERIFY database (see 40 CFR 1037.255).
End of year reports will continue to
include the GEM results for all of the
configurations built, along with credit/
deficit balances, if applicable (see 40
CFR 1037.250 and 1037.730).
(a) GEM Inputs
In Phase 1, there were two inputs to
GEM for vocational vehicles:
• Steer tire coefficient of rolling
resistance, and
• Drive tire coefficient of rolling
resistance
As discussed above in Section II and
III.D, there are several additional inputs
that we are adopting for Phase 2. In
addition to the steer and drive tire CRR,
the inputs include the following:
• Engine input file with fuel map,
full-load torque curve, and motoring
curve,
• Transmission input file including
architecture type, gear number and
ratios, and minimum lockup gear for
transmissions with torque converters,
• Drive axle ratio,
• Axle configuration,
• Tire size in revs/mi for drive and
steer tires,
• Idle Reduction,
• Weight Reduction,
• Vehicle Speed Limiter,
• Aerodynamic Drag Area, and
• Pre-defined technology inputs for
Accessory Load and Tire Pressure
Systems
(i) Driveline Inputs
As with tractors, for each engine
family, engine fuel maps, full load

torque curve, and motoring curve will
be generated by engine manufacturers
and supplied to chassis manufacturers
in a format compatible with GEM. The
test procedures for the torque and
motoring curves are found in 40 CFR
part 1065. Section II.D.1.b describes
these procedures as well as the
procedures for generating the engine
fuel maps. We require the steady state
map approach for the 55 and 65 mph
cruise speed cycles, while the cycle
average approach is required for the
ARB transient cycle. As an option, the
cycle average map may also be used for
55 and 65 mph cruise speed cycles. Also
similar to tractors, transmission
specifications will be input to GEM.
Any number of gears may be entered
with a numerical ratio for each, and
transmission type must be entered as
either a Manual, Automated Manual, or
Automatic transmission.
As part of the driveline information
needed to run GEM, drive axle ratio will
be a user input. If a configuration has a
two-speed axle, the agencies are
adopting regulations to instruct a
manufacturer to enter the ratio that is
expected to be engaged for the greatest
driving distance. We requested
comment on whether the agencies
should allow this choice, and what the
GEM input instructions should be. Both
Dana and Meritor commented that there
should be an option to recognize twospeed axles, but neither axle supplier
offered a preference for how the
agencies should implement this. Twospeed axles are typically specified for
heavy-haul vehicles, where the higher
numerical ratio axle is engaged during
transient driving conditions and to
deliver performance needed on work

sites, while the lower numerical ratio
axle may be engaged during light-load
highway driving.
Tire size is a Phase 2 input to GEM
that is necessary for the model to
simulate the performance of the vehicle.
As a result of comment and further
technical analysis, we are adopting the
tire size input as measured in revs/mile,
rather than the measure of loaded radius
in meters, as was proposed. The RIA
Chapter 3 includes a description of how
to measure tire size. For each model and
nominal size of a tire, there are
numerous possible sizes that could be
measured, depending on whether the
tire is new or ‘‘grown,’’ meaning
whether it has been broken in for at
least 200 miles. Size can also vary based
on load and inflation levels, air
temperature, and tread depth. The
agencies requested comment on aspects
of measuring and reporting tire size. The
revised test procedure is described in
the RIA Chapter 3.3.4.
For manufacturers electing to certify a
vocational vehicle to the optional
custom chassis standards, none of the
above driveline inputs are applicable. In
this case manufacturers must input one
of the custom chassis regulatory
subcategory identifiers shown in Table
V–32. After the remaining input fields
are either completed with values or
N/A, GEM will simulate the vehicle by
calling the default engine and
transmission files, tire size, and axle
radius from the GEM library. The
following subsections describe the
required and optional inputs for custom
chassis.

mstockstill on DSK3G9T082PROD with RULES2

TABLE V–32—CUSTOM CHASSIS SUBCATEGORY NAMES
Vehicle type

Regulatory subcategory GEM identifier

Motor Home ........................................................
School Bus .........................................................
Coach Bus ..........................................................
Emergency Vehicle ............................................
Concrete Mixer ...................................................
Transit and Other bus ........................................
Refuse Truck ......................................................

MHD_CC_MH ...................................................
MHD_CC_SB ...................................................
HHD_CC_CB ....................................................
HHD_CC_EM ...................................................
HHD_CC_CM ...................................................
HHD_CC_OB ...................................................
HHD_CC_RF ....................................................

The agencies requested comments on
the merits of using an equation-based
compliance approach for emergency
vehicle manufacturers, similar to the
approach for trailer manufacturers
described in Section IV.F. CARB
commented in support of an equationbased compliance approach, but in the
same comment they also expressed
support for using a Phase 1-style GEM
interface with a default engine
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simulated in GEM as appropriate for the
emergency vehicle category. We
received adverse comment on the
equation-based approach from Daimler,
because they believed it would make the
compliance process more complex if
some vehicles needed to be tracked
differently. Our intent in soliciting
comment on an equation-based
approach was to assess whether running
GEM was a burden for non-diversified
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Default weight class and duty cycle
MHD Regional.
MHD Urban.
HHD Regional.
HHD Urban.
HHD Urban.
HHD Urban.
HHD Urban.

manufacturers of low-technology
vehicles. Because we received sufficient
support from non-diversified
manufacturers that a simplified GEM
would meet their needs, we did not
pursue an equation-based approach.
The final certification approach is
consistent with the approach
recommended by the Small Business
Advocacy Review Panel, which believed
it will be feasible for small emergency
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vehicle manufacturers to install a Phase
2-compliant engine, but recommended a
simplified certification approach to
reduce the number of required GEM
inputs.
(ii) Idle Reduction Inputs
The agencies proposed two different
idle reduction inputs for vocational
vehicles: Neutral idle and stop-start.
Based on comment, we are adding a
third type of idle reduction input:
Automatic engine shutdown. Based on
user inputs derived from engine testing
described in Section II and RIA Chapter
3.1, GEM will calculate CO2 emissions
and fuel consumption at both zero
torque (neutral idle) and with torque set
to Curb-Idle Transmission Torque for
automatic transmissions in ‘‘drive’’ (as
described in the RIA Chapter 3.4.2.3) for
use in the CO2 emission calculation in
40 CFR 1037.510(b). At proposal,
neutral idle and stop-start were not
recognized during the ARB transient
cycle, they were recognized only during
the separate idle cycle. The agencies
received comments requesting
recognition of neutral idle during the
ARB transient test cycle. We agree this
is desirable and have adopted changes
in GEM to accomplish this. Also, with
the adoption of the alternative engine
mapping procedure for the ARB
transient cycle, the computation for idle
reduction has changed. Please see RIA

Chapter 4.4.1.7 for a description of how
GEM recognizes idle reduction.
For vocational custom chassis
certified to the optional standards, all
three idle reduction inputs will be
available, however, the computation
will be based on the EPA default engine.
As described in the GEM User Guide,
users will enter Y or N, and GEM will
return a predefined improvement.
(iii) Weight Reduction Inputs
In Phase 1, the agencies adopted
tractor regulations that provided
manufacturers with the ability to utilize
high strength steel and aluminum
components for weight reduction
without the burden of entering the curb
weight of every tractor produced. In
Phase 2, the agencies are adopting a
lookup table of lightweight components
for use in certifying vocational vehicles,
similar to the process for tractors. As
noted above, the agencies will recognize
weight reduction by allocating one half
of the weight reduction to payload in
the denominator, while one half of the
weight reduction will be subtracted
from the overall weight of the vehicle in
GEM.
The agencies are adopting lookup
values for components on vocational
vehicles in all HD weight classes.
Components available for vocational
vehicle manufacturers to select for
weight reduction are shown below in

Table V–33, below. All of these weight
reduction inputs will be available for
manufacturers of custom chassis
certifying to the optional standards. We
received comments from Allison
Transmission noting that aluminum
transmission cases and clutch housings
are standard for automatic transmissions
so we agree it is inappropriate to
include these components in the lookup
table. We have revised the values in
response to adverse comments from
AISI, and after reevaluating information
available at proposal. Although we are
not projecting any adoption of
permanent 6x2 axles for non-custom
vocational vehicles, if a manufacturer
chooses to apply this technology for
class 8 vocational vehicles, users may
enter an appropriate weight reduction
compared to the traditional 6x4 axle
configuration.447 We received adverse
comments on the proposal to assign a
fixed weight increase to natural gas
fueled vehicles to reflect the weight
increase of natural gas fuel tanks versus
gasoline or diesel tanks. Based on
comments and further technical
analysis, we have determined that to
provide equitable treatment to
technologies, we will not require a
weight penalty for any technology
applied to achieve certification in Phase
2. We accounted for adoption of weightincreasing technologies in our MOVES
modeling.

TABLE V–33—PHASE 2 WEIGHT REDUCTION TECHNOLOGIES FOR VOCATIONAL VEHICLES
Vocational vehicle class
Component

Material
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Class 2b–5
Axle Hubs—Non-Drive ............................................................
Axle Hubs—Non-Drive ............................................................
Axle—Non-Drive .....................................................................
Axle—Non-Drive .....................................................................
Brake Drums—Non-Drive .......................................................
Brake Drums—Non-Drive .......................................................
Axle Hubs—Drive ....................................................................
Axle Hubs—Drive ....................................................................
Brake Drums—Drive ...............................................................
Brake Drums—Drive ...............................................................
Suspension Brackets, Hangers ..............................................
Suspension Brackets, Hangers ..............................................

Aluminum ...............................
High Strength Steel ................
Aluminum ...............................
High Strength Steel ................
Aluminum ...............................
High Strength Steel ................
Aluminum ...............................
High Strength Steel ................
Aluminum ...............................
High Strength Steel ................
Aluminum ...............................
High Strength Steel ................

Crossmember—Cab ................................................................
Crossmember—Cab ................................................................
Crossmember—Non-Suspension ............................................
Crossmember—Non-Suspension ............................................
Crossmember—Suspension ...................................................
Crossmember—Suspension ...................................................
Driveshaft ................................................................................
Driveshaft ................................................................................
Frame Rails .............................................................................
Frame Rails .............................................................................
Wheels—Dual .........................................................................
Wheels—Dual .........................................................................
Wheels—Wide Base Single ....................................................

Aluminum ...............................
High Strength Steel ................
Aluminum ...............................
High Strength Steel ................
Aluminum ...............................
High Strength Steel ................
Aluminum ...............................
High Strength Steel ................
Aluminum ...............................
High Strength Steel ................
Aluminum ...............................
High Strength Steel ................
Aluminum ...............................

Class 6–7
40
5
60
15
60
42
40
10
70
37
67
20

10
2
15
5
15
6
12
5
120
40
150
48
294

447 See NACFE Confidence Findings on the
Potential of 6x2 Axles.
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40
5
60
15
60
42
80
20
140
74
100
30

15
5
15
5
25
6
40
10
300
40
150
48
294

15
5
15
5
25
6
50
12
440
87
250
80
588
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TABLE V–33—PHASE 2 WEIGHT REDUCTION TECHNOLOGIES FOR VOCATIONAL VEHICLES—Continued
Vocational vehicle class
Component

Material
Class 2b–5

Wheels—Wide Base Single ....................................................
Permanent 6x2 Axle Configuration .........................................
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(iv) Other Inputs
Certifying manufacturers may enter
values in GEM as applicable for vehicle
speed limiters, fairings to reduce
aerodynamic drag area, electrified
accessories, and tire pressure systems
where such features meet the criteria in
the regulations at 40 CFR 1037.520.
(b) Test Procedures
Powertrain families are defined in
Section II.C.3.b, and powertrain test
procedures are discussed in the RIA
Chapter 3.6. The results from testing a
powertrain configuration using the
matrix of tests described in RIA Chapter
3.6 can be applied broadly across all
vocational vehicles in which that
powertrain will be installed. Powertrain
test results become a GEM input file that
replaces both the engine input file and
transmission input file.
As in Phase 1, the rolling resistance
of each tire will be measured using the
ISO 28850 test method for drive tires
and steer tires planned for fitment to the
vehicle being certified. Once the test
CRR values are obtained, a manufacturer
will declare TRRLs (which may be equal
to or higher than the measured values)
for the drive and steer tires separately to
be input into the GEM. For Phase 2
vocational vehicles, GEM will distribute
the vehicle load with 30 percent of the
load over the steer tires and 70 percent
of the load over the drive tires. With
these data entered, the amount of GHG
reduction attributed to tire rolling
resistance will be incorporated into the
overall vehicle compliance value.
The final Phase 2 GEM will accept as
inputs results from a transmission
efficiency test. A procedure for this was
discussed in the NPRM, and received
favorable comment. The transmission
efficiency test will be optional, but will
allow manufacturers to reduce the CO2
emissions and fuel consumption by
designing better transmissions with
lower friction due to better gear design
and/or mandatory use of better
lubricants.
In lieu of a fixed value for low friction
axle lubricants as was proposed, the
agencies are adopting an axle efficiency
test procedure, as was discussed in the
NPRM. See 80 FR 40323. The axle
efficiency test will be optional, but will
allow manufacturers to reduce CO2
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High Strength Steel ................
Multi ........................................

emissions and fuel consumption
through improved axle gear designs
and/or mandatory use of low friction
lubricants. The agencies are not
finalizing any other paths to recognize
low friction axle lubricants.
(c) Useful Life and In-Use Standards
Section 202(a)(1) of the CAA specifies
that emission standards are to be
applicable for the useful life of the
vehicle. The standards that EPA and
NHTSA are adopting will apply to
individual vehicles and engines at
production and in use. NHTSA is not
adopting in-use standards for vehicles
or engines.
Manufacturers may be required to
submit, as part of the application for
certification, an engineering analysis
showing that emission control
performance will not deteriorate during
the useful life, with proper
maintenance. If maintenance will be
required to prevent or minimize
deterioration, a demonstration may be
required that this maintenance will be
performed in use. See 40 CFR 1037.241.
EPA will continue the Phase 1
approach to adjustment factors and
deterioration factors for vehicles. The
technologies on which the Phase 1
vocational vehicle standards were
predicated were not expected to have
any deterioration of GHG effectiveness
in use. However, the regulations
provided a process for manufacturers to
develop deterioration factors (DF) if
they needed. We anticipate that some
hybrid powertrain systems may
experience some deterioration of
effectiveness with age of the energy
storage device. We believe the
regulations in place currently provide
adequate instructions to manufacturers
for developing DF where needed. We
received comments from Daimler on
deterioration factors for engines and the
process for extrapolating where DF’s are
nonlinear. See Section 3.7 of the RTC.
Allison Transmission commented that
the amount of credits generated for a
hybrid system should be dependent, in
part, on design limits of batteries. We do
not believe any changes are needed
because the regulations do account for
this by basing the FELs on the highest
emissions during the useful life,
including any effects from deterioration.
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168
N/A

Class 6–7
168
N/A

Class 8
336
300

As with engine certification, a chassis
manufacturer must design their vehicles
to be durable enough to maintain
compliance through the regulatory
useful life of the vehicle. Factors
influencing vehicle-level GHG
performance over the life of the vehicle
fall into two basic categories: Vehicle
attributes and maintenance items. Each
category merits different treatment from
the perspective of assessing useful life
compliance, as each has varying degrees
of manufacturer versus owner/operator
responsibility. The agencies require
manufacturers to explain how they meet
these requirements as part of
certification.
For vocational vehicles, attributes
generally refers to components that are
installed by the manufacturer to meet
the standard, whose reduction
properties are assessed at the time of
certification, and which are expected to
last the full life of the vehicle with
effectiveness maintained as new for the
life of the vehicle with no special
maintenance requirements. To assess
useful life compliance, we will follow a
design-based approach that will ensure
that the manufacturer has robustly
designed these features so they can
reasonably be expected to last the useful
life of the vehicle.
For vocational vehicles, maintenance
items generally refers to items that are
replaced, renewed, cleaned, inspected,
or otherwise addressed in the
preventative maintenance schedule
specified by the vehicle manufacturer.
Replacement items that have a direct
influence on GHG emissions are
primarily tires and lubricants, but may
also include hybrid system batteries.
Synthetic engine oil may be used by
vehicle manufacturers to reduce the
GHG emissions of their vehicles.
Manufacturers may specify that these
fluids be changed throughout the useful
life of the vehicle. If this is the case, the
manufacturer should have a reasonable
basis that the owner/operator will use
fluids having the same properties. This
may be accomplished by requiring (in
service documentation, labeling, etc.)
that only these fluids can be used as
replacements. We received comments
from EMA asking us to consider
maintenance costs for hybrids. In these
final rules, we have quantified
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maintenance costs for tire replacement,
stop-start, axle lubrication, and hybrids,
as described in Section IX.D and the
RIA Chapter 7.1.
Aside from those technologies
identified above, if the vehicle remains
in its original certified condition
throughout its useful life, it is not
believed that GHG emissions will
increase as a result of service
accumulation. As in Phase 1, the
agencies will therefore allow the use of
an assigned deterioration factor of zero
where appropriate in Phase 2; however
this does not negate the responsibility of
the manufacturer to ensure compliance
with the emission standards throughout
the useful life.448 Under both Phase 1
and the new Phase program,
manufacturers must apply good
engineering judgment when considering
deterioration and may not ignore any
evidence that the emissions
performance will decline during actual
use. The agencies may require vehicle
manufacturers to provide engineering
analyses at the time of certification
demonstrating that vehicle attributes
will last for the full useful life of the
vehicle. We anticipate this
demonstration would often need only
show that components are constructed
of sufficiently robust materials and
design practices so as not to become
dysfunctional under normal operating
conditions.
In Phase 1, EPA set the useful life for
engines and vehicles with respect to
GHG emissions equal to the respective
useful life periods for criteria pollutants.
In April 2014, as part of the Tier 3 lightduty vehicle final rule, EPA extended
the regulatory useful life period for
criteria pollutants to 150,000 miles or 15
years, whichever comes first, for Class
2b and 3 pickup trucks and vans and
some light-duty trucks (79 FR 23414,
April 28, 2014). Class 2 through Class 5
heavy-duty vehicles subject to the GHG
standards described in this section for
vocational applications generally use
the same kinds of engines,
transmissions, and emission controls as
the Class 2b and 3 vehicles that are
chassis-certified to the criteria standards
under 40 CFR part 86, subpart S. In
Phase 2, EPA and NHTSA are adopting
a useful life of 150,000 miles or 15 years
for vocational vehicles at or below
19,500 lbs GVWR. In many cases, this
will result in aligned useful-life values
for criteria and GHG standards. Where
this longer useful life is not aligned with
the useful life that applies for criteria
448 For most technologies, manufacturers may
presume zero deterioration unless good engineering
judgment does not support such a presumption. For
example, it would not be appropriate to presume no
deterioration in hybrid battery performance.
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standards (generally in the case of
engine-based certification under 40 CFR
part 86, subpart A), EPA may revisit the
useful-life values for both criteria and
GHG standards in a future rulemaking.
For medium heavy-duty vehicles
(19,500 to 33,000 lbs GVWR) and heavy
heavy-duty vehicles (above 33,000 lbs
GVWR) EPA will keep the useful-life
values from Phase 1, which are 185,000
miles (or 10 years) and 435,000 miles (or
10 years), respectively. EPA received
comments in support of this approach,
including support for the numerical
values and the overall process
envisioned for achieving the long-term
goal of adopting harmonized useful-life
specifications for criteria pollutant and
GHG standards that properly represent
the manufacturers’ obligation to meet
emission standards over the expected
service life of the vehicles.
We received comment on what
policies we should adopt to address the
situation where the engine and the
vehicle are subject to emission
standards over different useful-life
periods. For example, a medium heavyduty engine may power vehicles in
weight classes ranging from 2b to 8,
with correspondingly different
regulatory useful lives for those
vehicles. Please see Section I.F.2.f for a
discussion of revisions made to the final
regulations to address this situation.
The Response to Comments also
addresses this issue at Chapter 1.4.
(d) Definitions of Custom Chassis
Eligible emergency vehicles for Phase
2 purposes are ambulances and fire
trucks. The agencies requested comment
on aligning the definition of emergency
vehicle for purposes of the Phase 2
program with the definition of
emergency vehicle for purposes of the
light-duty GHG provisions under 40
CFR 86.1818, which includes additional
vehicles such as those used by law
enforcement.449 Daimler commented in
support of aligning these definitions of
emergency vehicle. Daimler further
requested the agencies consider
adopting the same definition as in 13
CCR 1956.8(a)(6), the California
regulations. We are adopting the narrow
definition as was proposed, with agency
discretion to apply these provisions to
similar vehicles.
RVIA commented in favor of adopting
a motor home definition consistent with
NHTSA’s definition at 49 CFR 571.3:
Motor home means a multipurpose
passenger vehicle with motive power
that is designed to provide temporary
residential accommodations, as
449 See 40 CFR 86.1803–01 for the applicable
definition of emergency vehicle.
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evidenced by the presence of at least
four of the following facilities: Cooking;
refrigeration or ice box; self-contained
toilet; heating and/or air conditioning; a
potable water supply system including
a faucet and a sink; and a separate 110–
125 volt electrical power supply and/or
propane. The agencies are adopting a
definition of motor home that is
generally consistent with this, without
specifying detailed features.
Since 2003, NHTSA has implemented
a broad definition of school bus that
includes multifunction school activity
buses that don’t have stop arms or
flashing lights, need not be painted
yellow, and do not have an upper
weight limit. These are a category of
school bus that must meet the school
bus structural standards or the
equivalent set forth in 49 Code of
Federal Regulations Part 571, and the
emergency exit requirements specified
in FMVSS No. 217 for school buses, as
well as FMVSS 222 for passenger
seating and crash protection. This
definition was created in part to allow
for use of safe buses to transport school
age children on trips other those than
between home and school. The agencies
are adopting Phase 2 provisions such
that buses eligible to certify to the
custom chassis school bus standards are
those that meet NHTSA’s definition of
school bus, including multifunction
school activity buses.450
The most definitive attribute we have
identified to distinguish over-the-road
coach buses from transit buses is
whether passengers are permitted to
stand while the vehicle is driving.
Therefore the only buses permitted to
certify to the final custom chassis coach
bus standards are those subject to
NHTSA’s Occupant Crash Protection
Rule.451
Allied Specialty Vehicles (aka Rev
Group) commented on the need for a
clear distinction between transit buses
and school buses.452 If the pupils
transported are not K–12 students, such
as may be the case for buses serving
college campuses, then the chassis may
not be easily distinguishable from
transit buses. The agencies are adopting
provisions in Phase 2 such that buses
not qualifying as eligible to certify as
coach buses or school buses must meet
the custom chassis standards for transit
450 See 68 FR 44892—Federal Motor Vehicle
Safety Standards; Definition of Multifunction
School Activity Bus; https://www.govinfo.gov/
content/pkg/FR-2003-07-31/pdf/03-19457.pdf.
451 See Occupant Crash Protection rule,
November 25, 2013, 78 FR 70415, 49 CFR 571,
FMVSS 208 https://www.gpo.gov/fdsys/pkg/FR2013-11-25/html/2013-28211.htm, accessed
February 2016.
452 Phone conversation March 2016, see L. Steele
phone log.
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buses. Buses serving college campuses
do not have the same design and safety
restrictions as those intended to
transport primary and secondary school
children, and may apply the same
technologies as general-purpose urban
buses.
Therefore, we are requiring refuse
trucks that do not compact waste to be
certified to the primary vocational
vehicle standards. Front-loading refuse
collection vehicles tend to have a
relatively low number of stops per day
as they tend to collect waste from
central locations such as commercial
buildings and apartment complexes.
Because these have a relatively low
amount of PTO operation, we expect
stop-start will be reasonably effective for
these vehicles. Rear-loading and sideloading neighborhood waste and
recycling collection trucks are the refuse
trucks where the largest number of stopstart and neutral idle over-ride
conditions are likely to be encountered.
Because chassis manufacturers, even
those with small production volumes
and close customer relationships, do not
always know whether a refuse truck will
be a front-loader, rear-loader, or side
loader, we are grouping these together
in a subcategory.
We received comment on the need to
clarify whether vehicles designed to
pump and convey concrete at a job site,
but which do not carry the wet mix
concrete to the job site, would be
included in the definition of cement
mixers. Although we are not defining
other vehicles as cement mixers, we are
allowing miscellaneous vocational
vehicles meeting some but not all of the
eligibility criteria at 40 CFR 1037.631 to
be certified under the custom chassis
program, using technology equivalent to
the cement mixer package, as described
above in Section V.B.
(e) Assigning Vehicles to Subcategories
In the NPRM, the agencies proposed
criteria by which a vehicle manufacturer
would know in which vocational
subcategory—Regional, Urban, or
Multipurpose—the vehicle should be
certified. These cut-points were defined
using calculations relating engine speed
to vehicle speed. 80 FR 40287–40288.
Specifically, we proposed a cutpoint for
the Urban duty cycle where a vehicle at
55 mph would have an engine working
above 90 percent of maximum engine
test speed for vocational vehicles
powered by diesel engines and above 50
percent for vocational vehicles powered
by gasoline engines. Similarly, we
proposed a cutpoint for the Regional
duty cycle where a vehicle at 65 mph
would have an engine working below 75
percent of maximum engine test speed
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for vocational vehicles powered by
diesel engines and below 45 percent for
vocational vehicles powered by gasoline
engines. We received several comments
that identified weaknesses in that
approach. Specifically, Allison
explained that vehicles with two shift
schedules would need clarification
which top gear to use when calculating
the applicable cut-point. Also, Daimler
noted that, to the extent that
downspeeding occurs in this sector over
the next decade or more, cutpoints
based on today’s fleet may not be valid
for a future fleet. Allison noted that the
presence of additional top gears could
strongly influence the subcategory
placement of vocational vehicles. These
comments highlight the possibility of
misclassification, and the potential
pitfalls in a mandated classification
scheme.
Two commenters pointed out
important weaknesses in this approach,
namely that future trends in engine
speeds, torque curves, and transmission
gear ratio spreads may cause the
vocational fleet of 2027 to have
drivelines that are sufficiently different
than those of the baseline fleet, so that
segment cut-points based on the 2016
fleet may not be valid a decade or more
into the future. For example, if data on
today’s fleet indicated an appropriate
cut-point for Regional HHD diesel
vehicles of 1,400 rpm engine speed with
a vehicle speed of 65 mph, while a
future fleet might show that Regional
vehicles operated at 1,200 rpm at 65
mph, then having a cut-point set by rule
at 1,400 rpm could result in an excess
of future vehicles certifying as Regional.
However, we have further assessed the
impact of manufacturers shifting
certification of chassis from
Multipurpose to Regional subcategories,
and we have concluded this is not an
unacceptable outcome. As explained
above in Section V.C.(2)(d), we are not
particularly concerned that adopting
final standards with unequal percent
improvements poses a danger of losing
environmental benefits from this
program, as long as vehicle
configurations are properly classified at
the time of certification.
In a regulatory structure where
baselines are equal but future standards
for vehicles in different subcategories
have different stringencies, the agencies
would typically assign
subcategorization based on regulatory
criteria rather than allowing the
manufacturers unconstrained choice
because manufacturers would have a
strong incentive to simply choose the
least stringent standards. However,
because the baseline performance levels
of the different vocational vehicle
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regulatory subcategories widely differ,
the agencies have determined that it is
acceptable to adopt standards with
unequal percent stringencies. Further
discussion of our reasons for this
determination is presented above in
Section V.C.(2)(d). Another weakness in
the proposed approach was that even
though we have obtained a great deal of
data thanks to manufacturer cooperation
and NREL duty cycle analysis, the only
one of the proposed regulatory cutpoints in which we have a high degree
of confidence is the cut-point between
Regional and Multipurpose class 8
diesels. Any cut-points we could
establish based on available data for
lower weight class diesels or for
gasoline powered vocational vehicles
would be less robust. These weaknesses
have led the agencies to take a different
approach to assigning vehicles to
subcategories. The agencies are adopting
final regulations that generally allow
manufacturers to choose a subcategory,
with a revised set of constraints as well
as a provision requiring use of good
engineering judgment. The constraints
discussed here are being adopted as
interim provisions in response to
manufacturers’ concerns that some of
them could present competitive
disadvantages, where different
manufacturers produce very different
sales mixes of vehicles equipped with
different transmission types, as
discussed above in Section V.C.(2)(d).
Because the baseline configurations
against which vehicles in the Urban
subcategories will measure their future
performance do not include any manual
transmissions, we have determined that
vocational vehicles with manual
transmissions may not be certified as
Urban. In the real world, we do not
expect any vehicles intended to be used
in urban driving patterns will be
specified with manual transmissions.
Driver fatigue and other performance
problems make this an illogical choice
of transmission, and thus it is
appropriate for us to adopt this
constraint. As described in Chapter
2.9.2 of the RIA, both the HHD Regional
and HHD Multipurpose baselines have a
blend of manual transmissions,
although the majority of manuals are in
the HHD Regional baseline. Further, by
MY 2024, our adoption rate of
transmission technology reflects zero
manuals in HHD Multipurpose. Thus,
beginning in MY 2024, any vocational
vehicle certified with a manual
transmission must be classified in a
Regional subcategory, except a vehicle
with a hybridized manual transmission
may be certified in a Multipurpose
subcategory beyond MY 2024.
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We are not adopting constraints on
vehicles with automated manual
transmissions certifying in either
Regional or Multipurpose subcategories,
because we believe this is a technology
that can provide real world benefits for
vehicles with those driving patterns.
However, we are adopting an interim
constraint to prevent vehicles with AMT
from being certified as Urban for a
reason similar to one described above
for manuals, namely that in the real
world, we do not expect any vehicles
intended to be used in urban driving
patterns will be specified with
transmissions that do not have
powershifts. Lack of smooth shifting
characteristics during low speed
accelerations and decelerations make
AMT an illogical choice of transmission
for urban vehicles, and thus it is
appropriate for us to adopt this
constraint.
Dual clutch transmissions have very
recently become available for medium
heavy-duty vocational vehicles and very
little data are available on their design
or performance. We anticipate that in
the future, some designs may have
features that make them perform
similarly to AMT’s while others may
have features that make them more
similar to automatics with torque
converters. Because we are not
confident that we know in which duty
cycle(s) they are best suited, we are
adopting a partial constraint on these,
namely that dual clutch transmissions
without powershifting must also be
constrained out of Urban. We are
finalizing as proposed that any vehicle
whose engine is exclusively certified
over the SET must be certified in the
Regional subcategory. Further, to the
extent manufacturers of intercity coach
buses and recreational vehicles certify
these to the primary standards, these
also must be certified as Regional
vehicles.453
In the final regulatory structure,
although the standards for vehicles in
different subcategories have different
percent stringencies from each baseline,
the agencies can allow the
manufacturers to choose without risking
a loss of environmental benefits because
a standard that may appear less
stringent in terms of relative
improvement from each respective
baseline may also be numerically lower
(and farther away from current model
453 Based on NREL drive cycle analysis of the
existing fleet, we imagine that HHD vehicles with
a diesel engine rpm of 1,400 and below when the
vehicle is at 65 mph would be appropriately
certified as Regional vehicles. However, this is
illustrative only, and the final rules do not include
an engine speed cutpoint as a criterion in
subcategory selection.
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performance) due to a comparatively
better-performing regulatory baseline.
As explained above, the final standards
described above in Section V.C.(2)(c) are
derived directly from the technology
packages without applying any
assumptions about fleet averages. Thus,
unlike at proposal, the final regulations
will generally allow manufacturers to
certify in the particular duty-cycle
subcategory they believe to be most
appropriate. Manufacturers may make
this choice as part of the certification
process and will not be allowed to
change it after the vehicle has been
introduced into commerce. Under this
structure, the agencies expect
manufacturers to choose a subcategory
for each vehicle configuration that best
represents the type of operation that
vehicle will actually experience in use
(presuming the manufacturer and
customer would specify the
technologies to reflect such operation).
(2) Other Compliance Provisions
(a) Emission Control Labels
As proposed, EPA is removing the
requirement to include the emission
control system identifiers required in 40
CFR 1037.135(c)(6) and in Appendix III
to 40 CFR part 1037 from the emission
control labels for vehicles certified to
the Phase 2 standards. For vehicles
certified to the optional custom chassis
standards, the label should meet the
requirements of 40 CFR 1037.105(h).
Please see Section I.C.(1)(g) of this
Preamble for additional discussion of
labeling.
(b) End of Year Reports
In the Phase 1 program,
manufacturers participating in the ABT
program provided 90 day and 270 day
reports to EPA and NHTSA after the end
of the model year. The agencies adopted
two reports for the initial program to
help manufacturers become familiar
with the reporting process. For the HD
Phase 2 program, the agencies proposed
to simplify reporting such that
manufacturers would only be required
to submit the final report 90 days after
the end of the model year with the
potential to obtain approval for a delay
up to 30 days. We requested comments
on this approach. EMA, PACCAR,
Navistar, Daimler, and Cummins
recommended keeping the 270 day
report to allow sufficient time after the
production period is completed. We are
accordingly keeping both the 90 day and
270 day reports, with the ability of the
agencies’ to waive the 90 day report.
(c) Delegated Assembly
The final standards for vocational
vehicles are based on the application of
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a wide range of technologies. Certifying
vehicle manufacturers manage their
compliance demonstration to reflect this
range of technologies by describing their
certified configurations in the
application for certification. In most
cases, these technologies are designed
and assembled (or installed) directly by
the certifying vehicle manufacturer,
which is typically the chassis
manufacturer. In these cases, it is
straightforward to assign the
responsibility to the certifying vehicle
manufacturer for ensuring that vehicles
are in their proper certified
configuration before they are introduced
into commerce. In Phase 1, the only
vehicle technology available for
certified vocational vehicles is LRR
tires. Because these are generally
installed by the chassis manufacturer,
there is no need to rely on a second
stage manufacturer for purposes of
certification in Phase 1, unless
innovative credits are sought. Thus, the
Phase 1 regulations did not specify
precise procedures for this.
In Phase 2, the agencies are projecting
adoption of certain technologies where
the certifying vehicle manufacturer may
want or need to rely on a downstream
manufacturing company (a secondary
vehicle manufacturer) to take steps to
assemble or install certain components
or technologies to bring the vehicle into
a certified configuration. A similar
relationship between manufacturers
applies with aftertreatment devices for
certified engines. EPA previously
adopted ‘‘delegated assembly’’
provisions for engines at 40 CFR
1068.261 to describe how manufacturers
can share compliance responsibilities
through these cooperative assembly
procedures, and proposed to also apply
it for vehicle-based GHG standards in 40
CFR part 1037, including the vocational
vehicle standards.
The delegated assembly provisions
being finalized for Phase 2 vehicle
standards are only invoked if a
certifying manufacturer includes in its
certified configuration a technology that
it does not install itself. Examples may
include fairings to reduce aerodynamic
drag, air conditioning systems,
automatic tire inflation systems, or
hybrid systems. We are clarifying this
regulatory process to enable
manufacturers to include technologies
in their compliance plans that might
otherwise not be considered on the basis
of what they can install themselves. To
the extent certifying manufacturers rely
on secondary vehicle manufacturers to
bring the vehicle into a certified
configuration, the following provisions
will apply:
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• The certifying manufacturer will
describe its approach to delegated
assembly in the application for
certification.
• The certifying manufacturer will
create installation instructions to
describe how the secondary vehicle
manufacturer will bring the vehicle into
a certified configuration.
• The certifying manufacturer must
take additional steps for certified
configurations that include hybrid
powertrain components, auxiliary
power units, aerodynamic devices, or
natural gas fuel tanks. In these cases, the
certifying manufacturer must have a
contractual agreement with each
affected secondary vehicle manufacturer
obligating the secondary vehicle
manufacturer to build each vehicle into
a certified configuration and to provide
affidavits confirming proper assembly
procedures, and to provide information
regarding deployment of each type of
technology (if there are technology
options that relate to different GEM
input values).
See Section I.F of this Preamble and
Section 1.4.4 of the RTC for further
discussion of the comments received on
delegated assembly provisions.
The agencies have developed the
delegated-assembly and other
provisions in 40 CFR 1037.620—
1037.622 to clarify how manufacturers
have shared and separate
responsibilities for complying with the
regulations. Vocational vehicles are the
most likely vehicle types to involve both
primary and secondary manufacturers;
however, other types of vehicles may
also involve multiple manufacturers, so
these regulatory provisions apply to all
vehicles.
Secondary manufacturers (such as
body builders) that build complete
vehicles from certified chassis are
obligated to comply with the emissionrelated installation instructions
provided by the certifying manufacturer.
Secondary manufacturers that build
complete vehicles from exempted
chassis are similarly obligated to
comply with all of the regulatory
provisions related to the exemption.
(d) Demonstrating Compliance With
HFC Leakage Standards
EPA’s requirements for vocational
chassis manufacturers to demonstrate
reductions in direct emissions of HFC in
their A/C systems and components
through a design-based method. The
method for calculating A/C leakage is
the same as was adopted in Phase 1 for
tractors and HD pickups and vans. It is
based closely on an industry-consensus
leakage scoring method, described
below. This leakage scoring method is
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correlated to experimentally-measured
leakage rates from a number of vehicles
using the different available A/C
components. As is done currently for
other HD vehicles, vocational chassis
manufacturers will choose from a menu
of A/C equipment and components used
in their vehicles in order to establish
leakage scores, to characterize their A/
C system leakage performance. The
percent leakage per year will then be
calculated as this score divided by the
system refrigerant capacity. We received
comments from transit bus
manufacturers with concerns that the air
conditioning systems on their vehicles
are much larger and more complex than
systems on typical heavy-duty trucks.
As such, they questioned whether our
HFC leakage compliance process was
valid for their vehicles. Based on
information provided by suppliers of air
conditioning systems for large buses, we
believe some unusually large systems
may include components not adequately
represented by those listed in the
standard compliance procedure, namely
the hoses, fittings or seals may not be
listed with realistic leakage rates.
Therefore EPA is adopting in this final
rule provisions allowing use of an
alternate compliance procedure where
an air conditioning system with
refrigerant charge capacity greater than
3,000 grams is installed in a Phase 2
vocational vehicle.
Consistent with the light-duty rule
and the Phase 1 program for other HD
vehicles, vocational chassis
manufacturers will compare the
components of a vehicle’s A/C system
with a set of leakage-reduction
technologies and actions that is based
closely on that developed through the
Improved Mobile Air Conditioning
program and SAE International (as SAE
Surface Vehicle Standard J2727, ‘‘HFC–
134a, Mobile Air Conditioning System
Refrigerant Emission Chart,’’ August
2008 version). See generally 75 FR
25426. The SAE J2727 approach was
developed from laboratory testing of a
variety of A/C related components, and
EPA believes that the J2727 leakage
scoring system generally represents a
reasonable correlation with average realworld leakage in new vehicles. This
approach associates each component
with a specific leakage rate in grams per
year that is identical to the values in
J2727 and then sums together the
component leakage values to develop
the total A/C system leakage. Unlike the
light-duty program, in the heavy-duty
vehicle program, the total A/C leakage
score is divided by the value of the total
refrigerant system capacity to develop a
percent leakage per year.
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EPA concludes that the design-based
approach results in estimates of likely
leakage emissions reductions that are
comparable to those that would result
from performance-based testing. Where
a manufacturer installs an air
conditioning system in a vocational
vehicle that has a working fluid
consisting of an alternate refrigerant
with a lower global warming potential
than HFC–134a, compliance with the
leakage standard is addressed in the
regulations at 40 CFR 1037.115. Please
see Section I.F.(2)(b) for a discussion
related to alternative refrigerants.
Consistent with the HD Phase 1
program and the light-duty rule, where
we require that manufacturers attest to
the durability of components and
systems used to meet the CO2 standards
(see 75 FR 25689), we are requiring that
manufacturers of heavy-duty vocational
vehicles attest to the durability of these
systems, and provide an engineering
analysis that demonstrates component
and system durability.
(e) Glider Vehicles
EPA and NHTSA requested comment
on gliders and received extensive
comment. The main issues involve
standards for rebuilt engines installed in
new glider vehicles. These issues are
fully addressed in Preamble Section
XIII.B and RTC Section 14.2. Of
relevance for the vocational vehicle
sector, the final standards contain a
number of provisions allowing donor
engines that are still within their
regulatory useful life to be used in new
glider vehicles provided the engine
meets all standards applicable to the
year in which the engine was originally
manufactured and also meets one of the
following criteria:
• The engine is still within its
original useful life in terms of both
miles and years.
• The engine has less than 100,000
miles of engine operation.
• The engine is less than three years
old.
Thus, if a donor engine meeting one
of the above criteria was manufactured
before the Phase 1 GHG standards, it
would not be subject to those standards
when installed in a glider vehicle.
Similarly, if such an engine was
manufactured before 2010, it would be
subject to the pre-2010 criteria pollutant
standards corresponding to its year of
manufacture. EPA is adopting this
provision consistent with the original
purpose of glider vehicles as providing
a means of salvaging of relatively new
powertrains from vehicle chassis that
have been damaged or have otherwise
failed prematurely. See Section XIII.B of
the Preamble.
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(3) Compliance Flexibility Provisions
EPA and NHTSA are adopting several
flexibility provisions in the Phase 2
program. Program-wide compliance
flexibilities include an averaging,
banking and trading program for CO2
emissions and fuel consumption credits,
provisions for off-cycle credits for
technologies that are not included as
inputs to the GEM, and advanced
technology credits. These are described
below as well as in Section I.B.3 to I.C.1.
Provisions that are not program-wide
include optional chassis certification
and a revised interim loose engines
provision, as described below.
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(a) Averaging, Banking, and Trading
(ABT) Program
Averaging, banking, and trading of
emission credits have been an important
part of many EPA mobile source
programs under CAA Title II. ABT
provisions provide manufacturers
flexibilities that assist in the efficient
development and implementation of
new technologies and therefore enable
new technologies to be implemented at
a more aggressive pace than without
ABT. NHTSA and EPA are carrying-over
the Phase 1 ABT provisions for
vocational vehicles into Phase 2, as it is
an important way to achieve each
agency’s programmatic goals. ABT is
also discussed in Section I and Section
III.F.1.
Consistent with the Phase 1 averaging
sets, the agencies are allowing chassis
manufacturers to average SI-powered
vocational vehicle chassis with CIpowered vocational vehicle chassis,
within the same vehicle weight class
group. In Phase 1, all vocational and
tractor chassis within a vehicle weight
class group were able to average with
each other, regardless of whether they
were powered by a CI or SI engine. The
Phase 2 approach continues this. The
only difference is that in Phase 2, there
are different numerical standards set for
the SI-powered and CI-powered
vehicles, but that does not alter the basis
for averaging. This is consistent with the
Phase 1 approach where, for example,
Class 8 day cab tractors, Class 8 sleeper
cab tractors and Class 8 vocational
vehicles each have different numerical
standards, while they all belong to the
same averaging set.
As discussed in V.D.(1)(c), EPA and
NHTSA are adopting a revised useful
life for LHD vocational vehicles for GHG
emissions from the current 10 years/
110,000 miles to 15 years/150,000 miles,
to be consistent with the useful life of
criteria pollutants recently updated in
EPA’s Tier 3 rule. For the same reasons,
EPA and NHTSA are also adopting a
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useful life adjustment for HD pickups
and vans, as described in Section
VI.E.(1). According to the credits
calculation formula at 40 CFR 1037.705
and 49 CFR 535.7, useful life in miles
is a multiplicative factor included in the
calculation of CO2 and fuel
consumption credits. In order to ensure
that banked credits will maintain their
value in the transition from Phase 1 to
Phase 2, NHTSA and EPA are adopting
an interim vocational vehicle
adjustment factor of 1.36 for credits that
are carried forward from Phase 1 to the
MY 2021 and later Phase 2 standards.454
Without this adjustment factor the
change in useful life would effectively
result in a discount of banked credits
that are carried forward from Phase 1 to
Phase 2, which is not the intent of the
change in the useful life. The agencies
do not believe that this adjustment will
result in a loss of program benefits
because there is little or no deterioration
anticipated for CO2 emissions and fuel
consumption over the life of the
vehicles. Also, the carry-forward of
credits is an integral part of the
program, helping to smooth the
transition to the Phase 2 standards. The
agencies believe that effectively
discounting carry-forward credits from
Phase 1 to Phase 2 is unnecessary and
could negatively impact the feasibility
of the Phase 2 standards. EPA and
NHTSA requested comment on all
aspects of the averaging, banking, and
trading program. A complete discussion
of the comments on credits and ABT
can be found in the RTC Section 1.4.
(b) Innovative and Off-Cycle Technology
Credits
In Phase 1, the agencies adopted an
emissions and fuel consumption credit
generating opportunity that applied to
innovative technologies that reduce fuel
consumption and CO2 emissions.
Eligible technologies were required to
not be in common use with heavy-duty
vehicles before the 2010MY and not
reflected in the GEM simulation tool
(i.e., the benefits are ‘‘off-cycle’’). See 76
FR 57253. In Phase 2, the agencies are
re-designating it as an off-cycle
technology program. The agencies are
maintaining the requirement that, in
order for a manufacturer to receive
credits for Phase 2, the off-cycle
technology must not have been in
common use prior to MY 2010.
The agencies recognize that there are
emerging technologies today that are
being developed, but will not be
accounted for in the GEM tool, and
therefore will be considered off-cycle.
For vocational vehicles, this could
454 See
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include technologies whose scope and
effectiveness surpass those defined and
pre-approved in the HD Phase 2
program, such as aerodynamics and
electrified accessories. Any credits for
these technologies will need to be based
on real-world fuel consumption and
GHG reductions that can be measured
with verifiable test methods using
representative driving conditions
typical of the engine or vehicle
application. More information about offcycle technology credits can be found at
Section I.C.1.c.
As in Phase 1, the agencies will
continue to provide two paths for
approval of the test procedure to
measure the CO2 emissions and fuel
consumption reductions of an off-cycle
technology used in vocational vehicles.
See 40 CFR 1037.610 and 49 CFR 535.7.
The first path will not require a public
approval process of the test method. A
manufacturer may use ‘‘pre-approved’’
test methods for HD vehicles including
the A-to-B chassis testing, powerpack
testing or on-road testing. A
manufacturer may also use any
developed test procedure that has
known quantifiable benefits. A test plan
detailing the testing methodology will
be required to be approved prior to
collecting any test data. The agencies
are also continuing the second path,
which includes a public approval
process of any testing method that could
have questionable benefits (i.e., an
unknown usage rate for a technology).
Furthermore, the agencies are adopting
revisions to clarify what documentation
must be submitted for approval, aligning
them with provisions in 40 CFR
86.1869–12. NHTSA is prohibiting
credits from technologies addressed by
any of its crash avoidance safety
rulemakings (i.e., congestion
management systems). See also 77 FR
62733 (discussion of similar issue in the
light duty greenhouse gas/fuel economy
regulations). We received extensive
comment on the off-cycle technology
approval process. In response to
requests to develop a streamlined path
for off-cycle technology approval, we
are not making fundamental changes
from the proposal at this time; however,
we remain open to working with
stakeholders to look for ways to simplify
the process. For example, although we
are including specific provisions to
recognize certain electrified accessories,
recognizing others would require the
manufacturer to go through the off-cycle
process. However, it is quite possible
that the agencies could gather sufficient
data to allow us to adopt specific
provisions in a future rulemaking to
recognize other accessories in a simpler
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manner. Please see Section I.C. of this
Preamble for further discussion of offcycle credits.
There are some technologies that are
entering the market today, and although
our model does not have the capability
to simulate the effectiveness over the
test cycles, there are reliable estimates
of effectiveness available to the
agencies. These will be recognized in
our HD Phase 2 certification procedures
as pre-defined technologies, and will
not be considered off-cycle. Examples of
such technologies for vocational
vehicles include narrowly-defined types
of electrified accessories or aerodynamic
improvements. The agencies are
specifying default effectiveness values
to be used as valid inputs to GEM for
each of these. The projected
effectiveness of each vocational vehicle
technology is discussed in the RIA
Chapter 2.9.3.
The agencies’ approval for Phase 1
innovative technology credits (approved
prior to 2021 MY) will be carried into
the Phase 2 program on a limited basis
for those technologies where the benefit
is not accounted for in the Phase 2 test
procedure. Therefore, the manufacturers
will not be required to request new
approval for any innovative credits
carried into the off-cycle program, but
will have to demonstrate, as part of the
MY 2021 certification, the extent to
which the new cycle does not account
for these improvements. The agencies
believe this is appropriate because
technologies, such as those related to
the transmission or driveline, may no
longer be ‘‘off-cycle’’ because of the
addition of these technologies into the
Phase 2 version of GEM.
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(c) Advanced Technology Credits
As described above in Section I, the
agencies proposed to discontinue
advanced technology credits in Phase 2,
which had been intended to promote
the early implementation of advanced
technologies that were not expected to
be widely adopted in the market in the
2014 to 2018 time frame. These
technologies were defined in Phase 1 as
hybrid powertrains, Rankine cycle
engines, all-electric vehicles, and fuel
cell vehicles (see 40 CFR 1037.150(p)),
at a 1.5 credit value. We requested and
received comments on the need for such
incentives, and as a result we are not
only continuing these credits, we are
adopting even greater multipliers than
before. See Section I of this Preamble for
further discussion of the comments
received and the agencies’ response
regarding advanced technology credits.
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(d) Optional Chassis Certification
In Phase 2, the agencies are
continuing the Phase 1 option to chassis
certify vehicles over 14,000 lbs GVWR,
but only if there is a family with
vehicles at or below 14,000 pounds
GVWR that can properly accommodate
the bigger vehicles as part of the same
family. As adopted in this final rule,
chassis-certified vehicles above 14,000
pounds GVWR may not rely on a work
factor that is greater than the largest
work factor that applies for vehicles at
or below 14,000 pounds GVWR from the
same family. Applying this work factor
constraint avoids the need to set a
specific upper GVWR limit on vehicles
eligible to use this flexibility. See
Section XIII.A.2 of this Preamble, and
Section 14.3.2 of the RTC, for further
discussion of this issue.
(e) Certifying Loose SI Engines in
Vocational Vehicles in Phase 2
The agencies proposed not to
continue the Phase 1 interim flexibility
known as the ‘‘loose engine’’ provision,
receiving favorable comment from
Cummins and adverse comment on this
from Isuzu and AAPC. 80 FR 40331.
Under this provision, SI engines
produced by manufacturers of HD
pickup trucks and vans and sold to
chassis manufacturers and intended for
use in vocational vehicles need not meet
the separate SI engine standard, and
instead may be averaged with the
manufacturer’s HD pickup and van fleet
(see 40 CFR 86.1819–14(k)(8)). The
agencies are adopting a Phase 2 SI
engine standard that is no more
stringent than the MY 2016 SI engine
standard adopted in Phase 1, while the
Phase 2 standards for the HD pickup
and van fleet is progressively more
stringent through MY 2027. The primary
certification path designed in the Phase
1 program for both CI and SI engines
sold separately and intended for use in
vocational vehicles is that they are
engine certified while the vehicle is
GEM certified under the GHG rules.
This provision was adopted primarily
to address small volume sales of engines
used in complete vehicles that are also
sold to other manufacturers. The Phase
1 final rules explain that we set the
effective date of the Phase 1 SI engine
standard as MY 2016 because we
projected by this time all manufacturers
would have redesigned their gasoline
engine offerings to adopt the
technologies needed to reduce FTPcycle emissions by five percent;
technologies that cannot simply be
bolted on to an existing engine but can
only be effectively applied through an
integrated design and development
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process (76 FR 57180, 57235). The
Phase 1 final rules also explain that the
compliance flexibility provided by the
loose engine provision is technically
appropriate because it provides
manufacturers with an option to focus
their energy on improving the GHG and
fuel consumption performance of their
complete vehicle products (including
engine improvements), rather than on
concurrently calibrating for both vehicle
and engine test compliance (76 FR
57260). At proposal we noted that
although gasoline engine manufacturers
have accomplished extensive
improvements to comply with HD
pickup and vans standards as well as
the light-duty vehicle standards, the
agencies had not seen evidence of the
engine redesigns that we had projected
to occur by 2016, and we concluded that
discontinuation of this flexibility by MY
2021 was appropriate to provide
regulatory certainty on the date beyond
which engine certification would be
mandatory for HD SI engines.
However, in response to persuasive
comments from a chassis manufacturer
that purchases these engines, we are
adopting a narrow extension of this
interim flexibility, where for MYs 2021–
2023, each SI engine manufacturer may
sell an annual maximum of 10,000 SI
engines certified under this
provision.455 We believe this three-year
extension is needed to prevent market
disruptions. We are concerned that SI
engine manufacturers might not choose
to certify any SI engines that can be sold
to other vocational chassis
manufacturers, which would
significantly disrupt the market. With
this limited extension, we are ensuring
no loss of environmental benefits
because any vehicle certified by a
chassis manufacturer who obtains a
high-emitting SI engine must apply
additional technology as needed to meet
the applicable vocational vehicle
standard. We are generally not allowing
custom chassis manufacturers to use SI
engines that have been certified under
this loose engine provision, if they are
certifying using one of the custom
chassis regulatory subcategories.
However, manufacturers certifying
motor homes or emergency vehicles to
the optional standards may install
engines certified through the interim
loose engine provision. The typical
annual miles driven by these vehicles is
very low, usually between 2,000 and
5,000 miles for either motor homes or
emergency vehicles, and thus their
contribution to emissions and fuel
consumption is very small. See Section
II of this Preamble for a discussion of
455 Meeting
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the comments received and the
agencies’ response on the separate
engine standard for SI engines intended
for vocational vehicles.
(f) On-Board Diagnostics for Hybrid
Vehicle Systems
In HD Phase 1, EPA adopted
provisions to delay the onboard
diagnostics (OBD) requirements for
heavy-duty hybrid powertrains (see 40
CFR 86.010–18(q)). This provision
delayed full OBD requirements for
hybrids until MY 2016 and MY 2017.
The agencies have received comments
from hybrid manufacturers regarding
their progress toward meeting the onboard diagnostic requirements for
criteria pollutant engine certification
related to hybrid systems. See Section
XIII.A.1 for a discussion of comments
received and EPA’s response related to
certification of engines paired with
hybrid powertrain systems.
VI. Heavy-Duty Pickups and Vans
In the NPRM, the agencies conducted
coordinated and complementary
analyses using two analytical methods
for the heavy-duty pickup and van
segment, both of which used the same
version of NHTSA’s CAFE model to
analyze technology. The agencies have
also used two analytical methods for the
joint final rule. However, unlike the
NPRM, for the joint final rule, the
agencies are using different versions of
NHTSA’s CAFE model to analyze
technology. The Method B approach
continues to use the same version of the
model and inputs that was used for the
NPRM. Method A uses an updated
version of the CAFE model and some
updated inputs.
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A. Summary of Phase 1 HD Pickup and
Van Standards
In the Phase 1 rule, EPA and NHTSA
established GHG and fuel consumption
standards and a program structure for
complete Class 2b and 3 heavy-duty
vehicles (referred to in these rules as
‘‘HD pickups and vans’’), as described
below. The Phase 1 standards began to
be phased-in in MY 2014 and the
agencies believe the program is working
well. The agencies are retaining most
elements from the structure of the
program established in the Phase 1 rule
for the Phase 2 program while
establishing more stringent Phase 2
standards for MY 2027, phased in over
MYs 2021–2027, that will require
additional GHG reductions and fuel
consumption improvements. As
discussed below, the agencies are
adopting the Phase 2 standards as
proposed. The MY 2027 standards will
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remain in place unless and until
amended by the agencies.
Heavy-duty vehicles with GVWR
between 8,501 and 10,000 lbs. are
classified in the industry as Class 2b
motor vehicles. Class 2b includes
vehicles classified as medium-duty
passenger vehicles (MDPVs) such as
very large SUVs. Because MDPVs are
frequently used like light-duty
passenger vehicles, they are regulated
by the agencies under the light-duty
vehicle rules. Thus, the agencies did not
adopt additional requirements for
MDPVs in the Phase 1 rule and are not
adopting additional requirements for
MDPVs in this rulemaking. Heavy-duty
vehicles with GVWR between 10,001
and 14,000 lbs are classified as Class 3
motor vehicles. Class 2b and Class 3
heavy-duty vehicles together emit about
23 percent of today’s GHG emissions
from the heavy-duty vehicle sector.
About 90 percent of HD pickups and
vans are 3⁄4-ton and 1-ton pickup trucks,
12- and 15-passenger vans, and large
work vans that are sold by vehicle
manufacturers as complete vehicles,
with no secondary manufacturer making
substantial modifications prior to
registration and use. Most of these
vehicles are produced by companies
with major light-duty markets in the
United States, primarily Ford, General
Motors, and Fiat Chrysler. Often, the
technologies available to reduce fuel
consumption and GHG emissions from
this segment are similar to the
technologies used for the same purpose
on light-duty pickup trucks and vans,
including both engine efficiency
improvements (for gasoline and diesel
engines) and vehicle efficiency
improvements.
In the Phase 1 rule, EPA adopted GHG
standards for HD pickups and vans
based on the whole vehicle (including
the engine), expressed as grams of CO2
per mile, consistent with the way these
vehicles are regulated by EPA today for
criteria pollutants. NHTSA adopted
corresponding gallons per 100 mile fuel
consumption standards that are likewise
based on the whole vehicle. This
complete vehicle approach adopted by
both agencies for HD pickups and vans
was consistent with the
recommendations of the NAS
Committee in its 2010 Report. EPA and
NHTSA adopted a structure for the
Phase 1 HD pickup and van standards
that in many respects paralleled longstanding NHTSA CAFE standards and
more recent coordinated EPA GHG
standards for manufacturers’ fleets of
new light-duty vehicles. These
commonalities include a new vehicle
fleet average standard for each
manufacturer in each model year and
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the determination of these fleet average
standards based on production volumeweighted targets for each model, with
the targets varying based on a defined
vehicle attribute. Vehicle testing for
both the HD and light-duty vehicle
programs is conducted on chassis
dynamometers using the drive cycles
from the EPA Federal Test Procedure
(Light-duty FTP or ‘‘city’’ test) and
Highway Fuel Economy Test (HFET or
‘‘highway’’ test).456
For the light-duty GHG and fuel
economy 457 standards, the agencies
factored in vehicle size by basing the
emissions and fuel economy targets on
vehicle footprint (the wheelbase times
the average track width).458 For those
standards, passenger cars and light
trucks with larger footprints are
assigned higher GHG and lower fuel
economy target levels in
acknowledgement of their inherent
tendency to consume more fuel and
emit more GHGs per mile. EISA requires
that NHTSA study ‘‘the appropriate
metric for measuring and expressing
commercial medium- and heavy-duty
vehicle and work truck fuel efficiency
performance, taking into consideration,
among other things, the work performed
by such on-highway vehicles and work
trucks . . .’’ See 49 U.S.C.
32902(k)(1)(B).459 For HD pickups and
vans, the agencies also set standards
based on a vehicle attribute, but used a
work-based metric as the attribute rather
than the footprint attribute utilized in
the light-duty vehicle rulemaking.
Work-based measures such as payload
and towing capability are key among the
parameters that characterize differences
in the design of these vehicles, as well
as differences in how the vehicles will
be utilized. Buyers consider these
utility-based attributes when purchasing
a HD pickup or van. EPA and NHTSA
therefore finalized Phase 1 standards for
HD pickups and vans based on a ‘‘work
factor’’ attribute that combines the
vehicle’s payload and towing
capabilities, with an added adjustment
456 The Light-duty FTP is a vehicle driving cycle
that was originally developed for certifying lightduty vehicles and subsequently applied to HD
chassis testing for criteria pollutants. This contrasts
with the Heavy-duty FTP, which refers to the
transient engine test cycles used for certifying
heavy-duty engines (with separate cycles specified
for diesel and spark-ignition engines).
457 Light duty fuel economy standards are
expressed as miles per gallon (mpg), which is
inverse to the HD fuel consumption standards
which are expressed as gallons per 100 miles.
458 EISA requires CAFE standards for passenger
cars and light trucks to be attribute-based; See 49
U.S.C. 32902(b)(3)(A).
459 The NAS 2010 report likewise recommended
standards recognizing the work function of HD
vehicles. See 76 FR 57161.
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VIII. How will these rules impact nonGHG emissions and their associated
effects?
The heavy-duty vehicle standards are
expected to influence the emissions of
criteria air pollutants and several
hazardous air pollutants (air toxics).
This section describes the projected
impacts of the final rules on non-GHG
emissions and air quality and the health
and environmental effects associated
with these pollutants. NHTSA further
analyzes these projected health and
environmental effects resulting from its
final rules and reasonable alternatives in
Chapter 4 of its FEIS.
A. Health Effects of Non-GHG Pollutants
In this section, we discuss health
effects associated with exposure to some
of the criteria and air toxic pollutants
impacted by the final heavy-duty
vehicle standards.

mstockstill on DSK3G9T082PROD with RULES2

(1) Particulate Matter
(a) Background
Particulate matter is a highly complex
mixture of solid particles and liquid
droplets distributed among numerous
atmospheric gases which interact with
solid and liquid phases. Particles range
in size from those smaller than 1
nanometer (10¥9 meter) to over 100
micrometers (mm, or 10¥6 meter) in
diameter (for reference, a typical strand
of human hair is 70 mm in diameter and
a grain of salt is about 100 mm).
Atmospheric particles can be grouped
into several classes according to their
aerodynamic and physical sizes.
Generally, the three broad classes of
particles include ultrafine particles
(UFPs, generally considered as
particulates with a diameter less than or
equal to 0.1 mm [typically based on
physical size, thermal diffusivity or
electrical mobility])), ‘‘fine’’ particles
(PM2.5; particles with a nominal mean
aerodynamic diameter less than or equal
to 2.5 mm), and ‘‘thoracic’’ particles
(PM10; particles with a nominal mean
aerodynamic diameter less than or equal
to 10 mm).570 Particles that fall within
the size range between PM2.5 and PM10,
are referred to as ‘‘thoracic coarse
particles’’ (PM10–2.5, particles with a
nominal mean aerodynamic diameter
less than or equal to 10 mm and greater
than 2.5 mm). EPA currently has
standards that regulate PM2.5 and
PM10.571
570 U.S. EPA. (2009). Integrated Science
Assessment for Particulate Matter (Final Report).
U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R–08/139F. Figure 3–1.
571 Regulatory definitions of PM size fractions,
and information on reference and equivalent
methods for measuring PM in ambient air, are

VerDate Sep<11>2014

02:45 Oct 25, 2016

Jkt 241001

Particles span many sizes and shapes
and may consist of hundreds of different
chemicals. Particles are emitted directly
from sources and are also formed
through atmospheric chemical
reactions; the former are often referred
to as ‘‘primary’’ particles, and the latter
as ‘‘secondary’’ particles. Particle
concentration and composition varies
by time of year and location, and, in
addition to differences in source
emissions, is affected by several
weather-related factors, such as
temperature, clouds, humidity, and
wind. A further layer of complexity
comes from particles’ ability to shift
between solid/liquid and gaseous
phases, which is influenced by
concentration and meteorology,
especially temperature.
Fine particles are produced primarily
by combustion processes and by
transformations of gaseous emissions
(e.g., sulfur oxides (SOX), oxides of
nitrogen, and volatile organic
compounds (VOC)) in the atmosphere.
The chemical and physical properties of
PM2.5 may vary greatly with time,
region, meteorology, and source
category. Thus, PM2.5 may include a
complex mixture of different
components including sulfates, nitrates,
organic compounds, elemental carbon
and metal compounds. These particles
can remain in the atmosphere for days
to weeks and travel hundreds to
thousands of kilometers.
(b) Health Effects of PM
Scientific studies show exposure to
ambient PM is associated with a broad
range of health effects. These health
effects are discussed in detail in the
Integrated Science Assessment for
Particulate Matter (PM ISA), which was
finalized in December 2009.572 The PM
ISA summarizes health effects evidence
for short- and long-term exposures to
PM2.5, PM10¥2.5, and ultrafine
particles.573 The PM ISA concludes that
human exposures to ambient PM2.5 are
associated with a number of adverse
health effects and characterizes the
weight of evidence for broad health
categories (e.g., cardiovascular effects,
provided in 40 CFR parts 50, 53, and 58. With
regard to national ambient air quality standards
(NAAQS) which provide protection against health
and welfare effects, the 24-hour PM10 standard
provides protection against effects associated with
short-term exposure to thoracic coarse particles
(i.e., PM10–2.5).
572 U.S. EPA. (2009). Integrated Science
Assessment for Particulate Matter (Final Report).
U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R–08/139F.
573 The ISA also evaluated evidence for PM
components but did not reach causal
determinations for components.
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respiratory effects, etc.).574 The
discussion below highlights the PM
ISA’s conclusions pertaining to health
effects associated with both short- and
long-term PM exposures. Further
discussion of health effects associated
with PM can also be found in the
rulemaking documents for the most
recent review of the PM NAAQS
completed in 2012.575 576
EPA has concluded that ‘‘a causal
relationship exists’’ between both longand short-term exposures to PM2.5 and
premature mortality and cardiovascular
effects and that ‘‘a causal relationship is
likely to exist’’ between long- and shortterm PM2.5 exposures and respiratory
effects. Further, there is evidence
‘‘suggestive of a causal relationship’’
between long-term PM2.5 exposures and
other health effects, including
developmental and reproductive effects
(e.g., low birth weight, infant mortality)
and carcinogenic, mutagenic, and
genotoxic effects (e.g., lung cancer
mortality).577
As summarized in the final rule
resulting from the last review (2012) of
the PM NAAQS, and discussed
extensively in the 2009 p.m. ISA, the
available scientific evidence
significantly strengthens the link
between long- and short-term exposure
to PM2.5 and mortality, while providing
indications that the magnitude of the
PM2.5- mortality association with longterm exposures may be larger than
previously estimated.578 579 The
strongest evidence comes from recent
574 The causal framework draws upon the
assessment and integration of evidence from across
epidemiological, controlled human exposure, and
toxicological studies, and the related uncertainties
that ultimately influence our understanding of the
evidence. This framework employs a five-level
hierarchy that classifies the overall weight of
evidence and causality using the following
categorizations: causal relationship, likely to be
causal relationship, suggestive of a causal
relationship, inadequate to infer a causal
relationship, and not likely to be a causal
relationship (U.S. EPA. (2009). Integrated Science
Assessment for Particulate Matter (Final Report).
U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R–08/139F, Table 1–3).
575 78 FR 3103–3104, January 15, 2013.
576 77 FR 38906–38911, June 29, 2012.
577 These causal inferences are based not only on
the more expansive epidemiological evidence
available in this review but also reflect
consideration of important progress that has been
made to advance our understanding of a number of
potential biologic modes of action or pathways for
PM-related cardiovascular and respiratory effects
(U.S. EPA. (2009). Integrated Science Assessment
for Particulate Matter (Final Report). U.S.
Environmental Protection Agency, Washington, DC,
EPA/600/R–08/139F, Chapter 5).
578 78 FR 3103–3104, January 15, 2013.
579 U.S. EPA. (2009). Integrated Science
Assessment for Particulate Matter (Final Report).
U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R–08/139F, Chapter 6
(Section 6.5) and Chapter 7 (Section 7.6).
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studies investigating long-term exposure
to PM2.5 and cardiovascular-related
mortality. The evidence supporting a
causal relationship between long-term
PM2.5 exposure and mortality also
includes consideration of studies that
demonstrated an improvement in
community health following reductions
in ambient fine particles.
Several studies evaluated in the 2009
p.m. ISA have examined the association
between cardiovascular effects and longterm PM2.5 exposures in multi-city
epidemiological studies conducted in
the U.S. and Europe. These studies have
provided new evidence linking longterm exposure to PM2.5 with an array of
cardiovascular effects such as heart
attacks, congestive heart failure, stroke,
and mortality. This evidence is coherent
with studies of effects associated with
short-term exposure to PM2.5 that have
observed associations with a continuum
of effects ranging from subtle changes in
indicators of cardiovascular health to
serious clinical events, such as
increased hospitalizations and
emergency department visits due to
cardiovascular disease and
cardiovascular mortality.580
As detailed in the 2009 p.m. ISA,
extended analyses of seminal
epidemiological studies, as well as more
recent epidemiological studies
conducted in the U.S. and abroad,
provide strong evidence of respiratoryrelated morbidity effects associated with
long-term PM2.5 exposure. The strongest
evidence for respiratory-related effects
is from studies that evaluated
decrements in lung function growth (in
children), increased respiratory
symptoms, and asthma development.
The strongest evidence from short-term
PM2.5 exposure studies has been
observed for increased respiratoryrelated emergency department visits and
hospital admissions for chronic
obstructive pulmonary disease (COPD)
and respiratory infections.581
The body of scientific evidence
detailed in the 2009 PM ISA is still
limited with respect to associations
between long-term PM2.5 exposures and
developmental and reproductive effects
as well as cancer, mutagenic, and
genotoxic effects. The strongest
evidence for an association between
PM2.5 and developmental and
580 U.S. EPA. (2009). Integrated Science
Assessment for Particulate Matter (Final Report).
U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R–08/139F, Chapter 2
(Section 2.3.1 and 2.3.2) and Chapter 6.
581 U.S. EPA. (2009). Integrated Science
Assessment for Particulate Matter (Final Report).
U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R–08/139F, Chapter 2
(Section 2.3.1 and 2.3.2) and Chapter 6.
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reproductive effects comes from
epidemiological studies of low birth
weight and infant mortality, especially
due to respiratory causes during the
post-neonatal period (i.e., 1 month to 12
months of age).582 With regard to cancer
effects, ‘‘[m]ultiple epidemiologic
studies have shown a consistent
positive association between PM2.5 and
lung cancer mortality, but studies have
generally not reported associations
between PM2.5 and lung cancer
incidence.’’ 583
In addition to evaluating the health
effects attributed to short- and long-term
exposure to PM2.5, the 2009 PM ISA also
evaluated whether specific components
or sources of PM2.5 are more strongly
associated with specific health effects.
An evaluation of those studies resulted
in the 2009 PM ISA concluding that
‘‘many [components] of PM can be
linked with differing health effects and
the evidence is not yet sufficient to
allow differentiation of those
[components] or sources that are more
closely related to specific health
outcomes.’’ 584
For PM10–2.5, the 2009 PM ISA
concluded that available evidence was
‘‘suggestive of a causal relationship’’
between short-term exposures to
PM10–2.5 and cardiovascular effects (e.g.,
hospital admissions and Emergency
Department (ED) visits, changes in
cardiovascular function), respiratory
effects (e.g., ED visits and hospital
admissions, increase in markers of
pulmonary inflammation), and
premature mortality. The scientific
evidence was ‘‘inadequate to infer a
causal relationship’’ between long-term
exposure to PM10–2.5 and various health
effects.585 586 587
For UFPs, the 2009 PM ISA
concluded that the evidence was
‘‘suggestive of a causal relationship’’
between short-term exposures and
cardiovascular effects, including
changes in heart rhythm and vasomotor
function (the ability of blood vessels to
582 U.S. EPA. (2009). Integrated Science
Assessment for Particulate Matter (Final Report).
U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R–08/139F, Chapter 2
(Section 2.3.1 and 2.3.2) and Chapter 7.
583 U.S. EPA. (2009). Integrated Science
Assessment for Particulate Matter (Final Report).
U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R–08/139F. pg 2–13.
584 U.S. EPA. (2009). Integrated Science
Assessment for Particulate Matter (Final Report).
U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R–08/139F. pg 2–26.
585 U.S. EPA. (2009). Integrated Science
Assessment for Particulate Matter (Final Report).
U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R–08/139F. Section 2.3.4
and Table 2–6.
586 78 FR 3167–3168, January 15, 2013.
587 77 FR 38947–38951, June 29, 2012.
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expand and contract). It also concluded
that there was evidence ‘‘suggestive of a
causal relationship’’ between short-term
exposure to UFPs and respiratory
effects, including lung function and
pulmonary inflammation, with limited
and inconsistent evidence for increases
in ED visits and hospital admissions.
Scientific evidence was ‘‘inadequate to
infer a causal relationship’’ between
short-term exposure to UFPs and
additional health effects including
premature mortality as well as long-term
exposure to UFPs and all health
outcomes evaluated.588 589
The 2009 PM ISA conducted an
evaluation of specific groups within the
general population potentially at
increased risk for experiencing adverse
health effects related to PM
exposures.590 591 592 593 The evidence
detailed in the 2009 PM ISA expands
our understanding of previously
identified at-risk populations and
lifestages (i.e., children, older adults,
and individuals with pre-existing heart
and lung disease) and supports the
identification of additional at-risk
populations (e.g., persons with lower
socioeconomic status, genetic
differences). Additionally, there is
emerging, though still limited, evidence
for additional potentially at-risk
populations and lifestages, such as those
with diabetes, people who are obese,
pregnant women, and the developing
fetus.594
(2) Ozone
(a) Background
Ground-level ozone pollution is
typically formed through reactions
involving VOC and NOX in the lower
atmosphere in the presence of sunlight.
These pollutants, often referred to as
ozone precursors, are emitted by many
types of pollution sources, such as
highway and nonroad motor vehicles
and engines, power plants, chemical
588 U.S. EPA. (2009). Integrated Science
Assessment for Particulate Matter (Final Report).
U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R–08/139F. Section 2.3.5
and Table 2–6.
589 78 FR 3121, January 15, 2013.
590 U.S. EPA. (2009). Integrated Science
Assessment for Particulate Matter (Final Report).
U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R–08/139F. Chapter 8
and Chapter 2.
591 77 FR 38890, June 29, 2012.
592 78 FR 3104, January 15, 2013.
593 U.S. EPA. (2011). Policy Assessment for the
Review of the PM NAAQS. U.S. Environmental
Protection Agency, Washington, DC, EPA/452/R–
11–003. Section 2.2.1.
594 U.S. EPA. (2009). Integrated Science
Assessment for Particulate Matter (Final Report).
U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R–08/139F. Chapter 8
and Chapter 2 (Section 2.4.1).
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plants, refineries, makers of consumer
and commercial products, industrial
facilities, and smaller area sources.
The science of ozone formation,
transport, and accumulation is complex.
Ground-level ozone is produced and
destroyed in a cyclical set of chemical
reactions, many of which are sensitive
to temperature and sunlight. When
ambient temperatures and sunlight
levels remain high for several days and
the air is relatively stagnant, ozone and
its precursors can build up and result in
more ozone than typically occurs on a
single high-temperature day. Ozone and
its precursors can be transported
hundreds of miles downwind from
precursor emissions, resulting in
elevated ozone levels even in areas with
low local VOC or NOX emissions.
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(b) Health Effects of Ozone
This section provides a summary of
the health effects associated with
exposure to ambient concentrations of
ozone.595 The information in this
section is based on the information and
conclusions in the February 2013
Integrated Science Assessment for
Ozone (Ozone ISA), which formed the
basis for EPA’s revision to the primary
and secondary standards in 2015.596
The Ozone ISA concludes that human
exposures to ambient concentrations of
ozone are associated with a number of
adverse health effects and characterizes
the weight of evidence for these health
effects.597 The discussion below
highlights the Ozone ISA’s conclusions
pertaining to health effects associated
with both short-term and long-term
periods of exposure to ozone.
For short-term exposure to ozone, the
Ozone ISA concludes that respiratory
effects, including lung function
decrements, pulmonary inflammation,
exacerbation of asthma, respiratoryrelated hospital admissions, and
595 Human exposure to ozone varies over time
due to changes in ambient ozone concentration and
because people move between locations which have
notable different ozone concentrations. Also, the
amount of ozone delivered to the lung is not only
influenced by the ambient concentrations but also
by the individuals breathing route and rate.
596 U.S. EPA. Integrated Science Assessment of
Ozone and Related Photochemical Oxidants (Final
Report). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R–10/076F, 2013. The
ISA is available at http://cfpub.epa.gov/ncea/isa/
recordisplay.cfm?deid=247492#Download.
597 The ISA evaluates evidence and draws
conclusions on the causal nature of relationship
between relevant pollutant exposures and health
effects, assigning one of five ‘‘weight of evidence’’
determinations: causal relationship, likely to be a
causal relationship, suggestive of, but not sufficient
to infer, a causal relationship, inadequate to infer
a causal relationship, and not likely to be a causal
relationship. For more information on these levels
of evidence, please refer to Table II in the Preamble
of the ISA.
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mortality, are causally associated with
ozone exposure. It also concludes that
cardiovascular effects, including
decreased cardiac function and
increased vascular disease, and total
mortality are likely to be causally
associated with short-term exposure to
ozone and that evidence is suggestive of
a causal relationship between central
nervous system effects and short-term
exposure to ozone.
For long-term exposure to ozone, the
Ozone ISA concludes that respiratory
effects, including new onset asthma,
pulmonary inflammation and injury, are
likely to be causally related with ozone
exposure. The Ozone ISA characterizes
the evidence as suggestive of a causal
relationship for associations between
long-term ozone exposure and
cardiovascular effects, reproductive and
developmental effects, central nervous
system effects and total mortality. The
evidence is inadequate to infer a causal
relationship between chronic ozone
exposure and increased risk of lung
cancer.
Finally, inter-individual variation in
human responses to ozone exposure can
result in some groups being at increased
risk for detrimental effects in response
to exposure. In addition, some groups
are at increased risk of exposure due to
their activities, such as outdoor workers
or children. The Ozone ISA identified
several groups that are at increased risk
for ozone-related health effects. These
groups are people with asthma, children
and older adults, individuals with
reduced intake of certain nutrients (i.e.,
Vitamins C and E), outdoor workers,
and individuals having certain genetic
variants related to oxidative metabolism
or inflammation. Ozone exposure
during childhood can have lasting
effects through adulthood. Such effects
include altered function of the
respiratory and immune systems.
Children absorb higher doses
(normalized to lung surface area) of
ambient ozone, compared to adults, due
to their increased time spent outdoors,
higher ventilation rates relative to body
size, and a tendency to breathe a greater
fraction of air through the mouth.
Children also have a higher asthma
prevalence compared to adults.
Additional children’s vulnerability and
susceptibility factors are listed in
Section XIV.
(3) Nitrogen Oxides
(a) Background
Oxides of nitrogen (NOX) refers to
nitric oxide and nitrogen dioxide (NO2).
For the NOX NAAQS, NO2 is the
indicator. Most NO2 is formed in the air
through the oxidation of nitric oxide

PO 00000

Frm 00362

A374
Sfmt 4700

Fmt 4701

(NO) emitted when fuel is burned at a
high temperature. NOX is also a major
contributor to secondary PM2.5
formation. The health effects of ambient
PM are discussed in Section VIII.A.1.b
of this Preamble. NOX and VOC are the
two major precursors of ozone. The
health effects of ozone are covered in
Section VIII.A.2.b.
(b) Health Effects of Nitrogen Oxides
The most recent review of the health
effects of oxides of nitrogen completed
by EPA can be found in the 2016
Integrated Science Assessment for
Oxides of Nitrogen—Health Criteria
(Oxides of Nitrogen ISA).598 The
primary source of NO2 is motor vehicle
emissions, and ambient NO2
concentrations tend to be highly
correlated with other traffic-related
pollutants. Thus, a key issue in
characterizing the causality of NO2health effect relationships was
evaluating the extent to which studies
supported an effect of NO2 that is
independent of other traffic-related
pollutants. EPA concluded that the
findings for asthma exacerbation
integrated from epidemiologic and
controlled human exposure studies
provided evidence that is sufficient to
infer a causal relationship between
respiratory effects and short-term NO2
exposure. The strongest evidence
supporting an independent effect of NO2
exposure comes from controlled human
exposure studies demonstrating
increased airway responsiveness in
individuals with asthma following
ambient-relevant NO2 exposures. The
coherence of this evidence with
epidemiologic findings for asthma
hospital admissions and ED visits as
well as lung function decrements and
increased pulmonary inflammation in
children with asthma describe a
plausible pathway by which NO2
exposure can cause an asthma
exacerbation. The 2016 ISA for Oxides
of Nitrogen also concluded that there is
likely to be a causal relationship
between long-term NO2 exposure and
respiratory effects. This conclusion is
based on new epidemiologic evidence
for associations of NO2 with asthma
development in children combined with
biological plausibility from
experimental studies.
In evaluating a broader range of health
effects, the 2016 ISA for Oxides of
Nitrogen concluded evidence is
‘‘suggestive of, but not sufficient to
infer, a causal relationship’’ between
598 U.S. EPA. Integrated Science Assessment for
Oxides of Nitrogen—Health Criteria (2016 Final
Report). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R–15/068, 2016.
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short-term NO2 exposure and
cardiovascular effects and mortality and
between long-term NO2 exposure and
cardiovascular effects and diabetes,
birth outcomes, and cancer. In addition,
the scientific evidence is inadequate
(insufficient consistency of
epidemiologic and toxicological
evidence) to infer a causal relationship
for long-term NO2 exposure with
fertility, reproduction, and pregnancy,
as well as with postnatal development.
A key uncertainty in understanding the
relationship between these nonrespiratory health effects and short- or
long-term exposure to NO2 is
copollutant confounding, particularly
by other roadway pollutants. The
available evidence for non-respiratory
health effects does not adequately
address whether NO2 has an
independent effect or whether it
primarily represents effects related to
other or a mixture of traffic-related
pollutants.
The 2016 ISA for Oxides of Nitrogen
concluded that people with asthma,
children, and older adults are at
increased risk for NO2-related health
effects. In these groups and lifestages,
NO2 is consistently related to larger
effects on outcomes related to asthma
exacerbation, for which there is
confidence in the relationship with NO2
exposure.
(4) Sulfur Oxides
(a) Background
Sulfur dioxide (SO2), a member of the
sulfur oxide (SOX) family of gases, is
formed from burning fuels containing
sulfur (e.g., coal or oil derived),
extracting gasoline from oil, or
extracting metals from ore. SO2 and its
gas phase oxidation products can
dissolve in water droplets and further
oxidize to form sulfuric acid which
reacts with ammonia to form sulfates,
which are important components of
ambient PM. The health effects of
ambient PM are discussed in Section
VIII.A.1.b of this Preamble.
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(b) Health Effects of SO2
Information on the health effects of
SO2 can be found in the 2008 Integrated
Science Assessment for Sulfur Oxides—
Health Criteria (SOX ISA).599 Short-term
peaks (5–10 minutes) of SO2 have long
been known to cause adverse respiratory
health effects, particularly among
individuals with asthma. In addition to
those with asthma (both children and
599 U.S. EPA. (2008). Integrated Science
Assessment (ISA) for Sulfur Oxides—Health
Criteria (Final Report). EPA/600/R–08/047F.
Washington, DC: U.S. Environmental Protection
Agency.
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adults), potentially at-risk lifestages
include all children and the elderly.
During periods of elevated ventilation,
asthmatics may experience symptomatic
bronchoconstriction within minutes of
exposure. Following an extensive
evaluation of health evidence from
epidemiologic and laboratory studies,
EPA concluded that there is a causal
relationship between respiratory health
effects and short-term exposure to SO2.
Separately, based on an evaluation of
the epidemiologic evidence of
associations between short-term
exposure to SO2 and mortality, EPA
concluded that the overall evidence is
suggestive of a causal relationship
between short-term exposure to SO2 and
mortality. Additional information on the
health effects of SO2 is available in
Chapter 6.1.1.4.2 of the RIA.
(5) Carbon Monoxide
(a) Background
Carbon monoxide (CO) is a colorless,
odorless gas emitted from combustion
processes. Nationally, particularly in
urban areas, the majority of CO
emissions to ambient air come from
mobile sources.600
(b) Health Effects of Carbon Monoxide
Information on the health effects of
CO can be found in the January 2010
Integrated Science Assessment for
Carbon Monoxide (CO ISA).601 The CO
ISA presents conclusions regarding the
presence of causal relationships
between CO exposure and categories of
adverse health effects.602 This section
provides a summary of the health effects
associated with exposure to ambient
concentrations of CO, along with the
ISA conclusions.603
Controlled human exposure studies of
subjects with coronary artery disease
600 U.S. EPA, (2010). Integrated Science
Assessment for Carbon Monoxide (Final Report).
U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R–09/019F, 2010.
Available at http://cfpub.epa.gov/ncea/cfm/
recordisplay.cfm?deid=218686. See Section 2.1.
601 U.S. EPA, (2010). Integrated Science
Assessment for Carbon Monoxide (Final Report).
U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R–09/019F, 2010.
Available at http://cfpub.epa.gov/ncea/cfm/
recordisplay.cfm?deid=218686.
602 The ISA evaluates the health evidence
associated with different health effects, assigning
one of five ‘‘weight of evidence’’ determinations:
causal relationship, likely to be a causal
relationship, suggestive of a causal relationship,
inadequate to infer a causal relationship, and not
likely to be a causal relationship. For definitions of
these levels of evidence, please refer to Section 1.6
of the ISA.
603 Personal exposure includes contributions from
many sources, and in many different environments.
Total personal exposure to CO includes both
ambient and nonambient components; and both
components may contribute to adverse health
effects.
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show a decrease in the time to onset of
exercise-induced angina (chest pain)
and electrocardiogram changes
following CO exposure. In addition,
epidemiologic studies observed
associations between short-term CO
exposure and cardiovascular morbidity,
particularly increased emergency room
visits and hospital admissions for
coronary heart disease (including
ischemic heart disease, myocardial
infarction, and angina). Some
epidemiologic evidence is also available
for increased hospital admissions and
emergency room visits for congestive
heart failure and cardiovascular disease
as a whole. The CO ISA concludes that
a causal relationship is likely to exist
between short-term exposures to CO and
cardiovascular morbidity. It also
concludes that available data are
inadequate to conclude that a causal
relationship exists between long-term
exposures to CO and cardiovascular
morbidity.
Animal studies show various
neurological effects with in-utero CO
exposure. Controlled human exposure
studies report central nervous system
and behavioral effects following lowlevel CO exposures, although the
findings have not been consistent across
all studies. The CO ISA concludes the
evidence is suggestive of a causal
relationship with both short- and longterm exposure to CO and central
nervous system effects.
A number of studies cited in the CO
ISA have evaluated the role of CO
exposure in birth outcomes such as
preterm birth or cardiac birth defects.
There is limited epidemiologic evidence
of a CO-induced effect on preterm births
and birth defects, with weak evidence
for a decrease in birth weight. Animal
toxicological studies have found
perinatal CO exposure to affect birth
weight, as well as other developmental
outcomes. The CO ISA concludes the
evidence is suggestive of a causal
relationship between long-term
exposures to CO and developmental
effects and birth outcomes.
Epidemiologic studies provide
evidence of associations between shortterm CO concentrations and respiratory
morbidity such as changes in
pulmonary function, respiratory
symptoms, and hospital admissions. A
limited number of epidemiologic
studies considered copollutants such as
ozone, SO2, and PM in two-pollutant
models and found that CO risk estimates
were generally robust, although this
limited evidence makes it difficult to
disentangle effects attributed to CO
itself from those of the larger complex
air pollution mixture. Controlled human
exposure studies have not extensively
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evaluated the effect of CO on respiratory
morbidity. Animal studies at levels of
50–100 ppm CO show preliminary
evidence of altered pulmonary vascular
remodeling and oxidative injury. The
CO ISA concludes that the evidence is
suggestive of a causal relationship
between short-term CO exposure and
respiratory morbidity, and inadequate to
conclude that a causal relationship
exists between long-term exposure and
respiratory morbidity.
Finally, the CO ISA concludes that
the epidemiologic evidence is
suggestive of a causal relationship
between short-term concentrations of
CO and mortality. Epidemiologic
evidence suggests an association exists
between short-term exposure to CO and
mortality, but limited evidence is
available to evaluate cause-specific
mortality outcomes associated with CO
exposure. In addition, the attenuation of
CO risk estimates which was often
observed in copollutant models
contributes to the uncertainty as to
whether CO is acting alone or as an
indicator for other combustion-related
pollutants. The CO ISA also concludes
that there is not likely to be a causal
relationship between relevant long-term
exposures to CO and mortality.
(6) Diesel Exhaust
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(a) Background
Diesel exhaust consists of a complex
mixture composed of particulate matter,
carbon dioxide, oxygen, nitrogen, water
vapor, carbon monoxide, nitrogen
compounds, sulfur compounds and
numerous low-molecular-weight
hydrocarbons. A number of these
gaseous hydrocarbon components are
individually known to be toxic,
including aldehydes, benzene and 1,3butadiene. The diesel particulate matter
present in diesel exhaust consists
mostly of fine particles (<2.5 mm), of
which a significant fraction is ultrafine
particles (<0.1 mm). These particles have
a large surface area which makes them
an excellent medium for adsorbing
organics, and their small size makes
them highly respirable. Many of the
organic compounds present in the gases
and on the particles, such as polycyclic
organic matter, are individually known
to have mutagenic and carcinogenic
properties.
Diesel exhaust varies significantly in
chemical composition and particle sizes
between different engine types (heavyduty, light-duty), engine operating
conditions (idle, acceleration,
deceleration), and fuel formulations
(high/low sulfur fuel). Also, there are
emissions differences between on-road
and nonroad engines because the
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nonroad engines are generally of older
technology. After being emitted in the
engine exhaust, diesel exhaust
undergoes dilution as well as chemical
and physical changes in the atmosphere.
The lifetime for some of the compounds
present in diesel exhaust ranges from
hours to days.
(b) Health Effects of Diesel Exhaust
In EPA’s 2002 Diesel Health
Assessment Document (Diesel HAD),
exposure to diesel exhaust was
classified as likely to be carcinogenic to
humans by inhalation from
environmental exposures, in accordance
with the revised draft 1996/1999 EPA
cancer guidelines.604 605 A number of
other agencies (National Institute for
Occupational Safety and Health, the
International Agency for Research on
Cancer, the World Health Organization,
California EPA, and the U.S.
Department of Health and Human
Services) had made similar hazard
classifications prior to 2002. EPA also
concluded in the 2002 Diesel HAD that
it was not possible to calculate a cancer
unit risk for diesel exhaust due to
limitations in the exposure data for the
occupational groups or the absence of a
dose-response relationship.
In the absence of a cancer unit risk,
the Diesel HAD sought to provide
additional insight into the significance
of the diesel exhaust cancer hazard by
estimating possible ranges of risk that
might be present in the population. An
exploratory analysis was used to
characterize a range of possible lung
cancer risk. The outcome was that
environmental risks of cancer from longterm diesel exhaust exposures could
plausibly range from as low as 10¥5 to
as high as 10¥3. Because of
uncertainties, the analysis
acknowledged that the risks could be
lower than 10¥5, and a zero risk from
diesel exhaust exposure could not be
ruled out.
Non-cancer health effects of acute and
chronic exposure to diesel exhaust
emissions are also of concern to EPA.
EPA derived a diesel exhaust reference
concentration (RfC) from consideration
of four well-conducted chronic rat
inhalation studies showing adverse
pulmonary effects. The RfC is 5 mg/m3
for diesel exhaust measured as diesel
604 U.S. EPA. (1999). Guidelines for Carcinogen
Risk Assessment. Review Draft. NCEA–F–0644,
July. Washington, DC: U.S. EPA. Retrieved on
March 19, 2009 from http://cfpub.epa.gov/ncea/
cfm/recordisplay.cfm?deid=54932.
605 U.S. EPA (2002). Health Assessment
Document for Diesel Engine Exhaust. EPA/600/8–
90/057F Office of Research and Development,
Washington DC. Retrieved on March 17, 2009 from
http://cfpub.epa.gov/ncea/cfm/
recordisplay.cfm?deid=29060. pp. 1–1 1–2.
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particulate matter. This RfC does not
consider allergenic effects such as those
associated with asthma or immunologic
or the potential for cardiac effects. There
was emerging evidence in 2002,
discussed in the Diesel HAD, that
exposure to diesel exhaust can
exacerbate these effects, but the
exposure-response data were lacking at
that time to derive an RfC based on
these then-emerging considerations. The
EPA Diesel HAD states, ‘‘With [diesel
particulate matter] being a ubiquitous
component of ambient PM, there is an
uncertainty about the adequacy of the
existing [diesel exhaust] noncancer
database to identify all of the pertinent
[diesel exhaust]-caused noncancer
health hazards.’’ The Diesel HAD also
notes ‘‘that acute exposure to [diesel
exhaust] has been associated with
irritation of the eye, nose, and throat,
respiratory symptoms (cough and
phlegm), and neurophysiological
symptoms such as headache,
lightheadedness, nausea, vomiting, and
numbness or tingling of the
extremities.’’ The Diesel HAD noted that
the cancer and noncancer hazard
conclusions applied to the general use
of diesel engines then on the market and
as cleaner engines replace a substantial
number of existing ones, the
applicability of the conclusions would
need to be reevaluated.
It is important to note that the Diesel
HAD also briefly summarizes health
effects associated with ambient PM and
discusses EPA’s then-annual PM2.5
NAAQS of 15 mg/m3. In 2012, EPA
revised the annual PM2.5 NAAQS to 12
mg/m3. There is a large and extensive
body of human data showing a wide
spectrum of adverse health effects
associated with exposure to ambient
PM, of which diesel exhaust is an
important component. The PM2.5
NAAQS is designed to provide
protection from the noncancer health
effects and premature mortality
attributed to exposure to PM2.5. The
contribution of diesel PM to total
ambient PM varies in different regions
of the country and also, within a region,
from one area to another. The
contribution can be high in nearroadway environments, for example, or
in other locations where diesel engine
use is concentrated.
Since 2002, several new studies have
been published which continue to
report increased lung cancer risk with
occupational exposure to diesel exhaust
from older engines. Of particular note
since 2011 are three new epidemiology
studies which have examined lung
cancer in occupational populations, for
example, truck drivers, underground
nonmetal miners and other diesel
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motor-related occupations. These
studies reported increased risk of lung
cancer with exposure to diesel exhaust
with evidence of positive exposureresponse relationships to varying
degrees.606 607 608 These newer studies
(along with others that have appeared in
the scientific literature) add to the
evidence EPA evaluated in the 2002
Diesel HAD and further reinforces the
concern that diesel exhaust exposure
likely poses a lung cancer hazard. The
findings from these newer studies do
not necessarily apply to newer
technology diesel engines since the
newer engines have large reductions in
the emission constituents compared to
older technology diesel engines.
In light of the growing body of
scientific literature evaluating the health
effects of exposure to diesel exhaust, in
June 2012 the World Health
Organization’s International Agency for
Research on Cancer (IARC), a
recognized international authority on
the carcinogenic potential of chemicals
and other agents, evaluated the full
range of cancer-related health effects
data for diesel engine exhaust. IARC
concluded that diesel exhaust should be
regarded as ‘‘carcinogenic to
humans.’’ 609 This designation was an
update from its 1988 evaluation that
considered the evidence to be indicative
of a ‘‘probable human carcinogen.’’
(7) Air Toxics
(a) Background
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Heavy-duty vehicle emissions
contribute to ambient levels of air toxics
that are known or suspected human or
animal carcinogens, or that have
noncancer health effects. The
population experiences an elevated risk
of cancer and other noncancer health
effects from exposure to the class of
pollutants known collectively as ‘‘air
toxics.’’ 610 These compounds include,
606 Garshick, Eric, Francine Laden, Jaime E. Hart,
Mary E. Davis, Ellen A. Eisen, and Thomas J. Smith.
2012. Lung cancer and elemental carbon exposure
in trucking industry workers. Environmental Health
Perspectives 120(9): 1301–1306.
607 Silverman, D. T., Samanic, C. M., Lubin, J. H.,
Blair, A. E., Stewart, P. A., Vermeulen, R., &
Attfield, M. D. (2012). The diesel exhaust in miners
study: A nested case–control study of lung cancer
and diesel exhaust. Journal of the National Cancer
Institute.
608 Olsson, Ann C., et al. ‘‘Exposure to diesel
motor exhaust and lung cancer risk in a pooled
analysis from case-control studies in Europe and
Canada.’’ American journal of respiratory and
critical care medicine 183.7 (2011): 941–948.
609 IARC [International Agency for Research on
Cancer]. (2013). Diesel and gasoline engine exhausts
and some nitroarenes. IARC Monographs Volume
105. [Online at http://monographs.iarc.fr/ENG/
Monographs/vol105/index.php].
610 U.S. EPA. (2015) Summary of Results for the
2011 National-Scale Assessment. http://
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but are not limited to, benzene, 1,3butadiene, formaldehyde, acetaldehyde,
acrolein, polycyclic organic matter, and
naphthalene. These compounds were
identified as national or regional risk
drivers or contributors in the 2011
National-scale Air Toxics Assessment
and have significant inventory
contributions from mobile sources.611
(b) Benzene
EPA’s Integrated Risk Information
System (IRIS) database lists benzene as
a known human carcinogen (causing
leukemia) by all routes of exposure, and
concludes that exposure is associated
with additional health effects, including
genetic changes in both humans and
animals and increased proliferation of
bone marrow cells in mice.612 613 614 EPA
states in its IRIS database that data
indicate a causal relationship between
benzene exposure and acute
lymphocytic leukemia and suggest a
relationship between benzene exposure
and chronic non-lymphocytic leukemia
and chronic lymphocytic leukemia.
EPA’s IRIS documentation for benzene
also lists a range of 2.2 × 10¥6 to 7.8 ×
10¥6 per mg/m3 as the unit risk estimate
(URE) for benzene.615 616 The
International Agency for Research on
Cancer (IARC) has determined that
benzene is a human carcinogen and the
U.S. Department of Health and Human
Services (DHHS) has characterized
benzene as a known human
carcinogen.617 618
www3.epa.gov/sites/production/files/2015-12/
documents/2011-nata-summary-results.pdf.
611 U.S. EPA (2015) 2011 National Air Toxics
Assessment. http://www3.epa.gov/national-airtoxics-assessment/2011-national-air-toxicsassessment.
612 U.S. EPA. (2000). Integrated Risk Information
System File for Benzene. This material is available
electronically at: http://www3.epa.gov/iris/subst/
0276.htm.
613 International Agency for Research on Cancer,
IARC monographs on the evaluation of carcinogenic
risk of chemicals to humans, Volume 29, some
industrial chemicals and dyestuffs, International
Agency for Research on Cancer, World Health
Organization, Lyon, France 1982.
614 Irons, R.D.; Stillman, W.S.; Colagiovanni, D.B.;
Henry, V.A. (1992). Synergistic action of the
benzene metabolite hydroquinone on myelopoietic
stimulating activity of granulocyte/macrophage
colony-stimulating factor in vitro, Proc. Natl. Acad.
Sci. 89:3691–3695.
615 A unit risk estimate is defined as the increase
in the lifetime risk of an individual who is exposed
for a lifetime to 1 mg/m3 benzene in air.
616 U.S. EPA. (2000). Integrated Risk Information
System File for Benzene. This material is available
electronically at: http://www3.epa.gov/iris/subst/
0276.htm.
617 International Agency for Research on Cancer
(IARC). (1987). Monographs on the evaluation of
carcinogenic risk of chemicals to humans, Volume
29, Supplement 7, Some industrial chemicals and
dyestuffs, World Health Organization, Lyon, France.
618 NTP. (2014). 13th Report on Carcinogens.
Research Triangle Park, NC: U.S. Department of
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A number of adverse noncancer
health effects including blood disorders,
such as pre- leukemia and aplastic
anemia, have also been associated with
long-term exposure to benzene.619 620
The most sensitive noncancer effect
observed in humans, based on current
data, is the depression of the absolute
lymphocyte count in blood.621 622 EPA’s
inhalation reference concentration (RfC)
for benzene is 30 mg/m3. The RfC is
based on suppressed absolute
lymphocyte counts seen in humans
under occupational exposure
conditions. In addition, recent work,
including studies sponsored by the
Health Effects Institute, provides
evidence that biochemical responses are
occurring at lower levels of benzene
exposure than previously
known.623 624 625 626 EPA’s IRIS program
has not yet evaluated these new data.
EPA does not currently have an acute
reference concentration for benzene.
The Agency for Toxic Substances and
Disease Registry (ATSDR) Minimal Risk
Level (MRL) for acute exposure to
benzene is 29 mg/m3 for 1–14 days
exposure.627 628
Health and Human Services, Public Health Service,
National Toxicology Program.
619 Aksoy, M. (1989). Hematotoxicity and
carcinogenicity of benzene. Environ. Health
Perspect. 82: 193–197.
620 Goldstein, B.D. (1988). Benzene toxicity.
Occupational medicine. State of the Art Reviews. 3:
541–554.
621 Rothman, N., G.L. Li, M. Dosemeci, W.E.
Bechtold, G.E. Marti, Y.Z. Wang, M. Linet, L.Q. Xi,
W. Lu, M.T. Smith, N. Titenko-Holland, L.P. Zhang,
W. Blot, S.N. Yin, and R.B. Hayes. (1996).
Hematotoxicity among Chinese workers heavily
exposed to benzene. Am. J. Ind. Med. 29: 236–246.
622 U.S. EPA. (2002). Toxicological Review of
Benzene (Noncancer Effects). Environmental
Protection Agency, Integrated Risk Information
System (IRIS), Research and Development, National
Center for Environmental Assessment, Washington
DC. This material is available electronically at
http://www3.epa.gov/iris/subst/0276.htm.
623 Qu, O.; Shore, R.; Li, G.; Jin, X.; Chen, C.L.;
Cohen, B.; Melikian, A.; Eastmond, D.; Rappaport,
S.; Li, H.; Rupa, D.; Suramaya, R.; Songnian, W.;
Huifant, Y.; Meng, M.; Winnik, M.; Kwok, E.; Li, Y.;
Mu, R.; Xu, B.; Zhang, X.; Li, K. (2003). HEI Report
115, Validation & Evaluation of Biomarkers in
Workers Exposed to Benzene in China.
624 Qu, Q., R. Shore, G. Li, X. Jin, L.C. Chen, B.
Cohen, et al. (2002). Hematological changes among
Chinese workers with a broad range of benzene
exposures. Am. J. Industr. Med. 42: 275–285.
625 Lan, Qing, Zhang, L., Li, G., Vermeulen, R., et
al. (2004). Hematotoxically in Workers Exposed to
Low Levels of Benzene. Science 306: 1774–1776.
626 Turtletaub, K.W. and Mani, C. (2003). Benzene
metabolism in rodents at doses relevant to human
exposure from Urban Air. Research Reports Health
Effect Inst. Report No.113.
627 U.S. Agency for Toxic Substances and Disease
Registry (ATSDR). (2007). Toxicological profile for
benzene. Atlanta, GA: U.S. Department of Health
and Human Services, Public Health Service. http://
www.atsdr.cdc.gov/ToxProfiles/tp3.pdf.
628 A minimal risk level (MRL) is defined as an
estimate of the daily human exposure to a
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(c) 1,3-Butadiene
EPA has characterized 1,3-butadiene
as carcinogenic to humans by
inhalation.629 630 The IARC has
determined that 1,3-butadiene is a
human carcinogen and the U.S. DHHS
has characterized 1,3-butadiene as a
known human carcinogen.631 632 633
There are numerous studies consistently
demonstrating that 1,3-butadiene is
metabolized into genotoxic metabolites
by experimental animals and humans.
The specific mechanisms of 1,3butadiene-induced carcinogenesis are
unknown; however, the scientific
evidence strongly suggests that the
carcinogenic effects are mediated by
genotoxic metabolites. Animal data
suggest that females may be more
sensitive than males for cancer effects
associated with 1,3-butadiene exposure;
there are insufficient data in humans
from which to draw conclusions about
sensitive subpopulations. The URE for
1,3-butadiene is 3 × 10¥5 per mg/m3.634
1,3-butadiene also causes a variety of
reproductive and developmental effects
in mice; no human data on these effects
are available. The most sensitive effect
was ovarian atrophy observed in a
lifetime bioassay of female mice.635
hazardous substance that is likely to be without
appreciable risk of adverse noncancer health effects
over a specified duration of exposure.
629 U.S. EPA. (2002). Health Assessment of 1,3Butadiene. Office of Research and Development,
National Center for Environmental Assessment,
Washington Office, Washington, DC. Report No.
EPA600–P–98–001F. This document is available
electronically at http://www3.epa.gov/iris/supdocs/
buta-sup.pdf.
630 U.S. EPA. (2002). ‘‘Full IRIS Summary for 1,3butadiene (CASRN 106–99–0)’’ Environmental
Protection Agency, Integrated Risk Information
System (IRIS), Research and Development, National
Center for Environmental Assessment, Washington,
DC http://www3.epa.gov/iris/subst/0139.htm.
631 International Agency for Research on Cancer
(IARC). (1999). Monographs on the evaluation of
carcinogenic risk of chemicals to humans, Volume
71, Re-evaluation of some organic chemicals,
hydrazine and hydrogen peroxide and Volume 97
(in preparation), World Health Organization, Lyon,
France.
632 International Agency for Research on Cancer
(IARC). (2008). Monographs on the evaluation of
carcinogenic risk of chemicals to humans, 1,3Butadiene, Ethylene Oxide and Vinyl Halides
(Vinyl Fluoride, Vinyl Chloride and Vinyl Bromide)
Volume 97, World Health Organization, Lyon,
France.
633 NTP. (2014). 13th Report on Carcinogens.
Research Triangle Park, NC: U.S. Department of
Health and Human Services, Public Health Service,
National Toxicology Program.
634 U.S. EPA. (2002). ‘‘Full IRIS Summary for 1,3butadiene (CASRN 106–99–0)’’ Environmental
Protection Agency, Integrated Risk Information
System (IRIS), Research and Development, National
Center for Environmental Assessment, Washington,
DC http://www3.epa.gov/iris/subst/0139.htm.
635 Bevan, C.; Stadler, J.C.; Elliot, G.S.; et al.
(1996). Subchronic toxicity of 4-vinylcyclohexene
in rats and mice by inhalation. Fundam. Appl.
Toxicol. 32:1–10.
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Based on this critical effect and the
benchmark concentration methodology,
an RfC for chronic health effects was
calculated at 0.9 ppb (approximately 2
mg/m3).
(d) Formaldehyde
In 1991, EPA concluded that
formaldehyde is a carcinogen based on
nasal tumors in animal bioassays.636 An
Inhalation URE for cancer and a
Reference Dose for oral noncancer
effects were developed by the agency
and posted on the IRIS database. Since
that time, the National Toxicology
Program (NTP) and International
Agency for Research on Cancer (IARC)
have concluded that formaldehyde is a
known human carcinogen.637 638
The conclusions by IARC and NTP
reflect the results of epidemiologic
research published since 1991 in
combination with previous animal,
human and mechanistic evidence.
Research conducted by the National
Cancer Institute reported an increased
risk of nasopharyngeal cancer and
specific lymph hematopoietic
malignancies among workers exposed to
formaldehyde.639 640 641 A National
Institute of Occupational Safety and
Health study of garment workers also
reported increased risk of death due to
leukemia among workers exposed to
formaldehyde.642 Extended follow-up of
a cohort of British chemical workers did
not report evidence of an increase in
nasopharyngeal or lymph hematopoietic
cancers, but a continuing statistically
significant excess in lung cancers was
reported.643 Finally, a study of

embalmers reported formaldehyde
exposures to be associated with an
increased risk of myeloid leukemia but
not brain cancer.644
Health effects of formaldehyde in
addition to cancer were reviewed by the
Agency for Toxics Substances and
Disease Registry in 1999 645,
supplemented in 2010,646 and by the
World Health Organization.647 These
organizations reviewed the scientific
literature concerning health effects
linked to formaldehyde exposure to
evaluate hazards and dose response
relationships and defined exposure
concentrations for minimal risk levels
(MRLs). The health endpoints reviewed
included sensory irritation of eyes and
respiratory tract, reduced pulmonary
function, nasal histopathology, and
immune system effects. In addition,
research on reproductive and
developmental effects and neurological
effects were discussed along with
several studies that suggest that
formaldehyde may increase the risk of
asthma—particularly in the young.
EPA released a draft Toxicological
Review of Formaldehyde—Inhalation
Assessment through the IRIS program
for peer review by the National Research
Council (NRC) and public comment in
June 2010.648 The draft assessment
reviewed more recent research from
animal and human studies on cancer
and other health effects. The NRC
released their review report in April
2011.649 EPA is currently developing a
revised draft assessment in response to
this review.

636 EPA. Integrated Risk Information System.
Formaldehyde (CASRN 50–00–0) http://
www3.epa.gov/iris/subst/0419/htm.
637 NTP. (2014). 13th Report on Carcinogens.
Research Triangle Park, NC: U.S. Department of
Health and Human Services, Public Health Service,
National Toxicology Program.
638 IARC Monographs on the Evaluation of
Carcinogenic Risks to Humans Volume 100F (2012):
Formaldehyde.
639 Hauptmann, M.; Lubin, J. H.; Stewart, P. A.;
Hayes, R. B.; Blair, A. 2003. Mortality from
lymphohematopoetic malignancies among workers
in formaldehyde industries. Journal of the National
Cancer Institute 95: 1615–1623.
640 Hauptmann, M.; Lubin, J. H.; Stewart, P. A.;
Hayes, R. B.; Blair, A. 2004. Mortality from solid
cancers among workers in formaldehyde industries.
American Journal of Epidemiology 159: 1117–1130.
641 Beane Freeman, L. E.; Blair, A.; Lubin, J. H.;
Stewart, P. A.; Hayes, R. B.; Hoover, R. N.;
Hauptmann, M. 2009. Mortality from lymph
hematopoietic malignancies among workers in
formaldehyde industries: The National Cancer
Institute cohort. J. National Cancer Inst. 101: 751–
761.
642 Pinkerton, L. E. 2004. Mortality among a
cohort of garment workers exposed to
formaldehyde: an update. Occup. Environ. Med. 61:
193–200.
643 Coggon, D, EC Harris, J Poole, KT Palmer.
2003. Extended follow-up of a cohort of British

chemical workers exposed to formaldehyde. J
National Cancer Inst. 95:1608–1615.
644 Hauptmann, M,; Stewart P. A.; Lubin J. H.;
Beane Freeman, L. E.; Hornung, R. W.; Herrick, R.
F.; Hoover, R. N.; Fraumeni, J. F.; Hayes, R. B. 2009.
Mortality from lymph hematopoietic malignancies
and brain cancer among embalmers exposed to
formaldehyde. Journal of the National Cancer
Institute 101:1696–1708.
645 ATSDR. 1999. Toxicological Profile for
Formaldehyde, U.S. Department of Health and
Human Services (HHS), July 1999.
646 ATSDR. 2010. Addendum to the Toxicological
Profile for Formaldehyde. U.S. Department of
Health and Human Services (HHS), October 2010.
647 IPCS. 2002. Concise International Chemical
Assessment Document 40. Formaldehyde. World
Health Organization.
648 EPA (U.S. Environmental Protection Agency).
2010. Toxicological Review of Formaldehyde (CAS
No. 50–00–0)—Inhalation Assessment: In Support
of Summary Information on the Integrated Risk
Information System (IRIS). External Review Draft.
EPA/635/R–10/002A. U.S. Environmental
Protection Agency, Washington DC [online].
Available: http://cfpub.epa.gov/ncea/irs_drats/
recordisplay.cfm?deid=223614.
649 NRC (National Research Council). 2011.
Review of the Environmental Protection Agency’s
Draft IRIS Assessment of Formaldehyde.
Washington DC: National Academies Press. http://
books.nap.edu/openbook.php?record_id=13142.
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(e) Acetaldehyde
Acetaldehyde is classified in EPA’s
IRIS database as a probable human
carcinogen, based on nasal tumors in
rats, and is considered toxic by the
inhalation, oral, and intravenous
routes.650 The URE in IRIS for
acetaldehyde is 2.2 × 10¥6 per mg/m3.651
Acetaldehyde is reasonably anticipated
to be a human carcinogen by the U.S.
DHHS in the 13th Report on
Carcinogens and is classified as possibly
carcinogenic to humans (Group 2B) by
the IARC.652 653 Acetaldehyde is
currently listed on the IRIS Program
Multi-Year Agenda for reassessment
within the next few years.
The primary noncancer effects of
exposure to acetaldehyde vapors
include irritation of the eyes, skin, and
respiratory tract.654 In short-term (4
week) rat studies, degeneration of
olfactory epithelium was observed at
various concentration levels of
acetaldehyde exposure.655 656 Data from
these studies were used by EPA to
develop an inhalation reference
concentration of 9 mg/m3. Some
asthmatics have been shown to be a
sensitive subpopulation to decrements
in functional expiratory volume (FEV1
test) and bronchoconstriction upon
acetaldehyde inhalation.657
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(f) Acrolein
EPA most recently evaluated the
toxicological and health effects
650 U.S. EPA (1991). Integrated Risk Information
System File of Acetaldehyde. Research and
Development, National Center for Environmental
Assessment, Washington, DC. This material is
available electronically at http://www3.epa.gov/iris/
subst/0290.htm.
651 U.S. EPA (1991). Integrated Risk Information
System File of Acetaldehyde. This material is
available electronically at http://www3.epa.gov/iris/
subst/0290.htm.
652 NTP. (2014). 13th Report on Carcinogens.
Research Triangle Park, NC: U.S. Department of
Health and Human Services, Public Health Service,
National Toxicology Program.
653 International Agency for Research on Cancer
(IARC). (1999). Re-evaluation of some organic
chemicals, hydrazine, and hydrogen peroxide. IARC
Monographs on the Evaluation of Carcinogenic Risk
of Chemical to Humans, Vol 71. Lyon, France.
654 U.S. EPA (1991). Integrated Risk Information
System File of Acetaldehyde. This material is
available electronically at http://www3.epa.gov/iris/
subst/0290.htm.
655 U.S. EPA. (2003). Integrated Risk Information
System File of Acrolein. Research and
Development, National Center for Environmental
Assessment, Washington, DC. This material is
available electronically at http://www3.epa.gov/iris/
subst/0364.htm.
656 Appleman, L.M., R.A. Woutersen, and V.J.
Feron. (1982). Inhalation toxicity of acetaldehyde in
rats. I. Acute and subacute studies. Toxicology. 23:
293–297.
657 Myou, S.; Fujimura, M.; Nishi K.; Ohka, T.;
and Matsuda, T. (1993) Aerosolized acetaldehyde
induces histamine-mediated bronchoconstriction in
asthmatics. Am. Rev. Respir. Dis. 148(4 Pt 1): 940–
943.
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literature related to acrolein in 2003 and
concluded that the human carcinogenic
potential of acrolein could not be
determined because the available data
were inadequate. No information was
available on the carcinogenic effects of
acrolein in humans and the animal data
provided inadequate evidence of
carcinogenicity.658 The IARC
determined in 1995 that acrolein was
not classifiable as to its carcinogenicity
in humans.659
Lesions to the lungs and upper
respiratory tract of rats, rabbits, and
hamsters have been observed after
subchronic exposure to acrolein.660 The
agency has developed an RfC for
acrolein of 0.02 mg/m3 and an RfD of 0.5
mg/kg-day.661
Acrolein is extremely acrid and
irritating to humans when inhaled, with
acute exposure resulting in upper
respiratory tract irritation, mucus
hypersecretion and congestion. The
intense irritancy of this carbonyl has
been demonstrated during controlled
tests in human subjects, who suffer
intolerable eye and nasal mucosal
sensory reactions within minutes of
exposure.662 These data and additional
studies regarding acute effects of human
exposure to acrolein are summarized in
EPA’s 2003 Toxicological Review of
Acrolein.663 Studies in humans indicate
that levels as low as 0.09 ppm (0.21 mg/
m3) for five minutes may elicit
subjective complaints of eye irritation
658 U.S. EPA. (2003). Integrated Risk Information
System File of Acrolein. Research and
Development, National Center for Environmental
Assessment, Washington, DC. This material is
available at http://www3.epa.gov/iris/subst/
0364.htm.
659 International Agency for Research on Cancer
(IARC). (1995). Monographs on the evaluation of
carcinogenic risk of chemicals to humans, Volume
63. Dry cleaning, some chlorinated solvents and
other industrial chemicals, World Health
Organization, Lyon, France.
660 U.S. EPA. (2003). Integrated Risk Information
System File of Acrolein. Office of Research and
Development, National Center for Environmental
Assessment, Washington, DC. This material is
available at http://www3.epa.gov/iris/subst/
0364.htm.
661 U.S. EPA. (2003). Integrated Risk Information
System File of Acrolein. Office of Research and
Development, National Center for Environmental
Assessment, Washington, DC. This material is
available at http://www3.epa.gov/iris/subst/
0364.htm.
662 U.S. EPA. (2003) Toxicological review of
acrolein in support of summary information on
Integrated Risk Information System (IRIS) National
Center for Environmental Assessment, Washington,
DC. EPA/635/R–03/003. p. 10. Available online at:
http://www3.epa.gov/ncea/iris/toxreviews/
0364tr.pdf.
663 U.S. EPA. (2003) Toxicological review of
acrolein in support of summary information on
Integrated Risk Information System (IRIS) National
Center for Environmental Assessment, Washington,
DC. EPA/635/R–03/003. Available online at: http://
www3.epa.gov/ncea/iris/toxreviews/0364tr.pdf.
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with increasing concentrations leading
to more extensive eye, nose and
respiratory symptoms. Acute exposures
in animal studies report bronchial
hyper-responsiveness. Based on animal
data (more pronounced respiratory
irritancy in mice with allergic airway
disease in comparison to non-diseased
mice) 664 and demonstration of similar
effects in humans (e.g., reduction in
respiratory rate), individuals with
compromised respiratory function (e.g.,
emphysema, asthma) are expected to be
at increased risk of developing adverse
responses to strong respiratory irritants
such as acrolein. EPA does not currently
have an acute reference concentration
for acrolein. The available health effect
reference values for acrolein have been
summarized by EPA and include an
ATSDR MRL for acute exposure to
acrolein of 7 mg/m3 for 1–14 days
exposure; and Reference Exposure Level
(REL) values from the California Office
of Environmental Health Hazard
Assessment (OEHHA) for one-hour and
8-hour exposures of 2.5 mg/m3 and 0.7
mg/m3, respectively.665
(g) Polycyclic Organic Matter
The term polycyclic organic matter
(POM) defines a broad class of
compounds that includes the polycyclic
aromatic hydrocarbon compounds
(PAHs). One of these compounds,
naphthalene, is discussed separately
below. POM compounds are formed
primarily from combustion and are
present in the atmosphere in gas and
particulate form. Cancer is the major
concern from exposure to POM.
Epidemiologic studies have reported an
increase in lung cancer in humans
exposed to diesel exhaust, coke oven
emissions, roofing tar emissions, and
cigarette smoke; all of these mixtures
contain POM compounds.666 667 Animal
studies have reported respiratory tract
tumors from inhalation exposure to
664 Morris JB, Symanowicz PT, Olsen JE, et al.
(2003). Immediate sensory nerve-mediated
respiratory responses to irritants in healthy and
allergic airway-diseased mice. J Appl Physiol
94(4):1563–1571.
665 U.S. EPA. (2009). Graphical Arrays of
Chemical-Specific Health Effect Reference Values
for Inhalation Exposures (Final Report). U.S.
Environmental Protection Agency, Washington, DC,
EPA/600/R–09/061, 2009. http://cfpub.epa.gov/
ncea/cfm/recordisplay.cfm?deid=211003.
666 Agency for Toxic Substances and Disease
Registry (ATSDR). (1995). Toxicological profile for
Polycyclic Aromatic Hydrocarbons (PAHs). Atlanta,
GA: U.S. Department of Health and Human
Services, Public Health Service. Available
electronically at http://www.atsdr.cdc.gov/
ToxProfiles/TP.asp?id=122&tid=25.
667 U.S. EPA (2002). Health Assessment
Document for Diesel Engine Exhaust. EPA/600/8–
90/057F Office of Research and Development,
Washington DC. http://cfpub.epa.gov/ncea/cfm/
recordisplay.cfm?deid=29060.
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benzo[a]pyrene and alimentary tract and
liver tumors from oral exposure to
benzo[a]pyrene.668 In 1997 EPA
classified seven PAHs (benzo[a]pyrene,
benz[a]anthracene, chrysene,
benzo[b]fluoranthene,
benzo[k]fluoranthene,
dibenz[a,h]anthracene, and
indeno[1,2,3-cd]pyrene) as Group B2,
probable human carcinogens.669 Since
that time, studies have found that
maternal exposures to PAHs in a
population of pregnant women were
associated with several adverse birth
outcomes, including low birth weight
and reduced length at birth, as well as
impaired cognitive development in
preschool children (3 years of age).670 671
These and similar studies are being
evaluated as a part of the ongoing IRIS
reassessment of health effects associated
with exposure to benzo[a]pyrene.
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(h) Naphthalene
Naphthalene is found in small
quantities in gasoline and diesel fuels.
Naphthalene emissions have been
measured in larger quantities in both
gasoline and diesel exhaust compared
with evaporative emissions from mobile
sources, indicating it is primarily a
product of combustion. Acute (shortterm) exposure of humans to
naphthalene by inhalation, ingestion, or
dermal contact is associated with
hemolytic anemia and damage to the
liver and the nervous system.672
Chronic (long term) exposure of workers
and rodents to naphthalene has been
reported to cause cataracts and retinal
damage.673 EPA released an external
668 International Agency for Research on Cancer
(IARC). (2012). Monographs on the Evaluation of
the Carcinogenic Risk of Chemicals for Humans,
Chemical Agents and Related Occupations. Vol.
100F. Lyon, France.
669 U.S. EPA (1997). Integrated Risk Information
System File of indeno (1,2,3-cd) pyrene. Research
and Development, National Center for
Environmental Assessment, Washington, DC. This
material is available electronically at http://
www3.epa.gov/ncea/iris/subst/0457.htm.
670 Perera, F.P.; Rauh, V.; Tsai, W–Y.; et al. (2002).
Effect of transplacental exposure to environmental
pollutants on birth outcomes in a multiethnic
population. Environ Health Perspect. 111: 201–205.
671 Perera, F.P.; Rauh, V.; Whyatt, R.M.; Tsai,
W.Y.; Tang, D.; Diaz, D.; Hoepner, L.; Barr, D.; Tu,
Y.H.; Camann, D.; Kinney, P. (2006). Effect of
prenatal exposure to airborne polycyclic aromatic
hydrocarbons on neurodevelopment in the first 3
years of life among inner-city children. Environ
Health Perspect 114: 1287–1292.
672 U. S. EPA. 1998. Toxicological Review of
Naphthalene (Reassessment of the Inhalation
Cancer Risk), Environmental Protection Agency,
Integrated Risk Information System, Research and
Development, National Center for Environmental
Assessment, Washington, DC. This material is
available electronically at http://www3.epa.gov/iris/
subst/0436.htm.
673 U. S. EPA. 1998. Toxicological Review of
Naphthalene (Reassessment of the Inhalation
Cancer Risk), Environmental Protection Agency,
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review draft of a reassessment of the
inhalation carcinogenicity of
naphthalene based on a number of
recent animal carcinogenicity
studies.674 The draft reassessment
completed external peer review.675
Based on external peer review
comments received, a revised draft
assessment that considers all routes of
exposure, as well as cancer and
noncancer effects, is under
development. The external review draft
does not represent official agency
opinion and was released solely for the
purposes of external peer review and
public comment. The National
Toxicology Program listed naphthalene
as ‘‘reasonably anticipated to be a
human carcinogen’’ in 2004 on the basis
of bioassays reporting clear evidence of
carcinogenicity in rats and some
evidence of carcinogenicity in mice.676
California EPA has released a new risk
assessment for naphthalene, and the
IARC has reevaluated naphthalene and
re-classified it as Group 2B: possibly
carcinogenic to humans.677
Naphthalene also causes a number of
chronic non-cancer effects in animals,
including abnormal cell changes and
growth in respiratory and nasal
tissues.678 The current EPA IRIS
assessment includes noncancer data on
hyperplasia and metaplasia in nasal
tissue that form the basis of the
inhalation RfC of 3 mg/m3.679 The
Integrated Risk Information System, Research and
Development, National Center for Environmental
Assessment, Washington, DC. This material is
available electronically at http://www3.epa.gov/iris/
subst/0436.htm.
674 U. S. EPA. (1998). Toxicological Review of
Naphthalene (Reassessment of the Inhalation
Cancer Risk), Environmental Protection Agency,
Integrated Risk Information System, Research and
Development, National Center for Environmental
Assessment, Washington, DC. This material is
available electronically at http://www3.epa.gov/iris/
subst/0436.htm.
675 Oak Ridge Institute for Science and Education.
(2004). External Peer Review for the IRIS
Reassessment of the Inhalation Carcinogenicity of
Naphthalene. August 2004. http://cfpub.epa.gov/
ncea/cfm/recordisplay.cfm?deid=84403.
676 NTP. (2014). 13th Report on Carcinogens. U.S.
Department of Health and Human Services, Public
Health Service, National Toxicology Program.
677 International Agency for Research on Cancer
(IARC). (2002). Monographs on the Evaluation of
the Carcinogenic Risk of Chemicals for Humans.
Vol. 82. Lyon, France.
678 U. S. EPA. (1998). Toxicological Review of
Naphthalene, Environmental Protection Agency,
Integrated Risk Information System, Research and
Development, National Center for Environmental
Assessment, Washington, DC. This material is
available electronically at http://www3.epa.gov/iris/
subst/0436.htm.
679 U.S. EPA. (1998). Toxicological Review of
Naphthalene. Environmental Protection Agency,
Integrated Risk Information System (IRIS), Research
and Development, National Center for
Environmental Assessment, Washington, DC http://
www3.epa.gov/iris/subst/0436.htm.
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ATSDR MRL for acute exposure to
naphthalene is 0.6 mg/kg/day.
(i) Other Air Toxics
In addition to the compounds
described above, other compounds in
gaseous hydrocarbon and PM emissions
from motor vehicles will be affected by
this action. Mobile source air toxic
compounds that will potentially be
impacted include ethylbenzene,
propionaldehyde, toluene, and xylene.
Information regarding the health effects
of these compounds can be found in
EPA’s IRIS database.680
(8) Exposure and Health Effects
Associated With Traffic
Locations in close proximity to major
roadways generally have elevated
concentrations of many air pollutants
emitted from motor vehicles. Hundreds
of such studies have been published in
peer-reviewed journals, concluding that
concentrations of CO, NO, NO2,
benzene, aldehydes, particulate matter,
black carbon, and many other
compounds are elevated in ambient air
within approximately 300–600 meters
(about 1,000–2,000 feet) of major
roadways. Highest concentrations of
most pollutants emitted directly by
motor vehicles are found at locations
within 50 meters (about 165 feet) of the
edge of a roadway’s traffic lanes.
A large-scale review of air quality
measurements in the vicinity of major
roadways between 1978 and 2008
concluded that the pollutants with the
steepest concentration gradients in
vicinities of roadways were CO,
ultrafine particles, metals, elemental
carbon (EC), NO, NOX, and several
VOCs.681 These pollutants showed a
large reduction in concentrations within
100 meters downwind of the roadway.
Pollutants that showed more gradual
reductions with distance from roadways
included benzene, NO2, PM2.5, and
PM10. In the review article, results
varied based on the method of statistical
analysis used to determine the trend.
For pollutants with relatively high
background concentrations relative to
near-road concentrations, detecting
concentration gradients can be difficult.
For example, many aldehydes have high
background concentrations as a result of
photochemical breakdown of precursors
from many different organic
compounds. This can make detection of
gradients around roadways and other
primary emission sources difficult.
680 U.S. EPA Integrated Risk Information System
(IRIS) database is available at: www3.epa.gov/iris.
681 Karner, A.A.; Eisinger, D.S.; Niemeier, D.A.
(2010). Near-roadway air quality: synthesizing the
findings from real-world data. Environ Sci Technol
44: 5334–5344.
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However, several studies have measured
aldehydes in multiple weather
conditions and found higher
concentrations of many carbonyls
downwind of roadways.682 683 These
findings suggest a substantial roadway
source of these carbonyls.
In the past 15 years, many studies
have been published with results
reporting that populations who live,
work, or go to school near high-traffic
roadways experience higher rates of
numerous adverse health effects,
compared to populations far away from
major roads.684 In addition, numerous
studies have found adverse health
effects associated with spending time in
traffic, such as commuting or walking
along high-traffic roadways.685 686 687 688
The health outcomes with the strongest
evidence linking them with trafficassociated air pollutants are respiratory
effects, particularly in asthmatic
children, and cardiovascular effects.
Numerous reviews of this body of
health literature have been published as
well. In 2010, an expert panel of the
Health Effects Institute (HEI) published
a review of hundreds of exposure,
epidemiology, and toxicology
studies.689 The panel rated how the
evidence for each type of health
outcome supported a conclusion of a
causal association with traffic682 Liu, W.; Zhang, J.; Kwon, J.L.; et al. (2006).
Concentrations and source characteristics of
airborne carbonyl comlbs measured outside urban
residences. J Air Waste Manage Assoc 56: 1196–
1204.
683 Cahill, T.M.; Charles, M.J.; Seaman, V.Y.
(2010). Development and application of a sensitive
method to determine concentrations of acrolein and
other carbonyls in ambient air. Health Effects
Institute Research Report 149.Available at http://
dx.doi.org.
684 In the widely-used PubMed database of health
publications, between January 1, 1990 and August
18, 2011, 605 publications contained the keywords
‘‘traffic, pollution, epidemiology,’’ with
approximately half the studies published after 2007.
685 Laden, F.; Hart, J.E.; Smith, T.J.; Davis, M.E.;
Garshick, E. (2007) Cause-specific mortality in the
unionized U.S. trucking industry. Environmental
Health Perspect 115:1192–1196.
686 Peters, A.; von Klot, S.; Heier, M.;
Trentinaglia, I.; Hörmann, A.; Wichmann, H.E.;
Löwel, H. (2004) Exposure to traffic and the onset
of myocardial infarction. New England J Med 351:
1721–1730.
687 Zanobetti, A.; Stone, P.H.; Spelzer, F.E.;
Schwartz, J.D.; Coull, B.A.; Suh, H.H.; Nearling,
B.D.; Mittleman, M.A.; Verrier, R.L.; Gold, D.R.
(2009) T-wave alternans, air pollution and traffic in
high-risk subjects. Am J Cardiol 104: 665–670.
688 Dubowsky Adar, S.; Adamkiewicz, G.; Gold,
D.R.; Schwartz, J.; Coull, B.A.; Suh, H. (2007)
Ambient and microenvironmental particles and
exhaled nitric oxide before and after a group bus
trip. Environ Health Perspect 115: 507–512.
689 Health Effects Institute Panel on the Health
Effects of Traffic-Related Air Pollution. (2010).
Traffic-related air pollution: a critical review of the
literature on emissions, exposure, and health
effects. HEI Special Report 17. Available at http://
www.healtheffects.org.
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associated air pollution as either
‘‘sufficient,’’ ‘‘suggestive but not
sufficient,’’ or ‘‘inadequate and
insufficient.’’ The panel categorized
evidence of a causal association for
exacerbation of childhood asthma as
‘‘sufficient.’’ The panel categorized
evidence of a causal association for new
onset asthma as between ‘‘sufficient’’
and ‘‘suggestive but not sufficient.’’
‘‘Suggestive of a causal association’’ was
how the panel categorized evidence
linking traffic-associated air pollutants
with exacerbation of adult respiratory
symptoms and lung function decrement.
It categorized as ‘‘inadequate and
insufficient’’ evidence of a causal
relationship between traffic-related air
pollution and health care utilization for
respiratory problems, new onset adult
asthma, chronic obstructive pulmonary
disease (COPD), nonasthmatic
respiratory allergy, and cancer in adults
and children. Other literature reviews
have been published with conclusions
generally similar to the HEI
panel’s.690 691 692 693 However, in 2014,
researchers from the U.S. Centers for
Disease Control and Prevention (CDC)
published a systematic review and
meta-analysis of studies evaluating the
risk of childhood leukemia associated
with traffic exposure and reported
positive associations between
‘‘postnatal’’ proximity to traffic and
leukemia risks, but no such association
for ‘‘prenatal’’ exposures.694
Health outcomes with few
publications suggest the possibility of
other effects still lacking sufficient
evidence to draw definitive conclusions.
Among these outcomes with a small
number of positive studies are
neurological impacts (e.g., autism and
reduced cognitive function) and
reproductive outcomes (e.g., preterm
birth, low birth weight).695 696 697 698
690 Boothe, V.L.; Shendell, D.G. (2008). Potential
health effects associated with residential proximity
to freeways and primary roads: review of scientific
literature, 1999–2006. J Environ Health 70: 33–41.
691 Salam, M.T.; Islam, T.; Gilliland, F.D. (2008).
Recent evidence for adverse effects of residential
proximity to traffic sources on asthma. Curr Opin
Pulm Med 14: 3–8.
692 Sun, X.; Zhang, S.; Ma, X. (2014) No
association between traffic density and risk of
childhood leukemia: a meta-analysis. Asia Pac J
Cancer Prev 15: 5229–5232.
693 Raaschou-Nielsen, O.; Reynolds, P. (2006). Air
pollution and childhood cancer: a review of the
epidemiological literature. Int J Cancer 118: 2920–
9.
694 Boothe, VL.; Boehmer, T.K.; Wendel, A.M.;
Yip, F.Y. (2014) Residential traffic exposure and
childhood leukemia: a systematic review and metaanalysis. Am J Prev Med 46: 413–422.
695 Volk, H.E.; Hertz-Picciotto, I.; Delwiche, L.; et
al. (2011). Residential proximity to freeways and
autism in the CHARGE study. Environ Health
Perspect 119: 873–877.
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In addition to health outcomes,
particularly cardiopulmonary effects,
conclusions of numerous studies
suggest mechanisms by which trafficrelated air pollution affects health.
Numerous studies indicate that nearroadway exposures may increase
systemic inflammation, affecting organ
systems, including blood vessels and
lungs.699 700 701 702 Long-term exposures
in near-road environments have been
associated with inflammation-associated
conditions, such as atherosclerosis and
asthma.703 704 705
Several studies suggest that some
factors may increase susceptibility to
the effects of traffic-associated air
pollution. Several studies have found
stronger respiratory associations in
children experiencing chronic social
stress, such as in violent neighborhoods
or in homes with high family
stress.706 707 708
696 Franco-Suglia, S.; Gryparis, A.; Wright, R.O.;
et al. (2007). Association of black carbon with
cognition among children in a prospective birth
cohort study. Am J Epidemiol. doi: 10.1093/aje/
kwm308. [Online at http://dx.doi.org].
697 Power, M.C.; Weisskopf, M.G.; Alexeef, SE.; et
al. (2011). Traffic-related air pollution and cognitive
function in a cohort of older men. Environ Health
Perspect 2011: 682–687.
698 Wu, J.; Wilhelm, M.; Chung, J.; et al. (2011).
Comparing exposure assessment methods for trafficrelated air pollution in and adverse pregnancy
outcome study. Environ Res 111: 685–6692.
699 Riediker, M. (2007). Cardiovascular effects of
fine particulate matter components in highway
patrol officers. Inhal Toxicol 19: 99–105. doi:
10.1080/08958370701495238 Available at http://
dx.doi.org.
700 Alexeef, SE.; Coull, B.A.; Gryparis, A.; et al.
(2011). Medium-term exposure to traffic-related air
pollution and markers of inflammation and
endothelial function. Environ Health Perspect 119:
481–486. doi:10.1289/ehp.1002560 Available at
http://dx.doi.org.
701 Eckel. S.P.; Berhane, K.; Salam, M.T.; et al.
(2011). Traffic-related pollution exposure and
exhaled nitric oxide in the Children’s Health Study.
Environ Health Perspect (IN PRESS). doi:10.1289/
ehp.1103516. Available at http://dx.doi.org.
702 Zhang, J.; McCreanor, J.E.; Cullinan, P.; et al.
(2009). Health effects of real-world exposure diesel
exhaust in persons with asthma. Res Rep Health
Effects Inst 138. [Online at http://
www.healtheffects.org].
703 Adar, S.D.; Klein, R.; Klein, E.K.; et al. (2010).
Air pollution and the microvasculatory: a crosssectional assessment of in vivo retinal images in the
population-based Multi-Ethnic Study of
Atherosclerosis. PLoS Med 7(11): E1000372.
doi:10.1371/journal.pmed.1000372. Available at
http://dx.doi.org.
704 Kan, H.; Heiss, G.; Rose, K.M.; et al. (2008).
Prospective analysis of traffic exposure as a risk
factor for incident coronary heart disease: the
Atherosclerosis Risk in Communities (ARIC) study.
Environ Health Perspect 116: 1463–1468.
doi:10.1289/ehp.11290. Available at http://
dx.doi.org.
705 McConnell, R.; Islam, T.; Shankardass, K.; et
al. (2010). Childhood incident asthma and trafficrelated air pollution at home and school. Environ
Health Perspect 1021–1026.
706 Islam, T.; Urban, R.; Gauderman, W.J.; et al.
(2011). Parental stress increases the detrimental
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The risks associated with residence,
workplace, or schools near major roads
are of potentially high public health
significance due to the large population
in such locations. According to the 2009
American Housing Survey, over 22
million homes (17.0 percent of all U.S.
housing units) were located within 300
feet of an airport, railroad, or highway
with four or more lanes. This
corresponds to a population of more
than 50 million U.S. residents in close
proximity to high-traffic roadways or
other transportation sources. Based on
2010 Census data, a 2013 publication
estimated that 19 percent of the U.S.
population (over 59 million people)
lived within 500 meters of roads with at
least 25,000 annual average daily traffic
(AADT), while about 3.2 percent of the
population lived within 100 meters
(about 300 feet) of such roads.709
Another 2013 study estimated that 3.7
percent of the U.S. population (about
11.3 million people) lived within 150
meters (about 500 feet) of interstate
highways or other freeways and
expressways.710 As discussed in Section
VIII.A.(9), on average, populations near
major roads have higher fractions of
minority residents and lower
socioeconomic status. Furthermore, on
average, Americans spend more than an
hour traveling each day, bringing nearly
all residents into a high-exposure
microenvironment for part of the day.
In light of these concerns, EPA has
required through the NAAQS process
that air quality monitors be placed near
high-traffic roadways for determining
concentrations of CO, NO2, and PM2.5
(in addition to those existing monitors
located in neighborhoods and other
locations farther away from pollution
sources). Near-roadway monitors for
NO2 begin operation between 2014 and
2017 in Core Based Statistical Areas
(CBSAs) with population of at least
500,000. Monitors for CO and PM2.5
begin operation between 2015 and 2017.
These monitors will further our
effect of traffic exposure on children’s lung
function. Am J Respir Crit Care Med (In press).
707 Clougherty, J.E.; Levy, J.I.; Kubzansky, L.D.; et
al. (2007). Synergistic effects of traffic-related air
pollution and exposure to violence on urban asthma
etiology. Environ Health Perspect 115: 1140–1146.
708 Chen, E.; Schrier, H.M.; Strunk, R.C.; et al.
(2008). Chronic traffic-related air pollution and
stress interact to predict biologic and clinical
outcomes in asthma. Environ Health Perspect 116:
970–5.
709 Rowangould, G.M. (2013) A census of the U.S.
near-roadway population: public health and
environmental justice considerations.
Transportation Research Part D 25: 59–67.
710 Boehmer, T.K.; Foster, S.L.; Henry, J.R.;
Woghiren-Akinnifesi, E.L.; Yip, F.Y. (2013)
Residential proximity to major highways—United
States, 2010. Morbidity and Mortality Weekly
Report 62(3); 46–50.
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understanding of exposure in these
locations.
EPA and DOT continue to research
near-road air quality, including the
types of pollutants found in high
concentrations near major roads and
health problems associated with the
mixture of pollutants near roads.
(9) Environmental Justice
Environmental justice (EJ) is a
principle asserting that all people
deserve fair treatment and meaningful
involvement with respect to
environmental laws, regulations, and
policies. EPA seeks to provide the same
degree of protection from environmental
health hazards for all people. DOT
shares this goal and is informed about
the potential environmental impacts of
its rulemakings through its NEPA
process (see NHTSA’s DEIS). As
referenced below, numerous studies
have found that some environmental
hazards are more prevalent in areas
where racial/ethnic minorities and
people with low socioeconomic status
(SES) represent a higher fraction of the
population compared with the general
population. In addition, compared to
non-Hispanic whites, some types of
minorities may have greater levels of
health problems during some life stages.
For example, in 2014, about 13 percent
of Black, non-Hispanic and 24 percent
of Puerto Rican children were estimated
to currently have asthma, compared
with 8 percent of white, non-Hispanic
children.711
As discussed in Section VIII.A.(8) of
this document and NHTSA’s FEIS,
concentrations of many air pollutants
are elevated near high-traffic roadways.
If minority populations and low-income
populations disproportionately live near
such roads, then an issue of EJ may be
present. We reviewed existing scholarly
literature examining the potential for
disproportionate exposure among
minorities and people with low SES,
and we conducted our own evaluation
of two national datasets: The U.S.
Census Bureau’s American Housing
Survey for calendar year 2009 and the
U.S. Department of Education’s database
of school locations.
Publications that address EJ issues
generally report that populations living
near major roadways (and other types of
transportation infrastructure) tend to be
composed of larger fractions of
nonwhite residents. People living in
neighborhoods near such sources of air
pollution also tend to be lower in
income than people living elsewhere.
Numerous studies evaluating the
711 http://www.cdc.gov/asthma/most_recent_
data.htm.
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demographics and socioeconomic status
of populations or schools near roadways
have found that they include a greater
percentage of minority residents, as well
as lower SES (indicated by variables
such as median household income).
Locations in these studies include Los
Angeles, CA; Seattle, WA; Wayne
County, MI; Orange County, FL; and the
State of California 712 713 714 715 716 717
Such disparities may be due to multiple
factors.718
People with low SES often live in
neighborhoods with multiple stressors
and health risk factors, including
reduced health insurance coverage rates,
higher smoking and drug use rates,
limited access to fresh food, visible
neighborhood violence, and elevated
rates of obesity and some diseases such
as asthma, diabetes, and ischemic heart
disease. Although questions remain,
several studies find stronger
associations between air pollution and
health in locations with such chronic
neighborhood stress, suggesting that
populations in these areas may be more
susceptible to the effects of air
pollution. 719 720 721 722 Household-level
712 Marshall, J.D. (2008) Environmental
inequality: air pollution exposures in California’s
South Coast Air Basin.
713 Su, J.G.; Larson, T.; Gould, T.; Cohen, M.;
Buzzelli, M. (2010) Transboundary air pollution
and environmental justice: Vancouver and Seattle
compared. GeoJournal 57: 595–608. doi:10.1007/
s10708–009–9269–6 [Online at http://dx.doi.org].
714 Chakraborty, J.; Zandbergen, P.A. (2007)
Children at risk: measuring racial/ethnic disparities
in potential exposure to air pollution at school and
home. J Epidemiol Community Health 61: 1074–
1079. doi: 10.1136/jech.2006.054130 [Online at
http://dx.doi.org].
715 Green, R.S.; Smorodinsky, S.; Kim, J.J.;
McLaughlin, R.; Ostro, B. (2003) Proximity of
California public schools to busy roads. Environ
Health Perspect 112: 61–66. doi:10.1289/ehp.6566
[http://dx.doi.org].
716 Wu, Y; Batterman, S.A. (2006) Proximity of
schools in Detroit, Michigan to automobile and
truck traffic. J Exposure Sci & Environ Epidemiol.
doi:10.1038/sj.jes.7500484 [Online at http://
dx.doi.org].
717 Su, J.G.; Jerrett, M.; de Nazelle, A.; Wolch, J.
(2011) Does exposure to air pollution in urban parks
have socioeconomic, racial, or ethnic gradients?
Environ Res 111: 319–328.
718 Depro, B.; Timmins, C. (2008) Mobility and
environmental equity: do housing choices
determine exposure to air pollution? North Caroline
State University Center for Environmental and
Resource Economic Policy.
719 Clougherty, J.E.; Kubzansky, L.D. (2009) A
framework for examining social stress and
susceptibility to air pollution in respiratory health.
Environ Health Perspect 117: 1351–1358.
Doi:10.1289/ehp.0900612 [Online at http://
dx.doi.org].
720 Clougherty, J.E.; Levy, J.I.; Kubzansky, L.D.;
Ryan, P.B.; Franco Suglia, S.; Jacobson Canner, M.;
Wright, R.J. (2007) Synergistic effects of trafficrelated air pollution and exposure to violence on
urban asthma etiology. Environ Health Perspect
115: 1140–1146. doi:10.1289/ehp.9863 [Online at
http://dx.doi.org].
721 Finkelstein, M.M.; Jerrett, M.; DeLuca, P.;
Finkelstein, N.; Verma, D.K.; Chapman, K.; Sears,

E:\FR\FM\25OCR2.SGM

25OCR2

USCA Case
07/17/2018
Page 72 of 382
Federal#18-1190
Register / Vol.Document
81, No. 206#1740848
/ Tuesday, October Filed:
25, 2016
/ Rules and Regulations
73847

mstockstill on DSK3G9T082PROD with RULES2

stressors such as parental smoking and
relationship stress also may increase
susceptibility to the adverse effects of
air pollution.723 724
More recently, three publications
report nationwide analyses that
compare the demographic patterns of
people who do or do not live near major
roadways.725 726 727 All three of these
studies found that people living near
major roadways are more likely to be
minorities or low in SES. They also
found that the outcomes of their
analyses varied between regions within
the U.S. However, only one such study
looked at whether such conclusions
were confounded by living in a location
with higher population density and how
demographics differ between locations
nationwide. In general, it found that
higher density areas have higher
proportions of low income and minority
residents.
We analyzed two national databases
that allowed us to evaluate whether
homes and schools were located near a
major road and whether disparities in
exposure may be occurring in these
environments. The American Housing
Survey (AHS) includes descriptive
statistics of over 70,000 housing units
across the nation. The study survey is
conducted every two years by the U.S.
Census Bureau. The second database we
analyzed was the U.S. Department of
Education’s Common Core of Data,
M.R. (2003) Relation between income, air pollution
and mortality: a cohort study. Canadian Med Assn
J 169: 397–402.
722 Shankardass, K.; McConnell, R.; Jerrett, M.;
Milam, J.; Richardson, J.; Berhane, K. (2009)
Parental stress increases the effect of traffic-related
air pollution on childhood asthma incidence. Proc
Natl Acad Sci 106: 12406–12411. doi:10.1073/
pnas.0812910106 [Online at http://dx.doi.org].
723 Lewis, A.S.; Sax, S.N.; Wason, S.C.;
Campleman, S.L (2011) Non-chemical stressors and
cumulative risk assessment: an overview of current
initiatives and potential air pollutant interactions.
Int J Environ Res Public Health 8: 2020–2073.
Doi:10.3390/ijerph8062020 [Online at http://
dx.doi.org].
724 Rosa, M.J.; Jung, K.H.; Perzanowski, M.S.;
Kelvin, E.A.; Darling, K.W.; Camann, D.E.; Chillrud,
S.N.; Whyatt, R.M.; Kinney, P.L.; Perera, F.P.;
Miller, R.L (2010) Prenatal exposure to polycyclic
aromatic hydrocarbons, environmental tobacco
smoke and asthma. Respir Med (In press).
doi:10.1016/j.rmed.2010.11.022 [Online at http://
dx.doi.org].
725 Rowangould, G.M. (2013) A census of the U.S.
near-roadway population: public health and
environmental justice considerations.
Transportation Research Part D; 59–67.
726 Tian, N.; Xue, J.; Barzyk. T.M. (2013)
Evaluating socioeconomic and racial differences in
traffic-related metrics in the United States using a
GIS approach. J Exposure Sci Environ Epidemiol
23: 215–222.
727 Boehmer, T.K.; Foster, S.L.; Henry, J.R.;
Woghiren-Akinnifesi, E.L.; Yip, F.Y. (2013)
Residential proximity to major highways—United
States, 2010. Morbidity and Mortality Weekly
Report 62(3): 46–50.
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which includes enrollment and location
information for schools across the U.S.
In analyzing the 2009 AHS, we
focused on whether or not a housing
unit was located within 300 feet of ‘‘4or-more lane highway, railroad, or
airport.’’ 728 We analyzed whether there
were differences between households in
such locations compared with those in
locations farther from these
transportation facilities.729 We included
other variables, such as land use
category, region of country, and housing
type. We found that homes with a
nonwhite householder were 22–34
percent more likely to be located within
300 feet of these large transportation
facilities than homes with white
householders. Homes with a Hispanic
householder were 17–33 percent more
likely to be located within 300 feet of
these large transportation facilities than
homes with non-Hispanic householders.
Households near large transportation
facilities were, on average, lower in
income and educational attainment,
more likely to be a rental property and
located in an urban area compared with
households more distant from
transportation facilities.
In examining schools near major
roadways, we examined the Common
Core of Data (CCD) from the U.S.
Department of Education, which
includes information on all public
elementary and secondary schools and
school districts nationwide.730 To
determine school proximities to major
roadways, we used a geographic
information system (GIS) to map each
school and roadways based on the U.S.
Census’s TIGER roadway file.731 We
found that minority students were
overrepresented at schools within 200
meters of the largest roadways, and that
schools within 200 meters of the largest
roadways also had higher than expected
numbers of students eligible for free or
reduced-price lunches. For example,
Black students represent 22 percent of
students at schools located within 200
meters of a primary road, whereas Black
students represent 17 percent of
students in all U.S. schools. Hispanic
728 This variable primarily represents roadway
proximity. According to the Central Intelligence
Agency’s World Factbook, in 2010, the United
States had 6,506,204 km or roadways, 224,792 km
of railways, and 15,079 airports. Highways thus
represent the overwhelming majority of
transportation facilities described by this factor in
the AHS.
729 Bailey, C. (2011) Demographic and Social
Patterns in Housing Units Near Large Highways and
other Transportation Sources. Memorandum to
docket.
730 http://nces.ed.gov/ccd/.
731 Pedde, M.; Bailey, C. (2011) Identification of
Schools within 200 Meters of U.S. Primary and
Secondary Roads. Memorandum to the docket.
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students represent 30 percent of
students at schools located within 200
meters of a primary road, whereas
Hispanic students represent 22 percent
of students in all U.S. schools.
Overall, there is substantial evidence
that people who live or attend school
near major roadways are more likely to
be of a minority race, Hispanic
ethnicity, and/or low SES. The emission
reductions from these final rules will
likely result in widespread air quality
improvements, but the impact on
pollution levels in close proximity to
roadways will be most direct. Thus,
these final rules will likely help in
mitigating the disparity in racial, ethnic,
and economically based exposures.
B. Environmental Effects of Non-GHG
Pollutants
(1) Visibility
Visibility can be defined as the degree
to which the atmosphere is transparent
to visible light.732 Visibility impairment
is caused by light scattering and
absorption by suspended particles and
gases. Visibility is important because it
has direct significance to people’s
enjoyment of daily activities in all parts
of the country. Individuals value good
visibility for the well-being it provides
them directly, where they live and
work, and in places where they enjoy
recreational opportunities. Visibility is
also highly valued in significant natural
areas, such as national parks and
wilderness areas, and special emphasis
is given to protecting visibility in these
areas. For more information on visibility
see the final 2009 p.m. ISA.733
EPA is working to address visibility
impairment. Reductions in air pollution
from implementation of various
programs associated with the Clean Air
Act Amendments of 1990 (CAAA)
provisions have resulted in substantial
improvements in visibility and will
continue to do so in the future. Because
trends in haze are closely associated
with trends in particulate sulfate and
nitrate due to the relationship between
their concentration and light extinction,
visibility trends have improved as
emissions of SO2 and NOX have
decreased over time due to air pollution
732 National Research Council, (1993). Protecting
Visibility in National Parks and Wilderness Areas.
National Academy of Sciences Committee on Haze
in National Parks and Wilderness Areas. National
Academy Press, Washington, DC. This book can be
viewed on the National Academy Press Web site at
http://www.nap.edu/books/0309048443/html/.
733 U.S. EPA. (2009). Integrated Science
Assessment for Particulate Matter (Final Report).
U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R–08/139F.
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regulations such as the Acid Rain
Program.734
In the Clean Air Act Amendments of
1977, Congress recognized visibility’s
value to society by establishing a
national goal to protect national parks
and wilderness areas from visibility
impairment caused by manmade
pollution.735 In 1999, EPA finalized the
regional haze program to protect the
visibility in Mandatory Class I Federal
areas.736 There are 156 national parks,
forests and wilderness areas categorized
as Mandatory Class I Federal areas.737
These areas are defined in CAA Section
162 as those national parks exceeding
6,000 acres, wilderness areas and
memorial parks exceeding 5,000 acres,
and all international parks which were
in existence on August 7, 1977.
EPA has also concluded that PM2.5
causes adverse effects on visibility in
other areas that are not targeted by the
Regional Haze Rule, such as urban
areas, depending on PM2.5
concentrations and other factors such as
dry chemical composition and relative
humidity (i.e., an indicator of the water
composition of the particles). EPA
revised the PM2.5 standards in December
2012 and established a target level of
protection that is expected to be met
through attainment of the existing
secondary standards for PM2.5.
(2) Plant and Ecosystem Effects of
Ozone

mstockstill on DSK3G9T082PROD with RULES2

The welfare effects of ozone can be
observed across a variety of scales, i.e.
subcellular, cellular, leaf, whole plant,
population and ecosystem. Ozone
effects that begin at small spatial scales,
such as the leaf of an individual plant,
when they occur at sufficient
magnitudes (or to a sufficient degree)
can result in effects being propagated
along a continuum to larger and larger
spatial scales. For example, effects at the
individual plant level, such as altered
rates of leaf gas exchange, growth and
reproduction, can, when widespread,
result in broad changes in ecosystems,
such as productivity, carbon storage,
water cycling, nutrient cycling, and
community composition.
Ozone can produce both acute and
chronic injury in sensitive species
depending on the concentration level
and the duration of the exposure.738 In
734 U.S. EPA. 2009 Final Report: Integrated
Science Assessment for Particulate Matter. U.S.
Environmental Protection Agency, Washington, DC,
EPA/600/R–08/139F, 2009.
735 See Section 169(a) of the Clean Air Act.
736 64 FR 35714, July 1, 1999.
737 62 FR 38680–38681, July 18, 1997.
738 73 FR 16486, March 27, 2008.
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those sensitive species,739 effects from
repeated exposure to ozone throughout
the growing season of the plant tend to
accumulate, so that even low
concentrations experienced for a longer
duration have the potential to create
chronic stress on vegetation.740 Ozone
damage to sensitive species includes
impaired photosynthesis and visible
injury to leaves. The impairment of
photosynthesis, the process by which
the plant makes carbohydrates (its
source of energy and food), can lead to
reduced crop yields, timber production,
and plant productivity and growth.
Impaired photosynthesis can also lead
to a reduction in root growth and
carbohydrate storage below ground,
resulting in other, more subtle plant and
ecosystems impacts.741 These latter
impacts include increased susceptibility
of plants to insect attack, disease, harsh
weather, interspecies competition and
overall decreased plant vigor. The
adverse effects of ozone on areas with
sensitive species could potentially lead
to species shifts and loss from the
affected ecosystems,742 resulting in a
loss or reduction in associated
ecosystem goods and services.
Additionally, visible ozone injury to
leaves can result in a loss of aesthetic
value in areas of special scenic
significance like national parks and
wilderness areas and reduced use of
sensitive ornamentals in landscaping.743
The most recent Integrated Science
Assessment (ISA) for Ozone presents
more detailed information on how
ozone affects vegetation and
ecosystems.744 The ISA concludes that
ambient concentrations of ozone are
associated with a number of adverse
welfare effects and characterizes the
weight of evidence for different effects
739 73 FR 16491, March 27, 2008. Only a small
percentage of all the plant species growing within
the U.S. (over 43,000 species have been catalogued
in the USDA PLANTS database) have been studied
with respect to ozone sensitivity.
740 The concentration at which ozone levels
overwhelm a plant’s ability to detoxify or
compensate for oxidant exposure varies. Thus,
whether a plant is classified as sensitive or tolerant
depends in part on the exposure levels being
considered. Chapter 9, Section 9.3.4 of U.S. EPA,
2013 Integrated Science Assessment for Ozone and
Related Photochemical Oxidants. Office of Research
and Development/National Center for
Environmental Assessment. U.S. Environmental
Protection Agency. EPA 600/R–10/076F.
741 73 FR 16492, March 27, 2008.
742 73 FR 16493–16494, March 27, 2008, Ozone
impacts could be occurring in areas where plant
species sensitive to ozone have not yet been studied
or identified.
743 73 FR 16490–16497, March 27, 2008.
744 U.S. EPA. Integrated Science Assessment of
Ozone and Related Photochemical Oxidants (Final
Report). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R–10/076F, 2013. The
ISA is available at http://cfpub.epa.gov/ncea/isa/
recordisplay.cfm?deid=247492#Download.
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associated with ozone.745 The ISA
concludes that visible foliar injury
effects on vegetation, reduced vegetation
growth, reduced productivity in
terrestrial ecosystems, reduced yield
and quality of agricultural crops, and
alteration of below-ground
biogeochemical cycles are causally
associated with exposure to ozone. It
also concludes that reduced carbon
sequestration in terrestrial ecosystems,
alteration of terrestrial ecosystem water
cycling, and alteration of terrestrial
community composition are likely to be
causally associated with exposure to
ozone.
(3) Atmospheric Deposition
Wet and dry deposition of ambient
particulate matter delivers a complex
mixture of metals (e.g., mercury, zinc,
lead, nickel, aluminum, and cadmium),
organic compounds (e.g., polycyclic
organic matter, dioxins, and furans) and
inorganic compounds (e.g., nitrate,
sulfate) to terrestrial and aquatic
ecosystems. The chemical form of the
compounds deposited depends on a
variety of factors including ambient
conditions (e.g., temperature, humidity,
oxidant levels) and the sources of the
material. Chemical and physical
transformations of the compounds occur
in the atmosphere as well as the media
onto which they deposit. These
transformations in turn influence the
fate, bioavailability and potential
toxicity of these compounds.
Adverse impacts to human health and
the environment can occur when
particulate matter is deposited to soils,
water, and biota.746 Deposition of heavy
metals or other toxics may lead to the
human ingestion of contaminated fish,
impairment of drinking water, damage
to terrestrial, freshwater and marine
ecosystem components, and limits to
recreational uses. Atmospheric
deposition has been identified as a key
component of the environmental and
human health hazard posed by several
pollutants including mercury, dioxin
and PCBs.747
745 The Ozone ISA evaluates the evidence
associated with different ozone related health and
welfare effects, assigning one of five ‘‘weight of
evidence’’ determinations: causal relationship,
likely to be a causal relationship, suggestive of a
causal relationship, inadequate to infer a causal
relationship, and not likely to be a causal
relationship. For more information on these levels
of evidence, please refer to Table II of the ISA.
746 U.S. EPA. Integrated Science Assessment for
Particulate Matter (Final Report). U.S.
Environmental Protection Agency, Washington, DC,
EPA/600/R–08/139F, 2009.
747 U.S. EPA. (2000). Deposition of Air Pollutants
to the Great Waters: Third Report to Congress.
Office of Air Quality Planning and Standards. EPA–
453/R–00–0005.
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The ecological effects of acidifying
deposition and nutrient enrichment are
detailed in the Integrated Science
Assessment for Oxides of Nitrogen and
Sulfur-Ecological Criteria.748
Atmospheric deposition of nitrogen and
sulfur contributes to acidification,
altering biogeochemistry and affecting
animal and plant life in terrestrial and
aquatic ecosystems across the United
States. The sensitivity of terrestrial and
aquatic ecosystems to acidification from
nitrogen and sulfur deposition is
predominantly governed by geology.
Prolonged exposure to excess nitrogen
and sulfur deposition in sensitive areas
acidifies lakes, rivers and soils.
Increased acidity in surface waters
creates inhospitable conditions for biota
and affects the abundance and
biodiversity of fishes, zooplankton and
macroinvertebrates and ecosystem
function. Over time, acidifying
deposition also removes essential
nutrients from forest soils, depleting the
capacity of soils to neutralize future
acid loadings and negatively affecting
forest sustainability. Major effects in
forests include a decline in sensitive
tree species, such as red spruce (Picea
rubens) and sugar maple (Acer
saccharum). In addition to the role
nitrogen deposition plays in
acidification, nitrogen deposition also
leads to nutrient enrichment and altered
biogeochemical cycling. In aquatic
systems increased nitrogen can alter
species assemblages and cause
eutrophication. In terrestrial systems
nitrogen loading can lead to loss of
nitrogen-sensitive lichen species,
decreased biodiversity of grasslands,
meadows and other sensitive habitats,
and increased potential for invasive
species. For a broader explanation of the
topics treated here, refer to the
description in Chapter 8.1.2.3 of the
RIA.
Building materials including metals,
stones, cements, and paints undergo
natural weathering processes from
exposure to environmental elements
(e.g., wind, moisture, temperature
fluctuations, sunlight, etc.). Pollution
can worsen and accelerate these effects.
Deposition of PM is associated with
both physical damage (materials damage
effects) and impaired aesthetic qualities
(soiling effects). Wet and dry deposition
of PM can physically affect materials,
adding to the effects of natural
weathering processes, by potentially
promoting or accelerating the corrosion
748 NO and SO secondary ISA1 U.S. EPA.
X
X
Integrated Science Assessment (ISA) for Oxides of
Nitrogen and Sulfur Ecological Criteria (Final
Report). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R–08/082F, 2008.
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of metals, by degrading paints and by
deteriorating building materials such as
stone, concrete and marble.749 The
effects of PM are exacerbated by the
presence of acidic gases and can be
additive or synergistic due to the
complex mixture of pollutants in the air
and surface characteristics of the
material. Acidic deposition has been
shown to have an effect on materials
including zinc/galvanized steel and
other metal, carbonate stone (as
monuments and building facings), and
surface coatings (paints).750 The effects
on historic buildings and outdoor works
of art are of particular concern because
of the uniqueness and irreplaceability of
many of these objects.
(4) Environmental Effects of Air Toxics
Emissions from producing,
transporting and combusting fuel
contribute to ambient levels of
pollutants that contribute to adverse
effects on vegetation. Volatile organic
compounds, some of which are
considered air toxics, have long been
suspected to play a role in vegetation
damage.751 In laboratory experiments, a
wide range of tolerance to VOCs has
been observed.752 Decreases in
harvested seed pod weight have been
reported for the more sensitive plants,
and some studies have reported effects
on seed germination, flowering and fruit
ripening. Effects of individual VOCs or
their role in conjunction with other
stressors (e.g., acidification, drought,
temperature extremes) have not been
well studied. In a recent study of a
mixture of VOCs including ethanol and
toluene on herbaceous plants,
significant effects on seed production,
leaf water content and photosynthetic
efficiency were reported for some plant
species.753
749 U.S. Environmental Protection Agency (U.S.
EPA). 2009. Integrated Science Assessment for
Particulate Matter (Final Report). EPA–600–R–08–
139F. National Center for Environmental
Assessment—RTP Division. December. Available on
the Internet at <http://cfpub.epa.gov/ncea/cfm/
recordisplay.cfm?deid=216546>.
750 Irving, P.M., e.d. 1991. Acid Deposition: State
of Science and Technology, Volume III, Terrestrial,
Materials, Health, and Visibility Effects, The U.S.
National Acid Precipitation Assessment Program,
Chapter 24, page 24–76.
751 U.S. EPA. (1991). Effects of organic chemicals
in the atmosphere on terrestrial plants. EPA/600/3–
91/001.
752 Cape JN, ID Leith, J Binnie, J Content, M
Donkin, M Skewes, DN Price AR Brown, AD
Sharpe. (2003). Effects of VOCs on herbaceous
plants in an open-top chamber experiment.
Environ. Pollut. 124:341–343.
753 Cape JN, ID Leith, J Binnie, J Content, M
Donkin, M Skewes, DN Price AR Brown, AD
Sharpe. (2003). Effects of VOCs on herbaceous
plants in an open-top chamber experiment.
Environ. Pollut. 124:341–343.
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Research suggests an adverse impact
of vehicle exhaust on plants, which has
in some cases been attributed to
aromatic compounds and in other cases
to nitrogen oxides.754 755 756
C. Emissions Inventory Impacts
As described in Section VII, the
agencies conducted two analyses for
these rules using DOT’s CAFE model
and EPA’s MOVES model, relative to
different reference cases (i.e., different
baselines). The agencies used EPA’s
MOVES model to estimate the non-GHG
impacts for tractor-trailers (including
the engine that powers the vehicle) and
vocational vehicles (including the
engine that powers the vehicle). For
heavy-duty pickups and vans, the
agencies performed separate analyses
using the CAFE model (included in
NHTSA’s ‘‘Method A;’’ See Section VI)
and the MOVES model (included in
EPA’s ‘‘Method B;’’ See Section VI) to
estimate non-GHG emissions from these
vehicles. For these methods, the
agencies analyzed the impact of the
rules relative to two different reference
cases—flat and dynamic. The flat
baseline projects very little
improvement in new vehicles in the
absence of new Phase 2 standards. In
contrast, the dynamic baseline projects
more significant improvements in
vehicle fuel efficiency. The agencies
considered both reference cases. The
results for all of the regulatory
alternatives relative to both reference
cases, derived via the same
methodologies discussed in Section VII
of the Preamble, are presented in
Section X of the Preamble.
For brevity, a subset of these analyses
are presented in this section and the
reader is referred to both Chapter 11 of
the RIA and NHTSA’s FEIS Chapters 3,
4 and 5 for complete sets of these
analyses. In this section, Method A is
presented for the final standards,
relative to both the dynamic baseline
(Alternative 1b) and the flat baseline
(Alternative 1a). Method B is presented
for the final standards, relative only to
the flat baseline.
The following subsections summarize
two slightly different analyses of the
annual non-GHG emissions reductions
expected from these standards. Section
VIII.A.(1) presents the impacts of the
754 Viskari E–L. (2000). Epicuticular wax of
Norway spruce needles as indicator of traffic
pollutant deposition. Water, Air, and Soil Pollut.
121:327–337.
755 Ugrekhelidze D, F Korte, G Kvesitadze. (1997).
Uptake and transformation of benzene and toluene
by plant leaves. Ecotox. Environ. Safety 37:24–29.
756 Kammerbauer H, H Selinger, R Rommelt, A
Ziegler-Jons, D Knoppik, B Hock. (1987). Toxic
components of motor vehicle emissions for the
spruce Picea abies. Environ. Pollut. 48:235–243.
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final rules on non-GHG emissions using
the analytical Method A, relative to two
different reference cases—flat and
dynamic. Section VIII.A.(2) presents the
impacts of these standards, relative to
the flat reference case only, using the
MOVES model for all heavy-duty
vehicle categories.
(1) Impacts of the Final Rules Using
Analysis Method A
(a) Calendar Year Analysis
(i) Upstream Impacts of the Final
Program
Increasing efficiency in heavy-duty
vehicles will result in reduced fuel
demand and, therefore, reductions in
the emissions associated with all

processes involved in getting petroleum
to the pump. Both Method A and
Method B project these impacts for fuel
consumed by vocational vehicles and
combination tractor-trailers, using EPA’s
MOVES model. See Section VII.A. for
the description of this methodology. To
project these impacts for fuel consumed
by HD pickups and vans, Method A
used similar calculations and inputs
applicable to the CAFE model, as
discussed above in Section VI. More
information on the development of the
emission factors used in this analysis
can be found in Chapter 5 of the RIA.
The following two tables summarize
the projected upstream emission
impacts of the final program on both
criteria pollutants and air toxics from

the heavy-duty sector, relative to
Alternative 1b (dynamic baseline
conditions under the No-Action
Alternative) and Alternative 1a (flat
baseline conditions under the NoAction Alternative), using analysis
method A. Using either No-Action
Alternative shows decreases in
upstream emissions of all criteria
pollutants, precursors, and air toxics;
using Alternative 1a as the reference
point attributes more of the emission
reduction to the standards. Note that the
rule is projected, in all analyses, of
reducing emissions of NOX, contrary to
implications in some of the public
comments that fuel efficiency/GHG
controls come at the expense of
increased NOX emissions.

TABLE VIII–1—ANNUAL UPSTREAM IMPACTS ON CRITERIA POLLUTANTS AND AIR TOXICS FROM HEAVY-DUTY SECTOR IN
CALENDAR YEARS 2025, 2040 AND 2050—FINAL PROGRAM VS. ALT 1b USING ANALYSIS METHOD A a
CY2025

CY2040

CY2050

Pollutant
US short tons

% Change

¥1
¥3
¥0.4
¥23
¥3,785
¥18
¥9,255
¥975
¥5,804
¥4,419

1,3-Butadiene ...........................................
Acetaldehyde ...........................................
Acrolein ....................................................
Benzene ...................................................
CO ............................................................
Formaldehyde ..........................................
NOX ..........................................................
PM2.5 ........................................................
SOX ..........................................................
VOC .........................................................

US short tons

¥4.9
¥4.4
¥4.6
¥4.8
¥4.9
¥4.9
¥4.9
¥4.9
¥4.9
¥4.8

% Change

¥4
¥14
¥2
¥88
¥14,714
¥71
¥35,964
¥3,850
¥22,550
¥14,857

¥18
¥15
¥16
¥16
¥17
¥17
¥17
¥18
¥17
¥15

US short tons

% Change

¥5
¥16
¥2
¥105
¥17,629
¥86
¥43,089
¥4,618
¥27,019
¥17,385

¥19
¥16
¥17
¥18
¥19
¥19
¥19
¥19
¥19
¥16

Note:
a For an explanation of analytical Methods A and B, please see Section I.D; for an explanation of the flat baseline, 1a, and dynamic baseline,
1b, please see Section X.A.1.

TABLE VIII–2—ANNUAL UPSTREAM IMPACTS ON CRITERIA POLLUTANTS AND AIR TOXICS FROM HEAVY-DUTY SECTOR IN
CALENDAR YEARS 2025, 2040 AND 2050—FINAL PROGRAM VS. ALT 1a USING ANALYSIS METHOD A a
CY2025

CY2040

CY2050

Pollutant
US short tons
¥1
¥4
¥0.4
¥25
¥4,142
¥20
¥10,124
¥1,065
¥6,349
¥4,810

1,3-Butadiene ...........................................
Acetaldehyde ...........................................
Acrolein ....................................................
Benzene ...................................................
CO ............................................................
Formaldehyde ..........................................
NOX ..........................................................
PM2.5 ........................................................
SOX ..........................................................
VOC .........................................................

% Change

US short tons

¥5.3
¥4.6
¥4.9
¥5.1
¥5.4
¥5.3
¥5.4
¥5.3
¥5.4
¥5.2

% Change

¥4
¥15
¥2
¥96
¥16,298
¥79
¥39,813
¥4,258
¥24,961
¥16,218

¥20
¥16
¥17
¥18
¥19
¥19
¥19
¥19
¥19
¥16

US short tons
¥5
¥17
¥2
¥115
¥19,558
¥95
¥47,779
¥5,117
¥29,958
¥19,004

% Change
¥21
¥17
¥18
¥19
¥20
¥20
¥20
¥21
¥20
¥17

mstockstill on DSK3G9T082PROD with RULES2

Note:
a For an explanation of analytical Methods A and B, please see Section I.D; for an explanation of the flat baseline, 1a, and dynamic baseline,
1b, please see Section X.A.1.

(ii) Downstream Impacts of the Final
Program
For vocational vehicles and tractortrailers, the agencies used the MOVES
model to determine non-GHG emissions
inventories. The improvements in
engine efficiency and road load, the
increased use of APUs, and VMT
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rebound were included in the MOVES
analysis. For NHTSA’s Method A
analysis, presented in this section, the
DOT CAFE model was used for HD
pickups and vans. Further information
about DOT’s CAFE model is available in
Section VI.C and Chapter 10 of the RIA.
The following two tables summarize the
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projected downstream emission impacts
of the final program on both criteria
pollutants and air toxics from the heavyduty sector, relative to Alternative 1b
and Alternative 1a, using analysis
Method A. Using either baseline shows
a reduction in all criteria pollutants and
air toxics—except for 1,3-Butadiene,
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and CY2025 levels of acrolein, which

show small increases in downstream
emissions.

TABLE VIII–3—ANNUAL DOWNSTREAM IMPACTS ON CRITERIA POLLUTANTS AND AIR TOXICS FROM HEAVY-DUTY SECTOR
IN CALENDAR YEARS 2025, 2040 AND 2050—FINAL PROGRAM VS. ALT 1b USING ANALYSIS METHOD A a
CY2025

CY2040

CY2050

Pollutant
US short tons
1,3-Butadiene ...........................................
Acetaldehyde ...........................................
Acrolein ....................................................
Benzene ...................................................
CO ............................................................
Formaldehyde ..........................................
NOX ..........................................................
PM2.5 b ......................................................
SOX ..........................................................
VOC .........................................................

% Change

1
¥1
0.2
¥2
¥9,045
¥21
¥12,082
¥58
¥201
¥769

US short tons

0.5
0.0
0.0
¥0.1
¥0.6
¥0.3
¥1.3
¥0.2
¥4.1
¥0.8

% Change

4
¥16
¥0.3
¥13
¥34,702
¥96
¥53,254
¥363
¥851
¥3,436

3.6
¥0.7
¥0.1
¥1.2
¥2.8
¥1.6
¥9.1
¥2.0
¥16
¥5.3

US short tons

% Change

4
¥19
¥1
¥13
¥42,095
¥119
¥65,068
¥453
¥1,028
¥4,128

3.4
¥0.8
¥0.4
¥1.1
¥3.0
¥1.8
¥9.9
¥2.2
¥17
¥5.8

Notes:
a For an explanation of analytical Methods A and B, please see Section I.D; for an explanation of the flat baseline, 1a, and dynamic baseline,
1b, please see Section X.A.1.
b PM
2.5 from tire wear and brake wear are included.

TABLE VIII–4—ANNUAL DOWNSTREAM IMPACTS ON CRITERIA POLLUTANTS AND AIR TOXICS FROM HEAVY-DUTY SECTOR
IN CALENDAR YEARS 2025, 2040 AND 2050—FINAL PROGRAM VS. ALT 1a USING ANALYSIS METHOD A a
CY2025

CY2040

CY2050

Pollutant
US short tons
1,3-Butadiene ...........................................
Acetaldehyde ...........................................
Acrolein ....................................................
Benzene ...................................................
CO ............................................................
Formaldehyde ..........................................
NOX ..........................................................
PM2.5 b ......................................................
SOX ..........................................................
VOC .........................................................

% Change

1
¥1
0.2
¥2
¥8,944
¥20
¥13,368
¥78
¥219
¥831

US short tons

0.5
0.0
0.0
¥0.2
¥0.6
¥0.3
¥1.5
¥0.2
¥4.5
¥0.8

% Change

4
¥14
¥0.3
¥13
¥34,502
¥91
¥60,594
¥473
¥941
¥3,736

3.7
¥0.7
¥0.1
¥1.2
¥2.8
¥1.6
¥10.2
¥2.6
¥17
¥5.8

US short tons

% Change

4
¥18
¥1
¥14
¥41,880
¥113
¥74,206
¥591
¥1,138
¥4,499

3.5
¥0.8
¥0.4
¥1.2
¥3.0
¥1.7
¥11
¥2.9
¥19
¥6.3

Notes:
a For an explanation of analytical Methods A and B, please see Section I.D; for an explanation of the flat baseline, 1a, and dynamic baseline,
1b, please see Section X.A.1.
b PM
2.5 from tire wear and brake wear are included.

(iii) Total Impacts of the Final Program
The following two tables summarize
the projected upstream emission
impacts of the final program on both

criteria pollutants and air toxics from
the heavy-duty sector, relative to
Alternative 1b and Alternative 1a, using
analysis Method A. Under both
baselines, Method A predicts a decrease

in total emissions by calendar year
2050, but the amount attributable to the
standards is larger using the flat
baseline than the dynamic baseline.

TABLE VIII–5—ANNUAL TOTAL IMPACTS (UPSTREAM AND DOWNSTREAM) OF CRITERIA POLLUTANTS AND AIR TOXICS
FROM HEAVY-DUTY SECTOR IN CALENDAR YEARS 2025, 2040 AND 2050—FINAL PROGRAM VS. ALT 1b USING ANALYSIS METHOD A a
CY2025

CY2040

CY2050

Pollutant

mstockstill on DSK3G9T082PROD with RULES2

US short tons
1,3-Butadiene ...........................................
Acetaldehyde ...........................................
Acrolein ....................................................
Benzene ...................................................
CO ............................................................
Formaldehyde ..........................................
NOX ..........................................................
PM2.5 ........................................................
SOX ..........................................................
VOC .........................................................

0.3
¥4
¥0.2
¥25
¥12,830
¥39
¥21,337
¥1,033
¥6,005
¥5,188

% Change

US short tons

0.1
¥0.1
0.0
¥1.2
¥0.9
¥0.5
¥2.0
¥2.0
¥4.9
¥2.7

% Change

0.1
¥30
¥2
¥101
¥49,416
¥167
¥89,218
¥4,213
¥23,401
¥18,293

0.1
¥1.3
¥0.7
¥6.3
¥3.7
¥2.7
¥11
¥10
¥17
¥11

Notes:
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¥0.4
¥35
¥3
¥118
¥59,724
¥205
¥108,157
¥5,071
¥28,047
¥21,513

% Change
¥0.3
¥1.4
¥0.9
¥6.7
¥4.0
¥2.9
¥12
¥11
¥19
¥12
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a For an explanation of analytical Methods A and B, please see Section I.D; for an explanation of the flat baseline, 1a, and dynamic baseline,
1b, please see Section X.A.1.

TABLE VIII–6—ANNUAL TOTAL IMPACTS (UPSTREAM AND DOWNSTREAM) OF CRITERIA POLLUTANTS AND AIR TOXICS
FROM HEAVY-DUTY SECTOR IN CALENDAR YEARS 2025, 2040 AND 2050—FINAL PROGRAM VS. ALT 1a USING ANALYSIS METHOD A a
CY2025

CY2040

CY2050

Pollutant
US short tons
1,3-Butadiene ...........................................
Acetaldehyde ...........................................
Acrolein ....................................................
Benzene ...................................................
CO ............................................................
Formaldehyde ..........................................
NOX ..........................................................
PM2.5 ........................................................
SOX ..........................................................
VOC .........................................................

0.2
¥5
¥0.2
¥27
¥13,086
¥40
¥23,492
¥1,143
¥6,568
¥5,641

% Change

US short tons

0.1
¥0.2
0.0
¥1.4
¥0.9
¥0.5
¥2.2
¥2.2
¥5.3
¥3.0

% Change

¥0.2
¥29
¥2
¥109
¥50,800
¥170
¥100,407
¥4,731
¥25,902
¥19,954

¥0.1
¥1.3
¥0.7
¥6.8
¥3.8
¥2.7
¥12
¥12
¥19
¥12

US short tons

% Change

¥1.0
¥35
¥3
¥129
¥61,438
¥208
¥121,985
¥5,708
¥31,096
¥23,503

¥0.5
¥1.4
¥1.0
¥7.2
¥4.1
¥2.9
¥14
¥13
¥20
¥13

Note:
a For an explanation of analytical Methods A and B, please see Section I.D; for an explanation of the flat baseline, 1a, and dynamic baseline,
1b, please see Section X.A.1.

(b) Model Year Lifetime Analysis
Table VIII–7 shows the lifetime NonGHG reductions for model years 2018–
2029 attributable to the standards using
Method A relative to both No-Action
Alternatives. For NOX, approximately

half of the emission reductions are
downstream and half are upstream.
However, for PM2.5 and SOX
proportionally more of the emission
reductions are attributable to upstream
emission reductions than to
downstream emission reductions. A

similar pattern emerges as with single
calendar year snapshots; more emission
reductions are attributable to the
standards using the 1a baseline as the
reference point than by using the 1b
baseline as the reference point.

TABLE VIII–7—LIFETIME NON-GHG REDUCTIONS USING ANALYSIS METHOD A—SUMMARY FOR MODEL YEARS 2018–
2029
[U.S. Short Tons] a
Final program
NO–action alternative (baseline)
1b (Dynamic)
NOX ..........................................................................................................................................................................
Downstream ......................................................................................................................................................
Upstream ..........................................................................................................................................................
PM2.5 ........................................................................................................................................................................
Downstreamb ....................................................................................................................................................
Upstream ..........................................................................................................................................................
SOX ..........................................................................................................................................................................
Downstream ......................................................................................................................................................
Upstream ..........................................................................................................................................................

494,495
246,509
247,986
27,827
1,437
26,390
159,367
3,849
155,518

1a (Flat)
548,630
276,413
272,217
30,838
1,891
28,947
174,918
4,214
170,704

Notes:
a For an explanation of analytical Methods A and B, please see Section I.D; for an explanation of the flat baseline, 1a, and dynamic baseline,
1b, please see Section X.A.1.
b PM
2.5 from tire wear and brake wear are included.

(2) Impacts of the Final Rules Using
Analysis Method B

mstockstill on DSK3G9T082PROD with RULES2

(a) Calendar Year Analysis
(i) Upstream Impacts of the Final
Program
Increasing efficiency in heavy-duty
vehicles will result in reduced fuel
demand and, therefore, reductions in
the emissions associated with all
processes involved in getting petroleum
to the pump. To project these impacts,
Method B estimated the impact of
reduced petroleum volumes on the
extraction and transportation of crude
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oil as well as the production and
distribution of finished gasoline and
diesel. For the purpose of assessing
domestic-only emission reductions, it
was necessary to estimate the fraction of
fuel savings attributable to domestic
finished gasoline and diesel and, of this
fuel, what fraction is produced from
domestic crude. Method B estimated the
emissions associated with production
and distribution of gasoline and diesel
from crude oil based on emission factors
in the ‘‘Greenhouse Gases, Regulated
Emissions, and Energy used in
Transportation’’ model (GREET)
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developed by DOE’s Argonne National
Laboratory. In some cases, the GREET
values were modified or updated by the
agencies to be consistent with the
National Emission Inventory (NEI) and
emission factors from MOVES. Method
B estimated the projected corresponding
changes in upstream emissions using
the same tools originally created for the
Renewable Fuel Standard 2 (RFS2)
rulemaking analysis,757 used in the LD
757 U.S. EPA. Draft Regulatory Impact Analysis:
Changes to Renewable Fuel Standard Program.
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GHG rulemakings,758 HD GHG Phase
1,759 and updated for the current
analysis. More information on the
development of the emission factors

used in this analysis can be found in
Chapter 5 of the RIA.
Table VIII–8 summarizes the
projected upstream emission impacts of
the final program on both criteria
pollutants and air toxics from the heavy-

duty sector, relative to Alternative 1a,
using analysis Method B. The
comparable estimates relative to
Alternative 1b are presented in Section
VIII.C.(1).

TABLE VIII–8—ANNUAL UPSTREAM IMPACTS ON CRITERIA POLLUTANTS AND AIR TOXICS FROM HEAVY-DUTY SECTOR IN
CALENDAR YEARS 2025, 2040 AND 2050—FINAL PROGRAM VS. ALT 1a USING ANALYSIS METHOD B a
CY2025
Pollutant

US short
tons

%
Change

¥1
¥7
¥1
¥30
¥3,809
¥20
¥9,314
¥1,037
¥5,828
¥4,234

1,3-Butadiene ...........................................
Acetaldehyde ...........................................
Acrolein ....................................................
Benzene ...................................................
CO ............................................................
Formaldehyde ..........................................
NOX ..........................................................
PM2.5 ........................................................
SOX ..........................................................
VOC .........................................................

CY2040
US short
tons

¥4.8
¥3.2
¥3.5
¥3.8
¥4.8
¥4.6
¥4.8
¥4.7
¥4.8
¥3.7

CY2050
%
Change

¥5
¥35
¥3
¥143
¥16,884
¥90
¥41,280
¥4,619
¥25,811
¥20,010

¥19.0
¥14.5
¥15.2
¥16.1
¥18.9
¥18.3
¥18.9
¥18.7
¥18.9
¥15.9

US short
tons
¥6
¥38
¥4
¥166
¥20,227
¥107
¥49,462
¥5,520
¥30,941
¥23,240

%
Change
¥20.6
¥15.9
¥16.7
¥17.6
¥20.5
¥19.9
¥20.5
¥20.3
¥20.5
¥17.4

Note:
a For an explanation of analytical Methods A and B, please see Section I.D; for an explanation of the flat baseline, 1a, and dynamic baseline,
1b, please see Section X.A.1.

(ii) Downstream Impacts of the Final
Program
The final program will impact the
downstream emissions of non-GHG
pollutants. These pollutants include
oxides of nitrogen (NOX), oxides of
sulfur (SOX), volatile organic
compounds (VOC), carbon monoxide
(CO), fine particulate matter (PM2.5), and
air toxics. The agencies expect
reductions in downstream emissions of
NOX, PM2.5, VOC, SOX, CO, and air
toxics. Much of these estimated net
reductions are a result of the agencies’
anticipation of increased use of
auxiliary power units (APUs) in
combination tractors during extended
idling; APUs emit these pollutants at a
lower rate than on-road engines during
extended idle operation, with the
exception of PM2.5. As discussed in

Section III.C.3, EPA is adopting Phase 1
and Phase 2 requirements to control
PM2.5 emissions from APUs installed in
new tractors and therefore, eliminate the
unintended consequence of increased
PM2.5 emissions from increased APU
use.
Additional reductions in tailpipe
emissions of NOX and CO and refueling
emissions of VOC will be achieved
through improvements in engine
efficiency and reduced road load
(improved aerodynamics and tire rolling
resistance), which reduces the amount
of work required to travel a given
distance and increases fuel economy.
For vehicle types not affected by road
load improvements, such as HD pickups
and vans 760, non-GHG emissions will
increase very slightly due to VMT
rebound. In addition, brake wear and
tire wear emissions of PM2.5 will also

increase very slightly due to VMT
rebound. The agencies estimate that
downstream emissions of SOX will be
reduced, because they are roughly
proportional to fuel consumption.
For vocational vehicles and tractortrailers, the agencies used MOVES to
determine non-GHG emissions impacts
of the final rules, relative to the flat
baseline (Alternative 1a) and the
dynamic baseline (Alternative 1b). The
improvements in engine efficiency and
road load, the increased use of APUs,
and VMT rebound were included in the
MOVES analysis. For this analysis,
Method B also used the MOVES model
for HD pickups and vans.
The downstream criteria pollutant
and air toxics impacts of the final
program, relative to Alternative 1a,
using analysis Method B, are presented
in Table VIII–9.

TABLE VIII–9—ANNUAL DOWNSTREAM IMPACTS ON CRITERIA POLLUTANTS AND AIR TOXICS FROM HEAVY-DUTY SECTOR
IN CALENDAR YEARS 2025, 2040 AND 2050—FINAL PROGRAM VS. ALT 1a USING ANALYSIS METHOD B a
CY2025

mstockstill on DSK3G9T082PROD with RULES2

Pollutant

US short
tons
¥1
¥3
¥0.1
¥5
¥9,445

1,3-Butadiene ...........................................
Acetaldehyde ...........................................
Acrolein ....................................................
Benzene ...................................................
CO ............................................................
Chapters 2 and 3. May 26, 2009. Docket ID: EPA–
HQ–OAR–2009–0472–0119.
758 2017 and Later Model Year Light-Duty Vehicle
Greenhouse Gas Emissions and Corporate Average
Fuel Economy Standards (77 FR 62623, October 15,
2012).

VerDate Sep<11>2014

02:45 Oct 25, 2016

Jkt 241001

CY2040
%
Change

US short
tons

¥0.2
¥0.1
0
¥0.2
¥0.4

Frm 00377

A389
Sfmt 4700

Fmt 4701

%
Change

¥3
¥18
¥1
¥22
¥35,710

759 Greenhouse Gas Emission Standards and Fuel
Efficiency Standards for Medium- and Heavy-Duty
Engines and Vehicles (76 FR 57106, September 15,
2011).
760 HD pickups and vans are subject to gram per
mile (distance) emission standards, as opposed to

PO 00000

CY2050

¥1.5
¥0.8
¥0.3
¥1.4
¥2.4

US short
tons
¥3
¥23
¥1
¥26
¥43,642

%
Change
¥1.8
¥0.9
¥0.4
¥1.6
¥2.7

larger heavy-duty vehicles which are certified to a
gram per brake horsepower (work) standard.
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TABLE VIII–9—ANNUAL DOWNSTREAM IMPACTS ON CRITERIA POLLUTANTS AND AIR TOXICS FROM HEAVY-DUTY SECTOR
IN CALENDAR YEARS 2025, 2040 AND 2050—FINAL PROGRAM VS. ALT 1a USING ANALYSIS METHOD B a—Continued
CY2025
Pollutant

US short
tons
¥20
¥13,396
¥73
¥252
¥1,071

Formaldehyde ..........................................
NOX ..........................................................
PM2.5 b ......................................................
SOX ..........................................................
VOC .........................................................

CY2040
%
Change

US short
tons

¥0.2
¥1.4
¥0.2
¥4.7
¥0.8

CY2050
%
Change

¥97
¥60,681
¥462
¥1,122
¥5,060

¥1.5
¥9.7
¥2.2
¥18.5
¥5.9

US short
tons
¥120
¥74,362
¥580
¥1,341
¥6,013

%
Change
¥1.7
¥10.8
¥2.5
¥20.1
¥6.6

Notes:
a For an explanation of analytical Methods A and B, please see Section I.D; for an explanation of the flat baseline, 1a, and dynamic baseline,
1b, please see Section X.A.1.
b PM
2.5 from tire wear and brake wear are included.

As noted above, EPA is adopting
Phase 1 and Phase 2 requirements to
control PM2.5 emissions from APUs
installed in new tractors. In the NPRM,
EPA projected an unintended increase
in downstream PM2.5 emissions because
engines powering APUs are currently
required to meet less stringent PM
standards (40 CFR 1039.101) than onroad engines (40 CFR 86.007–11) and

because the increase in emissions from
APUs more than offset the reduced
tailpipe emissions from improved
engine efficiency and road load.
However, with the new requirements for
APUs, the final program is projected to
lead to reduced downstream PM2.5
emissions of 462 tons in 2040 and 580
tons in 2050 (Table VIII–9). The net
reductions in national PM2.5 emissions

from the requirements for APUs are 927
tons and 1,114 tons in 2040 and 2050,
respectively (Table VIII–10). See Section
III.C.3 of the Preamble for additional
details on EPA’s PM emission standards
for APUs. The development of APU
emission rates with PM control is
documented in a memorandum to the
docket.761

TABLE VIII–10—IMPACT ON PM2.5 EMISSIONS OF FURTHER PM2.5 CONTROL ON APUS—FINAL PROGRAM VS. ALT 1a
USING ANALYSIS METHOD B
[US Short Tons] a
Baseline national heavyduty vehicle
PM2.5 emissions (tons)

CY

2040 .................................................................................................................
2050 .................................................................................................................

20,939
22,995

Final HD
phase 2 program national
PM2.5 emissions without
further PM
control (tons)
21,403
23,529

Final HD
phase 2 program national
PM2.5 emissions with further PM control (tons)

Net impact on
national PM2.5
emission with
further PM
control on
APUs (tons)

20,476
22,416

¥927
¥1,114

Note:
a For an explanation of analytical Methods A and B, please see Section I.D; for an explanation of the flat baseline, 1a, and dynamic baseline,
1b, please see Section X.A.1.

It is worth noting that the emission
reductions shown in Table VIII–9 are
not incremental to the emissions
reductions projected in the Phase 1
rulemaking. This is because, as
described in Sections III.D.(1).a of the
Preamble, the agencies have revised
their assumptions about the adoption
rate of APUs. This final rule assumes
that without the Phase 2 program (i.e.,

in the Phase 2 baselines), the APU
adoption rate will be 9 percent for
model years 2010 and later. EPA
conducted an analysis to estimate the
combined emissions impacts of the
Phase 1 and the Phase 2 programs for
NOX, VOC, SOX and PM2.5 in calendar
year 2050 using MOVES2014a. The
results are shown in Table VIII–11. For
NOX and PM2.5 only, we also estimated

the combined Phase 1 and Phase 2
downstream and upstream emissions
impacts for calendar year 2025, and
project that the two rules combined will
reduce NOX by up to 55,000 tons and
PM2.5 by up to 33,000 tons in that year.
For additional details, see Chapter 5 of
the RIA.

TABLE VIII–11—COMBINED PHASE 1 AND PHASE 2 ANNUAL DOWNSTREAM IMPACTS ON CRITERIA POLLUTANTS FROM
HEAVY-DUTY SECTOR IN CALENDAR YEAR 2050—FINAL PROGRAM VS. ALT 1a USING ANALYSIS METHOD B
mstockstill on DSK3G9T082PROD with RULES2

[US Short Tons] a
CY

NOX

VOC

SOX

2050 .................................................................................................................

¥100,878

¥10,067

¥2,249

PM2.5

b

¥1,001

Notes:
761 U.S. EPA. Updates to MOVES for Emissions
Analysis of Greenhouse Gas Emissions and Fuel
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Efficiency Standards for Medium- and Heavy-Duty

PO 00000

Frm 00378

A390
Sfmt 4700

Fmt 4701

Engines and Vehicles—Phase 2 FRM. Docket No.
EPA–HQ–OAR–2016, July 2016.
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a For an explanation of analytical Methods A and B, please see Section I.D; for an explanation of the flat baseline, 1a, and more dynamic
baseline, 1b, please see Section X.A.1.

(iii) Total Impacts of the Final Program
As shown in Table VIII–12, EPA
estimates that the final program will

result in overall net reductions of NOX,
VOC, SOX, CO, PM2.5, and air toxics
emissions. The results are shown both
in changes in absolute tons and in

percent reductions from the flat
reference to the final program for the
heavy-duty sector.

TABLE VIII–12—ANNUAL TOTAL IMPACTS (UPSTREAM AND DOWNSTREAM) OF CRITERIA POLLUTANTS AND AIR TOXICS
FROM HEAVY-DUTY SECTOR IN CALENDAR YEARS 2025, 2040 AND 2050—FINAL PROGRAM VS. ALT 1a USING ANALYSIS METHOD B a
CY2025
Pollutant

US short
tons
¥2
¥10
¥1
¥35
¥13,254
¥40
¥22,710
¥1,110
¥6,080
¥5,305

1,3-Butadiene ...........................................
Acetaldehyde ...........................................
Acrolein ....................................................
Benzene ...................................................
CO ............................................................
Formaldehyde ..........................................
NOX ..........................................................
PM2.5 ........................................................
SOX ..........................................................
VOC .........................................................

CY2040
%
Change

US short
tons

¥0.5
¥0.3
¥0.1
¥1.1
¥0.6
¥0.5
¥1.9
¥1.9
¥4.8
¥2.2

CY2050
%
Change

¥8
¥53
¥4
¥165
¥52,594
¥187
¥101,961
¥5,081
¥26,933
¥25,070

¥3.7
¥2.0
¥1.3
¥6.8
¥3.3
¥2.7
¥12.1
¥11.1
¥18.9
¥11.9

US short
tons
¥9
¥61
¥5
¥192
¥63,869
¥227
¥123,824
¥6,100
¥32,282
¥29,253

%
Change
¥4.1
¥2.1
¥1.3
¥7.5
¥3.8
¥2.9
¥13.3
¥12.1
¥20.5
¥13.0

Note:
a For an explanation of analytical Methods A and B, please see Section I.D; for an explanation of the flat baseline, 1a, and dynamic baseline,
1b, please see Section X.A.1.

(b) Model Year Lifetime Analysis
In addition to the annual non-GHG
emissions reductions expected from the
final rules, EPA estimated the combined
(downstream and upstream) non-GHG
impacts for the lifetime of the impacted
vehicles. Table VIII–13 shows the fleetwide reductions of NOX, PM2.5 and SOX
from the final program, relative to
Alternative 1a, through the lifetime 762
of heavy-duty vehicles. For the lifetime
non-GHG reductions by vehicle
categories, see Chapter 5 of the RIA.

a For an explanation of analytical Methods A
and B, please see Section I.D; for an explanation of the flat baseline, 1a, and dynamic
baseline, 1b, please see Section X.A.1.
b PM
2.5 from tire wear and brake wear are
included.

D. Air Quality Impacts of Non-GHG
Pollutants
Changes in emissions of non-GHG
pollutants due to these rules will impact
air quality. Information on current air
quality and the results of our air quality
modeling of the projected impacts of
these rules are summarized in the
following section. Additional
information is available in Chapter 6 of
the RIA.

TABLE VIII–13—LIFETIME NON-GHG
REDUCTIONS
USING
ANALYSIS
METHOD B—SUMMARY FOR MODEL (1) Current Concentrations of Non-GHG
Pollutants
YEARS 2018–2029
[U.S. Short Tons] a

mstockstill on DSK3G9T082PROD with RULES2

No-action alternative
(baseline)
NOX ......................................
Downstream ..................
Upstream .......................
PM2.5 .....................................
Downstream b ................
Upstream .......................
SOX .......................................
Downstream ..................
Upstream .......................

Final program
1a (Flat)
549,881
277,644
272,237
32,251
1,824
30,427
175,202
4,931
170,272

Note:
762 A

lifetime of 30 years is assumed in MOVES.
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Nationally, levels of PM2.5, ozone,
NOX, SOX, CO and air toxics are
declining.763 However, as of April 22,
2016, more than 125 million people
lived in counties designated
nonattainment for one or more of the
NAAQS, and this figure does not
include the people living in areas with
a risk of exceeding a NAAQS in the
future.764 Many Americans continue to

763 U.S. EPA, 2011. Our Nation’s Air: Status and
Trends through 2010. EPA–454/R–12–001. February
2012. Available at: http://www3.epa.gov/airtrends/
2011/.
764 Data come from Summary Nonattainment Area
Population Exposure Report, current as of April 22,
2016 at: https://www3.epa.gov/airquality/greenbk/
popexp.html and contained in Docket EPA–HQ–
OAR–2014–0827.
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be exposed to ambient concentrations of
air toxics at levels which have the
potential to cause adverse health
effects.765 In addition, populations who
live, work, or attend school near major
roads experience elevated exposure
concentrations to a wide range of air
pollutants.766
(a) Particulate Matter
There are two primary NAAQS for
PM2.5: An annual standard (12.0
micrograms per cubic meter (mg/m3)) set
in 2012 and a 24-hour standard (35 mg/
m3) set in 2006, and two secondary
NAAQS for PM2.5: An annual standard
(15.0 mg/m3) set in 1997 and a 24-hour
standard (35 mg/m3) set in 2006.
There are many areas of the country
that are currently in nonattainment for
the annual and 24-hour primary PM2.5
NAAQS. In 2005 the EPA designated 39
nonattainment areas for the 1997 PM2.5
NAAQS.767 As of April 22, 2016, more
than 23 million people lived in the 7
areas that are still designated as
nonattainment for the 1997 annual
PM2.5 NAAQS. These PM2.5
765 U.S. EPA. (2015) Summary of Results for the
2011 National-Scale Assessment. https://
www3.epa.gov/sites/production/files/2015-12/
documents/2011-nata-summary-results.pdf.
766 Health Effects Institute Panel on the Health
Effects of Traffic-Related Air Pollution. (2010)
Traffic-related air pollution: A critical review of the
literature on emissions, exposure, and health
effects. HEI Special Report 17. Available at http://
www.healtheffects.org].
767 70 FR 19844 (April 14, 2005).
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nonattainment areas are comprised of 33
full or partial counties. In December
2014 EPA designated 14 nonattainment
areas for the 2012 annual PM2.5
NAAQS.768 In March 2015, EPA
changed the initial designation from
nonattainment to unclassifiable/
attainment for four areas based on the
availability of complete, certified 2014
air quality data showing these areas met
the 2012 annual PM2.5 NAAQS. The
EPA also changed the initial 2012
annual PM2.5 NAAQS designation from
nonattainment to unclassifiable for the
Louisville, Indiana-Kentucky area. 769
As of April 22, 2016, 9 of these areas
remain designated as nonattainment,
and they are composed of 20 full or
partial counties with a population of
over 23 million. On November 13, 2009
and February 3, 2011, the EPA
designated 32 nonattainment areas for
the 2006 24-hour PM2.5 NAAQS.770 As
of April 22, 2016, 16 of these areas
remain designated as nonattainment for
the 2006 24-hour PM2.5 NAAQS, and
they are composed of 46 full or partial
counties with a population of over 32
million. In total, there are currently 24
PM2.5 nonattainment areas with a
population of more than 39 million
people.771
The EPA has already adopted many
mobile source emission control
programs that are expected to reduce
ambient PM concentrations. As a result
of these and other federal, state and
local programs, the number of areas that
fail to meet the PM2.5 NAAQS in the
future is expected to decrease. However,
even with the implementation of all
current state and federal regulations,
there are projected to be counties
violating the PM2.5 NAAQS well into the
future. States will need to meet the 2006
24-hour standards in the 2015–2019
timeframe and the 2012 primary annual
standard in the 2021–2025 timeframe.
The emission reductions and
improvements in ambient PM2.5
concentrations from this action, which
will take effect as early as model year
2018, will be helpful to states as they
768 EPA 2014. Fact Sheet: Final Area Designations
for the Annual Fine Particle Standard. https://
www3.epa.gov/pmdesignations/2012standards/
final/20141218fs.pdf.
769 https://www3.epa.gov/pmdesignations/
2012standards/final/20150331fs.pdf.
770 74 FR 58688 (November 13, 2009) and 76 FR
6056 (February 3, 2011).
771 The 39 million total is calculated by summing,
without double counting, the 1997, 2006 and 2012
PM2.5 nonattainment populations contained in the
Summary Nonattainment Area Population Exposure
report (https://www3.epa.gov/airquality/greenbk/
popexp.html). If there is a population associated
with more than one of the 1997, 2006 and 2012
nonattainment areas, and they are not the same,
then the larger of the populations is included in the
sum.
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work to attain and maintain the PM2.5
NAAQS.772 The standards can assist
areas with attainment dates in 2018 and
beyond in attaining the NAAQS as
expeditiously as practicable and may
relieve areas with already stringent local
regulations from some of the burden
associated with adopting additional
local controls.
(b) Ozone
The primary and secondary NAAQS
for ozone are 8-hour standards with a
level of 0.07 ppm. The most recent
revision to the ozone standards was in
2015; the previous 8-hour ozone
primary standard, set in 2008, had a
level of 0.075 ppm. Final nonattainment
designations for the 2008 ozone
standard were issued on April 30, 2012,
and May 31, 2012.773 As of April 22,
2016, there were 44 ozone
nonattainment areas for the 2008 ozone
NAAQS, composed of 216 full or partial
counties, with a population of more
than 120 million. In addition, EPA plans
to finalize nonattainment areas for the
2015 ozone NAAQS in October 2017.
States with ozone nonattainment
areas are required to take action to bring
those areas into attainment. The
attainment date assigned to an ozone
nonattainment area is based on the
area’s classification. The attainment
dates for areas designated
nonattainment for the 2008 8-hour
ozone NAAQS are in the 2015 to 2032
timeframe, depending on the severity of
the problem in each area.
Nonattainment area attainment dates
associated with areas designated for the
2015 NAAQS will be in the 2020–2037
timeframe, depending on the severity of
the problem in each area.774
EPA has already adopted many
emission control programs that are
expected to reduce ambient ozone
levels. As a result of these and other
federal, state and local programs, 8-hour
ozone levels are expected to improve in
the future. However, even with the
implementation of all current state and
federal regulations, there are projected
to be counties violating the ozone
NAAQS well into the future. The
emission reductions from this action,
which will take effect as early as model
year 2018, will be helpful to states as
they work to attain and maintain the
ozone NAAQS.775 The standards can
assist areas with attainment dates in
772 The final Phase 2 trailer standards and PM
controls for APUs begin with model year 2018.
773 77 FR 30088 (May 21, 2012) and 77 FR 34221
(June 11, 2012).
774 https://www3.epa.gov/ozone-pollution/2015ozone-naaqs-timelines.
775 The final Phase 2 trailer standards begin with
model year 2018.
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2018 and beyond in attaining the
NAAQS as expeditiously as practicable
and may relieve areas with already
stringent local regulations from some of
the burden associated with adopting
additional local controls.
(c) Nitrogen Dioxide
The EPA most recently completed a
review of the primary NAAQS for NO2
in January 2010. There are two primary
NAAQS for NO2: An annual standard
(53 ppb) and a 1-hour standard (100
ppb). The EPA promulgated area
designations in the Federal Register on
February 17, 2012. In this initial round
of designations, all areas of the country
were designated as ‘‘unclassifiable/
attainment’’ for the 2010 NO2 NAAQS
based on data from the existing air
quality monitoring network. The EPA
and state agencies are working to
establish an expanded network of NO2
monitors, expected to be deployed in
the 2014–2017 time frame. Once three
years of air quality data have been
collected from the expanded network,
the EPA will be able to evaluate NO2 air
quality in additional locations.776 777
(d) Sulfur Dioxide
The EPA most recently completed a
review of the primary SO2 NAAQS in
June 2010. The current primary NAAQS
for SO2 is a 1-hour standard of 75 ppb.
The EPA finalized the initial area
designations for 29 nonattainment areas
in 16 states in a notice published in the
Federal Register on August 5, 2013. In
this first round of designations, EPA
only designated nonattainment areas
that were violating the standard based
on existing air quality monitoring data
provided by the states. The agency did
not have sufficient information to
designate any area as ‘‘attainment’’ or
make final decisions about areas for
which additional modeling or
monitoring is needed (78 FR 47191,
August 5, 2013). On March 2, 2015, the
U.S. District Court for the Northern
District of California accepted, as an
enforceable order, an agreement
between the EPA and Sierra Club and
Natural Resources Defense Council to
resolve litigation concerning the
deadline for completing designations.778
The court’s order directs the EPA to
complete designations for all remaining
776 U.S. EPA. (2012). Fact Sheet—Air Quality
Designations for the 2010 Primary Nitrogen Dioxide
(NO2) National Ambient Air Quality Standards.
http://www3.epa.gov/airquality/nitrogenoxides/
designations/pdfs/20120120FS.pdf.
777 U.S. Environmental Protection Agency (2013).
Revision to Ambient Nitrogen Dioxide Monitoring
Requirements. March 7, 2013. http://www3.epa.gov/
airquality/nitrogenoxides/pdfs/20130307fr.pdf.
778 Sierra Club v. McCarthy, No. 3–13–cv–3953
(SI) (N.D. Cal. Mar. 2, 2015).
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areas in the country in up to three
additional rounds: The first round by
July 2, 2016, the second round by
December 31, 2017, and the final round
by December 31, 2020.
(e) Carbon Monoxide
There are two primary NAAQS for
CO: An 8-hour standard (9 ppm) and a
1-hour standard (35 ppm). The primary
NAAQS for CO were retained in August
2011. There are currently no CO
nonattainment areas; as of September
27, 2010, all CO nonattainment areas
have been redesignated to attainment.
The past designations were based on
the existing community-wide
monitoring network. EPA is making
changes to the ambient air monitoring
requirements for CO. The new
requirements are expected to result in
approximately 52 CO monitors
operating near roads within 52 urban
areas by January 2015 (76 FR 54294,
August 31, 2011).
(f) Diesel Exhaust PM
Because DPM is part of overall
ambient PM and cannot be easily
distinguished from overall PM, we do
not have direct measurements of DPM
in the ambient air. DPM concentrations
are estimated using ambient air quality
modeling based on DPM emission
inventories. DPM emission inventories
are computed as the exhaust PM
emissions from mobile sources
combusting diesel or residual oil fuel.
DPM concentrations were recently
estimated as part of the 2011 NATA.779
Areas with high concentrations are
clustered in the Northeast, Great Lake
States, California, and the Gulf Coast
States and are also distributed
throughout the rest of the U.S. The
median DPM concentration calculated
nationwide is 0.76 mg/m3. Half of the
DPM can be attributed to heavy-duty
diesel vehicles.

mstockstill on DSK3G9T082PROD with RULES2

(g) Air Toxics
The most recent available data
indicate that the majority of Americans
continue to be exposed to ambient
concentrations of air toxics at levels
which have the potential to cause
adverse health effects. The levels of air
toxics to which people are exposed vary
depending on where people live and
work and the kinds of activities in
which they engage, as discussed in
detail in EPA’s most recent Mobile
779 U.S. EPA (2015) 2011 National-Scale Air
Toxics Assessment. https://www3.epa.gov/nationalair-toxics-assessment/2011-nata-assessmentresults#emissions.
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Source Air Toxics Rule.780 According to
the National Air Toxic Assessment
(NATA) for 2011, mobile sources were
responsible for 50 percent of outdoor
anthropogenic toxic emissions and were
the largest contributor to cancer and
noncancer risk from directly emitted
pollutants.781 782 Mobile sources are also
large contributors to precursor
emissions which react to form air toxics.
Formaldehyde is the largest contributor
to cancer risk of all 71 pollutants
quantitatively assessed in the 2011
NATA. Mobile sources were responsible
for more than 25 percent of primary
anthropogenic emissions of this
pollutant in 2011 and are major
contributors to formaldehyde precursor
emissions. Benzene is also a large
contributor to cancer risk, and mobile
sources account for almost 80 percent of
ambient exposure. Over the years, EPA
has implemented a number of mobile
source and fuel controls which have
resulted in VOC reductions, which also
reduced formaldehyde, benzene and
other air toxic emissions.
(2) Impacts of the Rule on Projected Air
Quality
Along with reducing GHGs, the Phase
2 standards also have an impact on nonGHG, criteria and air toxic pollutant,
emissions. As shown above in Section
VIII.C, the standards will impact
exhaust emissions of these pollutants
from vehicles and will also impact
emissions that occur during the refining
and distribution of fuel (upstream
sources). Reductions in emissions of
NOX, VOC, PM2.5 and air toxics
expected as a result of the Phase 2
standards will lead to improvements in
air quality, specifically decreases in
ambient concentrations of PM2.5, ozone,
NO2 and air toxics, as well as better
visibility and reduced deposition.
Emissions and air quality modeling
decisions are made early in the
analytical process because of the time
and resources associated with full-scale
photochemical air quality modeling. As
a result, the inventories used in the air
quality modeling and the benefits
modeling are different from the final
emissions inventories presented in
780 U.S. Environmental Protection Agency (2007).
Control of Hazardous Air Pollutants from Mobile
Sources; Final Rule. 72 FR 8434, February 26, 2007.
781 U.S. EPA. (2015) 2011 NATA: Assessment
Results. https://www3.epa.gov/national-air-toxicsassessment/2011-nata-assessment-results.
782 NATA also includes estimates of risk
attributable to background concentrations, which
includes contributions from long-range transport,
persistent air toxics, and natural sources; as well as
secondary concentrations, where toxics are formed
via secondary formation. Mobile sources
substantially contribute to long-range transport and
secondarily formed air toxics.
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Section VIII.C. The air quality
inventories and the final inventories are
consistent in many ways, but there are
some important differences. For
example, in this final rulemaking, EPA
is adopting Phase 1 and Phase 2
requirements to control PM2.5 emissions
from APUs installed in new tractors, so
we do not expect increases in
downstream PM2.5 emissions from the
Phase 2 program; however, the air
quality inventories do not reflect these
requirements and therefore show
increases in downstream PM2.5
emissions. Chapter 5 of the RIA has
more detail on the differences between
the air quality and final inventories. The
results of our air quality modeling of the
criteria pollutant and air toxics impacts
of the Phase 2 standards are
summarized in the RIA and presented in
more detail in Appendix 6A to the RIA.
IX. Economic and Other Impacts
This section presents the costs,
benefits and other economic impacts of
the Phase 2 standards. It is important to
note that NHTSA’s fuel consumption
standards and EPA’s GHG standards
will both be in effect, and each will lead
to average fuel efficiency increases and
GHG emission reductions.
The net benefits of the Phase 2
standards consist of the effects of the
program on:
• vehicle program costs (costs of
complying with the vehicle CO2 and
fuel consumption standards)
• changes in fuel expenditures
associated with reduced fuel use
resulting from more efficient vehicles
and increased fuel use associated with
the ‘‘rebound’’ effect, both of which
result from the program
• economic value of reductions in
GHGs
• economic value of reductions in nonGHG pollutants
• costs associated with increases in
noise, congestion, and crashes
resulting from increased vehicle use
• savings in drivers’ time from less
frequent refueling
• benefits of increased vehicle use
associated with the ‘‘rebound’’ effect
• economic value of improvements in
U.S. energy security
The benefits and costs of these rules
are analyzed using 3 percent and 7
percent discount rates, consistent with
current OMB guidance.783 These rates
783 The range of Social Cost of Carbon (SC–CO )
2
values uses several discount rates because the
literature shows that the SC–CO2 is quite sensitive
to assumptions about the discount rate, and because
no consensus exists on the appropriate rate to use
in an intergenerational context (where costs and
benefits are incurred by different generations). Refer
to Section IX.F.1 for more information.
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TABLE IX–16—ANNUAL UPSTREAM AND DOWNSTREAM HFC-134a BENEFITS FOR THE GIVEN SC-CO2 VALUE USING
METHOD B AND RELATIVE TO THE FLAT BASELINE, USING THE GWP APPROACH a b
[Millions of 2013$] b
HFC-134a
Calendar year

5%
Average

2018 .................................................................................................................
2019 .................................................................................................................
2020 .................................................................................................................
2021 .................................................................................................................
2022 .................................................................................................................
2023 .................................................................................................................
2024 .................................................................................................................
2025 .................................................................................................................
2026 .................................................................................................................
2027 .................................................................................................................
2028 .................................................................................................................
2029 .................................................................................................................
2030 .................................................................................................................
2035 .................................................................................................................
2040 .................................................................................................................
2050 .................................................................................................................
NPV ..................................................................................................................

3%
Average

$0
$0
$0
$0
$1
$1
$1
$1
$2
$2
$3
$3
$4
$5
$6
$9
$44

$0
$0
$0
$1
$2
$3
$4
$5
$6
$7
$8
$10
$11
$15
$18
$23
$200

2.5%
Average
$0
$0
$0
$1
$3
$4
$5
$7
$9
$10
$12
$14
$16
$22
$25
$31
$320

3%,
95th Percentile
$0
$0
$0
$3
$5
$8
$11
$14
$18
$21
$25
$29
$33
$47
$54
$70
$620

Notes:
a The SC-CO values are dollar-year and emissions-year specific.
2
b For an explanation of analytical Methods A and B, please see Section I.D; for an explanation of the flat baseline, 1a, and dynamic baseline,
1b, please see Section X.A.1.
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(c) Additional Non-CO2 GHGs CoBenefits
In determining the relative social
costs of the different gases, the Marten
et al. (2014) analysis accounts for
differences in lifetime and radiative
efficiency between the non-CO2 GHGs
and CO2. The analysis also accounts for
radiative forcing resulting from
methane’s effects on tropospheric ozone
and stratospheric water vapor, and for at
least some of the fertilization effects of
elevated carbon dioxide concentrations.
However, there exist several other
differences between these gases that
have not yet been captured in this
analysis, for example the non-radiative
effects of methane-driven elevated
tropospheric ozone levels on human
health, agriculture, and ecosystems, and
the effects of carbon dioxide on ocean
acidification. Inclusion of these
additional non-radiative effects would
potentially change both the absolute and
relative value of the various gases.
Of these effects, the human health
effect of elevated tropospheric ozone
levels resulting from methane emissions
is the closest to being monetized in a
way that would be comparable to the
SCC. Premature ozone-related
cardiopulmonary deaths resulting from
global increases in tropospheric ozone
concentrations produced by the
methane oxidation process have been
the focus of a number of studies over the
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past decade (e.g., West et al. 2006; 843
Anenberg et al. 2012; 844 Shindell et al.
2012 845). Recently, a paper was
published in the peer-reviewed
scientific literature that presented a
range of estimates of the monetized
ozone-related mortality benefits of
reducing methane emissions (Sarofim et
al. 2015). For example, under their base
case assumptions using a 3 percent
discount rate, Sarofim et al. find global
ozone-related mortality benefits of
methane emissions reductions to be
$790 per ton of methane in 2020, with
10.6 percent, or $80, of this amount
resulting from mortality reductions in
the United States. The methodology
used in this study is consistent in some
(but not all) aspects with the modeling
underlying the SC-CO2 and SC-CH4
estimates discussed above, and required
a number of additional assumptions
such as baseline mortality rates and
843 West JJ, Fiore AM, Horowitz LW, Mauzerall
DL (2006) Global health benefits of mitigating ozone
pollution with methane emission controls. Proc
Natl Acad Sci USA 103 (11):3988–3993.
doi:10.1073/pnas.0600201103
844 Anenberg SC, Schwartz J, Shindell D, Amann
M, Faluvegi G, Klimont Z, . . . , Vignati E (2012)
Global air quality and health co-benefits of
mitigating near-term climate change through
methane and black carbon emission controls.
Environ Health Perspect 120 (6):831. doi:10.1289/
ehp.1104301.
845 Shindell D, Kuylenstierna JCI, Vignati E, van
Dingenen R, Amann M, Klimont Z, . . ., Fowler D
(2012) Simultaneously Mitigating Near-Term
Climate Change and Improving Human Health and
Food Security. Science 335 (6065):183–189.
doi:10.1126/science.1210026.
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mortality response to ozone
concentrations. While the EPA does
consider the methane impacts on ozone
to be important, there remain
unresolved questions regarding several
methodological choices involved in
applying the Sarofim et al. (2015)
approach in the context of an EPA
benefits analysis, and therefore the EPA
is not including a quantitative analysis
of this effect in this rule at this time.
H. Monetized Non-GHG Health Impacts
This section discusses the economic
benefits from reductions in health and
environmental impacts resulting from
non-GHG emission reductions that can
be expected to occur as a result of the
Phase 2 standards. CO2 emissions are
predominantly the byproduct of fossil
fuel combustion processes that also
produce criteria and hazardous air
pollutant emissions. The vehicles that
are subject to the Phase 2 standards are
also significant sources of mobile source
air pollution such as direct PM, NOX,
VOCs and air toxics. The standards will
affect exhaust emissions of these
pollutants from vehicles and will also
affect emissions from upstream sources
that occur during the refining and
distribution of fuel. Changes in ambient
concentrations of ozone, PM2.5, and air
toxics that will result from the Phase 2
standards are expected to affect human
health by reducing premature deaths
and other serious human health effects,
as well as other important
improvements in public health and
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welfare. Children especially benefit
from reduced exposures to criteria and
toxic pollutants, because they tend to be
more sensitive to the effects of these
respiratory pollutants. Ozone and
particulate matter have been associated
with increased incidence of asthma and
other respiratory effects in children, and
particulate matter has been associated
with a decrease in lung maturation.
Some minority groups and children
living under the poverty line are even
more vulnerable with higher prevalence
of asthma.
It is important to quantify the health
and environmental impacts associated
with the standards because a failure to
adequately consider ancillary impacts
could lead to an incorrect assessment of
their costs and benefits. Moreover, the
health and other impacts of exposure to
criteria air pollutants and airborne
toxics tend to occur in the near term,
while most effects from reduced climate
change are likely to occur only over a
time frame of several decades or longer.
Impacts such as emissions reductions,
costs and benefits are presented in this
analysis from two perspectives:
• A ‘‘model year lifetime analysis’’
(MY), which shows impacts of the
program that occur over the lifetime of
the vehicles produced during the model
years subject to the Phase 2 standards
(MYs 2018 through 2029).,
• A ‘‘calendar year analysis’’ (CY),
which shows annual costs and benefits
of the Phase 2 standards for each year
from 2018 through 2050. We assume the
standard in the last model year subject
to the standards applies to all
subsequent MY fleets developed in the
future.
In previous light-duty and heavy-duty
GHG rulemakings, EPA has quantified
and monetized non-GHG health impacts
using two different methods. For the
MY analysis, EPA applies PM-related
‘‘benefits per-ton’’ values to the stream
of lifetime estimated emission
reductions as a reduced-form approach
to estimating the PM2.5-related benefits
of the rule.846 847 For the CY analysis,
EPA typically conducts full-scale
photochemical air quality modeling to
quantify and monetize the PM2.5- and
846 Fann, N., Baker, K.R., and Fulcher, C.M.
(2012). Characterizing the PM 2.5-related health
benefits of emission reductions for 17 industrial,
area and mobile emission sectors across the U.S.,
Environment International, 49, 241–151, published
online September 28, 2012.
847 See also: http://www3.epa.gov/airquality/
benmap/sabpt.html. The current values available
on the Web page have been updated since the
publication of the Fann et al., 2012 paper. For more
information regarding the updated values, see:
http://www3.epa.gov/airquality/benmap/models/
Source_Apportionment_BPT_TSD_1_31_13.pdf
(accessed September 9, 2014).
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ozone-related health impacts of a single
representative future year. EPA then
assumes these benefits are repeated in
subsequent future years when criteria
pollutant emission reductions are equal
to or greater than those modeled in the
representative future year.
This two-pronged approach to
estimating non-GHG impacts is
precipitated by the length of time
needed to prepare the necessary
emissions inventories and the
processing time associated with fullscale photochemical air quality
modeling for a single representative
future year. The timing requirements
(along with other resource limitations)
preclude EPA from being able to do the
more detailed photochemical modeling
for every year that we include in our
benefit and cost estimates, and require
EPA to make air quality modeling input
decisions early in the analytical process.
As a result, it was necessary to use
emissions from the proposed program to
conduct the air quality modeling.
The chief limitation when using air
quality inventories based on emissions
from the proposal in the CY modeling
analysis is that they can diverge from
the estimated emissions of the final
rulemaking. How much the emissions
might diverge and how that difference
would impact the air quality modeling
and health benefit results is difficult to
anticipate. For the FRM, EPA concluded
that when comparing the proposal and
final rule inventories, the differences
were enough to justify the move of the
typical CY benefits analysis (based on
air quality modeling) from the primary
estimate of costs and benefits to a
supplemental analysis in an appendix to
the RIA (See RIA Appendix 8.A).848
While we believe this supplemental
analysis is still illustrative of the
standard’s potential benefits, EPA has
instead chosen to characterize the CY
benefits in a manner consistent with the
MY lifetime analysis. That is, we apply
the PM-related ‘‘benefits per-ton’’ values
to the CY final rule emission reductions
to estimate the PM-related benefits of
the final rule.
This section presents the benefits-perton values used to monetize the benefits
from reducing population exposure to
PM associated with the standards. EPA
bases its analyses on peer-reviewed
studies of air quality and health and
welfare effects and peer-reviewed
studies of the monetary values of public
health and welfare improvements, and
is generally consistent with benefits
analyses performed for the analysis of
848 Chapter 5 of the RIA has more detail on the
differences between the air quality and final
inventories.
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the final Tier 3 Vehicle Rule,849 the final
2012 p.m. NAAQS Revision,850 and the
final 2017–2025 Light Duty Vehicle
GHG Rule.851
EPA is also requiring that rebuilt
engines installed in new incomplete
vehicles (i.e., ‘‘glider kit’’ vehicles) meet
the emission standards applicable in the
year of assembly of the new vehicle,
including all applicable standards for
criteria pollutants (Section XIII.B). For
the final rule, EPA has updated its
analysis of the environmental impacts of
these glider kit vehicles (see Section
XIII.B.1). These standards will decrease
PM and NOX emissions dramatically,
leading to substantial public healthrelated benefits. Although we only
present these benefits as a sensitivity
analysis in Section XIII.B, it is clear that
removing even a fraction of glider kit
vehicles from the road will yield
substantial health-related benefits that
are not captured by the primary estimate
of monetized non-GHG health impacts
described in this section.
(1) Economic Value of Reductions in
Particulate Matter
As described in Section VIII, the
standards will reduce emissions of
several criteria and toxic pollutants and
their precursors. In this analysis, EPA
only estimates the economic value of
the human health benefits associated
with the resulting reductions in PM2.5
exposure. Due to analytical limitations
with the benefit per ton method, this
analysis does not estimate benefits
resulting from reductions in population
exposure to other criteria pollutants
such as ozone.852 Furthermore, the
849 U.S. Environmental Protection Agency. (2014).
Control of Air Pollution from Motor Vehicles: Tier
3 Motor Vehicle Emission and Fuel Standards Final
Rule: Regulatory Impact Analysis, Assessment and
Standards Division, Office of Transportation and
Air Quality, EPA–420–R–14–005, March 2014.
Available on the internet: http://www3.epa.gov/
otaq/documents/tier3/420r14005.pdf.
850 U.S. Environmental Protection Agency. (2012).
Regulatory Impact Analysis for the Final Revisions
to the National Ambient Air Quality Standards for
Particulate Matter, Health and Environmental
Impacts Division, Office of Air Quality Planning
and Standards, EPA–452–R–12–005, December
2012. Available on the internet: http://
www3.epa.gov/ttnecas1/regdata/RIAs/finalria.pdf.
851 U.S. Environmental Protection Agency (U.S.
EPA). (2012). Regulatory Impact Analysis: Final
Rulemaking for 2017–2025 Light-Duty Vehicle
Greenhouse Gas Emission Standards and Corporate
Average Fuel Economy Standards, Assessment and
Standards Division, Office of Transportation and
Air Quality, EPA–420–R–12–016, August 2012.
Available on the Internet at: http://www3.epa.gov/
otaq/climate/documents/420r12016.pdf.
852 The air quality modeling that underlies the
PM-related benefit per ton values also produced
estimates of ozone levels attributable to each sector.
However, the complex non-linear chemistry
governing ozone formation prevented EPA from
developing a complementary array of ozone benefit
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benefits per-ton method, like all air
quality impact analyses, does not
monetize all of the potential health and
welfare effects associated with reduced
concentrations of PM2.5.
This analysis uses estimates of the
benefits from reducing the incidence of
the specific PM2.5-related health impacts
described below. These estimates,
which are expressed per ton of PM2.5related emissions eliminated by the
final program, represent the monetized
value of human health benefits
(including reductions in both premature
mortality and premature morbidity)
from reducing each ton of directly
emitted PM2.5 or its precursors (SO2 and
NOX), from a specified source. Ideally,
the human health benefits would be
estimated based on changes in ambient

PM2.5 as determined by full-scale air
quality modeling. However, the length
of time needed to prepare the necessary
emissions inventories, in addition to the
processing time associated with the
modeling itself, has precluded us from
performing air quality modeling that
reflects the emissions and air quality
impacts associated with the final
program.
EPA received comment regarding the
omission of ozone-related benefits from
the non-GHG benefits analysis included
in the proposal. EPA agrees that total
benefits are underestimated when
ozone-related benefits are not included
in the primary analysis. However, for
reasons described in the introduction to
this section, PM- and ozone-related
health benefits based on air quality

modeling for the CY analysis are not
included in the primary estimate of
costs and benefits. Instead, they can be
found as a supplemental analysis to the
RIA in Appendix 8A.
The PM-related dollar-per-ton benefit
estimates used in this analysis are
provided in Table IX–17. As the table
indicates, these values differ among
pollutants, and also depend on their
original source, because emissions from
different sources can result in different
degrees of population exposure and
resulting health impacts. In the
summary of costs and benefits, Section
IX.K of this Preamble, EPA presents the
monetized value of PM-related
improvements associated with the final
program.

TABLE IX–17—PM-RELATED BENEFITS-PER-TON VALUES
[Thousands, 2013$] a
Upstream sources d

On-road mobile sources
Year c
Direct PM2.5

I

SO2

I

NOX

Direct PM2.5

I

SO2

I

NOX

Estimated Using a 3 Percent Discount Rate b
2016
2020
2025
2030

.........................................................
.........................................................
.........................................................
.........................................................

$380–$870
410–920
450–1,000
490–1,100

$20–$46
22–50
25–56
28–62

$7.8–$18
8.2–18
9.0–20
9.7–22

$330–$760
350–800
400–890
430–960

$71–$160
76–170
84–190
92–200

$6.9–$16
7.5–17
8.2–18
8.9–20

$300–$680
320–730
350–800
380–870

$64–$140
68–150
76–170
82–180

$6.3–$14
6.7–15
7.4–17
8.0–18

Estimated Using a 7 Percent Discount Rate b
2016
2020
2025
2030

.........................................................
.........................................................
.........................................................
.........................................................

$340–$780
370–830
410–920
440–990

$18–$42
20–45
22–50
25–56

$7.1–$16
7.5–17
8.1–18
8.8–20
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Notes:
a The benefit-per-ton estimates presented in this table are based on a range of premature mortality estimates derived from the ACS study
(Krewski et al., 2009) and the Six-Cities study (Lepeule et al., 2012). See Chapter VIII of the RIA for a description of these studies.
b The benefit-per-ton estimates presented in this table assume either a 3 percent or 7 percent discount rate in the valuation of premature mortality to account for a twenty-year segmented premature mortality cessation lag.
c Benefit-per-ton values were estimated for the years 2016, 2020, 2025 and 2030. We hold values constant for intervening years (e.g., the
2016 values are assumed to apply to years 2017–2019; 2020 values for years 2021–2024; 2030 values for years 2031 and beyond).
d We assume for the purpose of this analysis that total ‘‘upstream emissions’’ are most appropriately monetized using the refinery sector benefit per-ton values. The majority of upstream emission reductions associated with the final rule are related to domestic onsite refinery emissions
and domestic crude production. While total upstream emissions also include storage and transport sources, as well as sources upstream from
the refinery, we have chosen to simply apply the refinery values.

The benefit-per-ton technique has
been used in previous analyses,
including EPA’s 2017–2025 Light-Duty
Vehicle Greenhouse Gas Rule,853 the

Reciprocating Internal Combustion
Engine rules,854 855 and the Residential
Wood Heaters NSPS.856 Table IX–18
shows the quantified PM2.5-related co-

benefits captured in those benefit perton estimates, as well as unquantified
effects the benefit per-ton estimates are
unable to capture.

per ton values. This limitation notwithstanding, we
anticipate that the ozone-related benefits associated
with reducing emissions of NOX and VOC are
substantial. Refer to RIA Appendix 8.A for the
ozone benefits results from the supplemental CY
benefits analysis.
853 U.S. Environmental Protection Agency (U.S.
EPA). (2012). Regulatory Impact Analysis: Final
Rulemaking for 2017–2025 Light-Duty Vehicle
Greenhouse Gas Emission Standards and Corporate
Average Fuel Economy Standards, Assessment and
Standards Division, Office of Transportation and
Air Quality, EPA–420–R–12–016, August 2012.

Available on the Internet at: http://www3.epa.gov/
otaq/climate/documents/420r12016.pdf.
854 U.S. Environmental Protection Agency (U.S.
EPA). (2013). Regulatory Impact Analysis for the
Reconsideration of the Existing Stationary
Compression Ignition (CI) Engines NESHAP, Office
of Air Quality Planning and Standards, Research
Triangle Park, NC. January. EPA–452/R–13–001.
Available at http://www3.epa.gov/ttnecas1/regdata/
RIAs/RICE_NESHAPreconsideration_Compression_
Ignition_Engines_RIA_final2013_EPA.pdf.
855 U.S. Environmental Protection Agency (U.S.
EPA). (2013). Regulatory Impact Analysis for
Reconsideration of Existing Stationary Spark

Ignition (SI) RICE NESHAP, Office of Air Quality
Planning and Standards, Research Triangle Park,
NC. January. EPA–452/R–13–002. Available at
http://www3.epa.gov/ttnecas1/regdata/RIAs/
NESHAP_RICE_Spark_Ignition_RIA_
finalreconsideration2013_EPA.pdf.
856 U.S. Environmental Protection Agency (U.S.
EPA). (2015). Regulatory Impact Analysis for
Residential Wood Heaters NSPS Revision. Office of
Air Quality Planning and Standards, Research
Triangle Park, NC. February. EPA–452/R–15–001.
Available at http://www2.epa.gov/sites/production/
files/2015-02/documents/20150204-residentialwood-heaters-ria.pdf.
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TABLE IX–18—HUMAN HEALTH AND WELFARE EFFECTS OF PM2.5
Pollutant/
effect

Quantified and monetized in primary estimates

PM2.5 ..............

Adult premature mortality ...........................................................
Acute bronchitis ..........................................................................
Hospital Admissions: Respiratory and cardiovascular ...............
Emergency room visits for asthma .............................................
Nonfatal heart attacks (myocardial infarction) ............................
Lower and upper respiratory illness ...........................................
Minor restricted-activity days ......................................................
Work loss days ...........................................................................
Asthma exacerbations (asthmatic population).
Infant mortality.
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A more detailed description of the
benefit-per-ton estimates is provided in
Chapter 8 of the RIA that accompanies
this rulemaking. Readers interested in
reviewing the complete methodology for
creating the benefit-per-ton estimates
used in this analysis can consult EPA’s
‘‘Technical Support Document:
Estimating the Benefit per Ton of
Reducing PM2.5 Precursors from 17
Sectors.’’ 857 Readers can also refer to
Fann et al. (2012) 858 for a detailed
description of the benefit-per-ton
methodology.
As Table IX–17 indicates, EPA
projects that the per-ton values for
reducing emissions of non-GHG
pollutants from both vehicle use and
upstream sources such as fuel refineries
will increase over time.859 These
projected increases reflect rising income
levels, which increase affected
individuals’ willingness to pay for
reduced exposure to health threats from
air pollution.860 They also reflect future
population growth and increased life
expectancy, which expands the size of
the population exposed to air pollution
in both urban and rural areas, especially
857 For more information regarding the updated
values, see: http://www3.epa.gov/airquality/
benmap/models/Source_Apportionment_BPT_TSD_
1_31_13.pdf (accessed September 9, 2014).
858 Fann, N., Baker, K.R., and Fulcher, C.M.
(2012). Characterizing the PM2.5-related health
benefits of emission reductions for 17 industrial,
area and mobile emission sectors across the U.S.,
Environment International, 49, 241–151, published
online September 28, 2012.
859 As we discuss in the emissions chapter of the
RIA (Chapter V), the rule will yield emission
reductions from upstream refining and fuel
distribution due to decreased petroleum
consumption.
860 The issue is discussed in more detail in the
2012 p.m. NAAQS RIA. See U.S. Environmental
Protection Agency. (2012). Regulatory Impact
Analysis for the Final Revisions to the National
Ambient Air Quality Standards for Particulate
Matter, Health and Environmental Impacts
Division, Office of Air Quality Planning and
Standards, EPA–452–R–12–005, December 2012.
Available on the internet: http://www3.epa.gov/
ttnecas1/regdata/RIAs/finalria.pdf.
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Unquantified effects changes in:
Chronic and subchronic bronchitis cases.
Strokes and cerebrovascular disease.
Low birth weight.
Pulmonary function.
Chronic respiratory diseases other than chronic bronchitis.
Non-asthma respiratory emergency room visits.
Visibility.
Household soiling.

among older age groups with the highest
mortality risk.861
(2) Unquantified Health and
Environmental Impacts
One commenter supported the
inclusion of all quantifiable impacts of
reductions in non-GHG pollutants.
Specifically, they suggested the
inclusion of ecosystem benefits from
reduced non-GHG pollutants including
those to crops as well as consideration
of the impacts on toxic air contaminants
such as diesel PM.
In addition to the PM-related copollutant health impacts EPA quantifies
in this analysis, EPA acknowledges that
there are a number of other health and
human welfare endpoints that we are
not able to quantify or monetize because
of current limitations in the methods or
available data. These impacts are
associated with emissions of air toxics
(including benzene, 1,3-butadiene,
formaldehyde, acetaldehyde, acrolein,
naphthalene and ethanol), ambient
ozone, and ambient PM2.5 exposures.
Chapter 8 of the RIA lists these
unquantified health and environmental
impacts. While there will be impacts
associated with air toxic pollutant
emission changes that result from the
final standard, EPA will not attempt to
monetize those impacts. This is
primarily because currently available
tools and methods to assess air toxics
risk from mobile sources at the national
scale are not adequate for extrapolation
to incidence estimations or benefits
assessment. The best suite of tools and
methods currently available for
assessment at the national scale are
those used in the National-Scale Air
Toxics Assessment (NATA). EPA’s
Science Advisory Board specifically
commented in their review of the 1996
NATA that these tools were not yet
ready for use in a national-scale benefits
861 For more information about EPA’s population
projections, please refer to the following: http://
www3.epa.gov/air/benmap/models/
BenMAPManualAppendicesAugust2010.pdf (See
Appendix K).
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analysis, because they did not consider
the full distribution of exposure and
risk, or address sub-chronic health
effects.862 While EPA has since
improved the tools, there remain critical
limitations for estimating incidence and
assessing benefits of reducing mobile
source air toxics.863 EPA continues to
work to address these limitations;
however, EPA does not have the
methods and tools available for
national-scale application in time for
the analysis of the final rules.864
I. Energy Security Impacts
The Phase 2 standards are designed to
require improvements in the fuel
efficiency of medium- and heavy-duty
vehicles and, thereby, reduce fuel
consumption and GHG emissions. In
turn, the Phase 2 standards help to
reduce U.S. petroleum imports. A
reduction of U.S. petroleum imports
reduces both financial and strategic
risks caused by potential sudden
disruptions in the supply of imported
petroleum to the U.S., thus increasing
862 Science Advisory Board. 2001. NATA—
Evaluating the National-Scale Air Toxics
Assessment for 1996—an SAB Advisory. http://
www3.epa.gov/ttn/atw/sab/sabrev.html.
863 Examples include gaps in toxicological data,
uncertainties in extrapolating results from highdose animal experiments to estimate human effects
at lower does, limited ambient and personal
exposure monitoring data, and insufficient
economic research to support valuation of the
health impacts often associated with exposure to
individual air toxics. See Gwinn et al., 2011.
Meeting Report: Estimating the Benefits of Reducing
Hazardous Air Pollutants—Summary of 2009
Workshop and Future Considerations. Environ
Health Perspectives, Jan 2011; 119(1): 125–130.
864 In April, 2009, EPA hosted a workshop on
estimating the benefits of reducing hazardous air
pollutants. This workshop built upon the work
accomplished in the June 2000 in an earlier (2000)
Science Advisory Board/EPA Workshop on the
Benefits of Reductions in Exposure to Hazardous
Air Pollutants, which generated thoughtful
discussion on approaches to estimating human
health benefits from reductions in air toxics
exposure, but no consensus was reached on
methods that could be implemented in the near
term for a broad selection of air toxics. Please visit
http://epa.gov/air/toxicair/2009workshop.html for
more information about the workshop and its
associated materials.
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critical systems or systems affecting
safety-critical functions, or technologies
designed for the purpose of reducing the
frequency of vehicle crashes. NHTSA
prohibited credits for these technologies
under any circumstances in its CAFE
program (see 77 FR 62730). NHTSA
believes a similar strategy is warranted
for heavy-duty vehicle as well.
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(4) Credit Acquisition Plan
Requirements
The National Program was designed
to provide manufacturers with
averaging, banking and trading (ABT)
flexibilities for meeting the GHG and
fuel efficiency standards to optimize the
effectiveness of the program. As a part
of these flexibilities, manufacturers
generating a shortfall in fuel
consumption credits for a given model
year must submit a credit plan to
NHTSA describing how it plans to
resolve its deficits within 3 models year.
To assist manufacturers, NHTSA is
modify 49 CFR 535.9(a)(6) of its
regulation to clarify and provide
guidance to manufacturers on the
requirements for a credit allocation plan
which contains provisions to acquire
credits from another manufacturer
which will be earned in future model
years.
The current regulations do not specify
if future credit acquisition is permitted
or not and the revision is intended to
clarity that it is, with respect to the
limitation a credit shortfall can only be
carried forward three years. Providing
this clarification is intended to increase
transparency within the program and
ensure all manufacturers are aware of its
available flexibilities. NHTSA is
adopting the requirement that in order
for a credit allocation plan to be
approved, NHTSA will require an
agreement signed by both
manufacturers. This requirement will
assist NHTSA with its determination
that the credits will become available to
the acquiring manufacturer when they
are earned.
(5) New Vehicle Field Inspections and
Recordkeeping Requirements
Previously, NHTSA decided not to
include recordkeeping provisions in its
regulations for the Phase 1 program.
EPA regulations include recordkeeping
requirements in 40 CFR 1036.250,
1036.735, 1036.825, 1037.250, 1037.735,
and 1037.825. For the Phase 2 program,
NHTSA is adding recordkeeping
provisions to facilitate its compliance
validation program for the final rule. For
the Phase 1 and 2 programs,
manufacturers test and conduct
modeling to determine GHG emissions
and fuel consumption performance, and
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EPA and NHTSA perform validation
testing. EPA uses the results of the
validation tests to create a finalized
report that confirms the manufacturer’s
final model year GHG emissions and
fuel consumption results. Each agency
will use this report to enforce
compliance with its standards.
NHTSA assesses compliance with fuel
consumption standards each year, based
upon EPA final verified data submitted
to NHTSA for its heavy-duty vehicle
fuel efficiency program established
pursuant to 49 U.S.C. 32902(k). NHTSA
may conduct verification testing
throughout a given model year in order
to validate data received from
manufacturers and will discuss any
potential issues with EPA and the
manufacturer. See 49 CFR 535.9. After
the end of the model year, NHTSA may
also decide to conduct field inspections
in order to confirm whether or not a
new vehicle was manufactured as
originally certified. NHTSA may
conduct field inspections separately or
in coordination with EPA. To facilitate
inspections, the agencies will add
additional provisions to the EPA
recordkeeping provisions to require
manufacturers to keep build documents
for each manufactured tractor or
vocational vehicle. Each build
document will be required to contain
specific information on the design,
manufacturing, equipment and certified
components for a vehicle. NHTSA will
request build documents through EPA
and the agencies will collaborate on the
finding of all field inspections.
Manufacturers will be required to keep
records of build documents for a period
of 8 calendar years.
XIII. Other Regulatory Provisions
In addition to the new GHG standards
in these rules, EPA and NHTSA are
amending various aspects of the
regulations as part of the HD GHG Phase
1 standards for heavy-duty highway
engines and vehicles, as described in
Section XII. EPA is also taking the
opportunity to amend regulatory
provisions for other requirements that
apply for heavy-duty highway engines,
and for certain types of nonroad engines
and equipment.
Most of the amendments described in
this section represent minor technical
issues and, as such, were not the subject
of extensive comment. Two exceptions
are the issues related to glider kits and
to competition vehicles, as noted below.
The rest of this section, for which we
received fewer comments, generally
includes only references to the more
significant comments, such as
comments that impacted our
conclusions for the provisions adopted
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in the final rule. See the RTC for a more
complete discussion of the comments.
For the convenience of the reader, we
are republishing some related text that
is not being amended. We note,
however, that we have not reopened the
standards or other fundamental aspects
of these programs that remain
unchanged substantively.
A. Amendments Related to Heavy-Duty
Highway Engines and Vehicles
This section describes a range of
regulatory amendments for heavy-duty
highway engines and vehicles that are
not directly related to GHG emission
standards. Note that Section XIII. B.
describes new requirements for glider
kits and Section XIII. F. describes
additional changes related to test
procedures that affect heavy-duty
highway engines.
(1) Alternate Emission Standards for
Specialty Heavy-Duty Vehicles
Motor vehicles conventionally
comprise a familiar set of vehicles
within a relatively narrow set of
parameters—motorcycles, cars, light
trucks, heavy trucks, buses, etc. The
definition of ‘‘motor vehicle;’’ however,
is written broadly to include a very
wide range of vehicles. Almost any
vehicle that can be safely operated on
streets and highways is considered a
motor vehicle under 40 CFR 85.1703.
Development of EPA’s emission control
programs is generally focused on a
consideration of the technology,
characteristics, and operating
parameters of conventional vehicles,
and typically includes efforts to address
concerns for special cases. For example,
the driving schedule for light-duty
vehicles includes a variation for
vehicles that are not capable of reaching
the maximum speeds specified in the
Federal Test Procedure.
Industry innovation in some cases
leads to some configurations that make
it particularly challenging to meet
regulatory requirements. We are aware
that plug-in hybrid-electric heavy-duty
vehicles are an example of this. An
engine for such a vehicle is expected to
have a much lower power rating and
duty cycle of engine speeds and loads
than a conventional heavy-duty engine.
The costs of regulatory compliance and
the mismatch to the specified duty cycle
can make it cost-prohibitive for engine
manufacturers to certify such an engine
under the heavy-duty highway engine
program.
To address concerns about certifying
atypical engines to highway heavy-duty
standards for use in hybrid vehicles, we
are therefore adopting a provision
allowing manufacturers of heavy-duty
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highway vehicles the option to install
limited numbers of engines certified to
alternate standards. Qualifying engines
would be considered motor vehicle
engines, but they may be certified to
standards that are based on standards
adopted for comparable nonroad
engines. EPA’s nonroad emission
standards have reached a point that
involves near parity with the level of
emission control represented by the
emission standards for heavy-duty
highway engines. EPA developed these
provisions especially for vehicles with
hybrid powertrains; however, the same
principles apply for three other unusual
vehicles types: amphibious vehicles,
vehicles with maximum speed at or
below 45 miles per hour, and as
described below, certain all-terrain
vehicles. We are therefore applying the
same provisions to these additional
vehicles.
California ARB suggested that we
limit relief to hybrid vehicles that have
a series configuration, or to hybrid
vehicles that have a minimum allelectric range. We chose not to adopt
these limitations because these features
are not fundamental to what we believe
is the basis for accommodating special
vehicle designs. For example, if a
vehicle needs a 20-kW gasoline engine
to recharge batteries used for
propulsion, and provides a small
amount of power directly to the wheels,
we believe this should not be
disqualified from using the specialtyvehicle provisions because there is no
expectation that 20 kW engines will be
certified to the conventional highway
heavy-duty engine standards anytime in
the foreseeable future.
We proposed to offer this flexibility
for hybrids, amphibious vehicles, and
low-speed vehicles. We also received
comment advocating that certain
qualifying all-terrain vehicles are in a
similar situation since they have unique
engine-performance requirements that
prevent them from finding compliant
highway engines; we have modified the
rule to also apply the specialty vehicle
provisions to these all-terrain vehicles.
The regulations will limit this
allowance to vehicles that have portal
axles, which are specialized axles that
increase ground clearance. Cost and/or
performance limits for such axles
preclude their use for vehicles intended
for use primarily on highways. Thus, we
believe vehicles with such axles are
designed primarily for off-road
operation, while retaining the ability to
occasionally operate on highways.
Under approach being adopted for
these various vehicles, compressionignition engines could be certified to
alternate standards that are equivalent
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to the emission standards under 40 CFR
part 1039, and spark-ignition engines
could be certified to alternate standards
that are equivalent to the Blue Sky
emission standards under 40 CFR part
1048.978 In response to a comment from
California ARB, we are adopting a
requirement that compression-ignition
engines also meet a PM standard
(Family Emission Limit) of 0.020 g/kWhr corresponding to the PM standard
that applies for heavy-duty highway
engines. Similarly, we are adopting an
N2O standard of 0.1 g/kW-hr for SCRequipped diesel-fueled engines that
corresponds to the N2O standard that
applies for heavy-duty highway engines.
This collection of standards aligns with
our expectation that such engines would
generally be expected to use the same
technologies to control emissions as
engines certified to the applicable
emission standards for heavy-duty
highway engines. (The regulation being
finalized disallows this approach for
compression-ignition engines below 56
kW since the nonroad standards for
those engines are substantially less
stringent than the standards that apply
for heavy-duty highway engines). Also,
since the nonroad duty cycles generally
better represent the in-use operating
characteristics of engines in these
specialty vehicles, we expect the
nonroad test procedures to be at least as
effective in achieving effective in-use
emission control. The regulations at 40
CFR part 1048 include a simplified form
of diagnostic controls, and we are
adopting in these rules a simplified
diagnostic control requirement for 40
CFR part 1039. These engine-based
diagnostic controls substitute for the
diagnostic requirements specified in 40
CFR 86.010–18. Note that the diagnostic
requirements apply for engine systems
or components; as such, we generally
apply those diagnostic requirements to
hybrid powertrain systems and
components only if the engine
manufacturer includes those features or
parameters as part of the certified
configuration for their engines. We may
revisit issues related to diagnostic
requirements for hybrid systems in a
future rulemaking.
These alternate standards relate
primarily to the engine certificationbased emission standards and
certification requirements. All vehiclebased requirements for evaporative
emissions continue to apply as specified
in the regulation. In addition, hybrid
vehicles would still be subject to all the
standards and requirements that apply
to heavy-duty vehicles under 40 CFR
978 Blue Sky standards are voluntary lowemission standards under 40 CFR part 1048.

PO 00000

Frm 00056

A399
Sfmt 4700

Fmt 4701

part 1037. For example, manufacturers
would need to perform powertrain
testing and run GEM to determine the
applicable g/ton-mile emission rate for
hybrid vehicles. However, the agencies
are not requiring vehicle certification for
the three other types of specialty
vehicles. Low-speed vehicles are
already excluded from the vehicle
requirements under Phase 1, while the
amphibious and all-terrain vehicles
would present significant challenges to
the vehicle simulations.
This allowance is intended to lower
the barrier to introducing innovative
technology for motor vehicles. It is not
intended to provide a full alternative
compliance path to avoid certifying to
the emission standards and control
requirements for highway engines and
vehicles. To accomplish this, EPA will
allow a manufacturer to produce no
more than 1,000 hybrid vehicles in a
single model year under this program,
and no more than 200 amphibious
vehicles, all-terrain vehicles, or speedlimited vehicles. In the case of hybrid
vehicles, we are also acting on
California ARB’s request that we adopt
a sunset provision for hybrid vehicles;
accordingly, the simplified certification
applies only through model year 2027.
In the meantime we will monitor
implementation of the program and
consider whether there is any long-term
need for these or other streamlined
certification provisions for hybrid
vehicles.
As described in the proposed rule,
California ARB is in the process of
developing similar provisions for a
reduced compliance burden for
qualifying highway vehicles toward the
goal of incentivizing vehicles with
hybrid powertrains and low-NOX
engines. The incentives generally
consist of allowing specific OBD
variances or deficiencies (for low-NOX
engines) or broadly waiving OBD
requirements (for hybrid vehicles). To
the extent that California ARB certifies
vehicles based on approving OBD
deficiencies, we would apply a similar
discretion for 49-state certification of
the same engine model to allow for
nationwide sale of those products. If
California ARB approves certification of
hybrid systems in which the highway
OBD requirements are mostly or entirely
waived, we would expect to apply the
provisions described in this section to
allow vehicle manufacturers to produce
up to 1000 such vehicles in a given year.
(2) Chassis Certification of Class 4
Heavy-Duty Vehicles
In the HD Phase 1 rule, the agencies
included a provision allowing
manufacturers to certify Class 4 and
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larger heavy-duty vehicles to the
chassis-based emission standards in 40
CFR part 86, subpart S. This applied for
greenhouse gas emission standards, but
not criteria emission standards. EPA
revisited this issue in the recent Tier 3
final rule, where we revised the
regulation to allow this same flexibility
relative to exhaust emission standards
for criteria pollutants. However, this
change to the regulation conflicted with
our response to a comment in that
rulemaking that EPA should not change
the certification arrangement for criteria
pollutants.
EPA requested comment on how best
to address this issue in a way that
resolves the various and competing
concerns. Commenters argued for and
against allowing certification of the
heavier vehicles to chassis-based
emission standards. In the final rule, we
are adopting a limited allowance to
certify vehicles above 14,000 pounds
GVWR using chassis-based certification
procedures of 40 CFR part 86, subpart
S. In particular, manufacturers may rely
on chassis-based certification for
heavier vehicles only if there is a family
with vehicles at or below 14,000 pounds
GVWR that can properly accommodate
the bigger vehicles as part of the same
family. As part of this arrangement,
chassis-certified vehicles above 14,000
pounds GVWR may not rely on a work
factor that is greater than the largest
work factor that applies for vehicles at
or below 14,000 pounds GVWR from the
same family.
(3) Nonconformance Penalties (NCPs)
The Clean Air Act requires that
heavy-duty standards for criteria
pollutants such as NOX reflect the
greatest degree of emission reduction
achievable through the application of
technology that EPA determines will be
available. Such ‘‘technology-forcing’’
standards create the risk that one or
more manufacturers may lag behind in
the development of their technology to
meet the standard and, thus, be forced
out of the marketplace. Recognizing this
risk, Congress enacted CAA section
206(g) (42 U.S.C. 7525(g)), which
requires EPA to establish
‘‘nonconformance penalties’’ to protect
these technological laggards by allowing
them to pay a penalty for engines that
temporarily are unable to meet the
applicable emission standard, while
removing any competitive advantage
those technological laggards may have.
On September 5, 2012, EPA adopted
final NCPs for heavy heavy-duty diesel
engines, which were available to
manufacturers of heavy-duty diesel
engines unable to meet the current
oxides of nitrogen (NOX) emission
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standard. On December 11, 2013, the
U.S. Court of Appeals for the District of
Columbia Circuit issued an opinion
vacating that Final Rule. It issued its
mandate for this decision on April 16,
2014, ending the availability of the
NCPs for the current NOX standard, as
well as vacating certain amendments to
the NCP regulations, due to concerns
about inadequate notice. In particular,
the amendments revised the text
explaining how EPA determines when
NCPs should be made available. In the
NPRM for this rulemaking, EPA
proposed to remove the vacated
regulatory text specifying penalties, and
re-proposed most of the other vacated
amendments. Having now provided this
additional notice and a full opportunity
for comment, we believe that it is
appropriate to finalize the proposed
changes. EPA is also adopting the
proposed new 40 CFR 86.1103–2016 to
replace the existing 40 CFR 86.1103–87.
(a) Vacated Penalties
In EPA’s regulations, NCP penalties
are calculated from inputs specific to
the standards for which NCPs are
available. The input values are specified
in 40 CFR 86.1105–87. EPA is removing
paragraph (j) of this section which
specifies the vacated inputs for the 2010
NOX emission standard. Since all
manufacturers are currently complying
with these standards, and the court
vacated the text in question, it no longer
has any purpose.
(b) Re-Proposed Text
The 2012 rule made amendments to
four different sections in 40 CFR part
86. The amendments to 40 CFR
86.1104–91 and 86.1113–87 were
supported during the rulemaking and
were not questioned in the Court’s
decision. Nevertheless, these revisions
were vacated along with the rest of the
rule. In the NPRM, EPA re-proposed
these changes, even though we had
already provided full notice and
opportunity for public comment for
these changes. Since we are adopting
text that is already in the CFR, the final
rule consists of leaving these sections of
the regulations unchanged.
(i) Upper Limits
The changes to 40 CFR 86.1104–91
affect the upper limit. The upper limit
(UL) is the emission level established by
regulation above which NCPs are not
available. A heavy duty engine cannot
use NCPs to be certified for a level
above the upper limit. CAA section
206(g)(2) refers to the upper limit as a
percentage above the emission standard,
set by regulation, that corresponds to an
emission level EPA determines to be
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‘‘practicable.’’ The upper limit is an
important aspect of the NCP regulations
not only because it establishes an
emission level above which no engine
may be certified using NCPs, but it is
also a critical component of the cost
analysis used to develop the penalty
rates. The regulations specify that the
relevant costs for determining the
COC50 and the COC90 factors are the
difference between an engine at the
upper limit and one that meets the
applicable standards (see 40 CFR
86.1113–87).
The regulatory approach adopted
under the prior NCP rules set the upper
limit at the prior emission standard
when a prior emission standard exists
and is then changed to become more
stringent. EPA concluded that this
upper limit should be reasonably
achievable by all manufacturers with
engines or vehicles in the relevant class.
It should be within reach of all
manufacturers of HD engines or HD
vehicles that are currently allowed so
that they can continue to sell their
engines and vehicles while finishing
their development of fully complying
engines. A manufacturer of a previously
certified engine or vehicle should not be
forced to immediately remove a HD
engine or vehicle from the market when
an emission standard becomes more
stringent. The prior emission standard
generally meets these goals because
manufactures have already certified
their vehicles to that standard.
One of EPA’s changes to the
regulations in 40 CFR 86.1104–91
clarifies that EPA may set the upper
limit at a level below the previous
standard if we determine that the lower
level is achievable by all engines or
vehicles in the relevant subclass. This
was the case for the vacated NCP rule.
Another change allows us to set the
upper limit at a level above the previous
standard in unusual circumstances,
such as where a new standard for a
different pollutant, or other
requirement, effectively increases the
stringency of the standard for which
NCPs would apply. This occurred for
heavy heavy-duty engines with the 2004
standards.
(ii) Payment of Penalties
The changes to 40 CFR 86.1113–87
correct EPA organizational units and
mail codes to which manufacturers
must send information. The previous
information is no longer valid.
(c) Criteria for the Availability of NCPs
Since the promulgation of the first
NCP rule in 1985, subsequent NCP rules
generally have been described as
continuing ‘‘phases’’ of the initial NCP
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rule. The first NCP rule (Phase 1),
sometimes referred to as the ‘‘generic’’
NCP rule, established three basic criteria
for determining the eligibility of
emission standards for nonconformance
penalties in any given model year (50
FR 35374, August 30, 1985). (For
regulatory language, see 40 CFR
86.1103–87). The first criterion is that
the emission standard in question must
become more difficult to meet. This can
occur in two ways, either by the
emission standard itself becoming more
stringent, or due to its interaction with
another emission standard that has
become more stringent. Second,
substantial work must be required in
order to meet the emission standard.
EPA considers ‘‘substantial work’’ to
mean the application of technology not
previously used in that vehicle or
engine class/subclass, or a significant
modification of existing technology, in
order to bring that vehicle/engine into
compliance. EPA does not consider
minor modifications or calibration
changes to be classified as substantial
work. Third, EPA must find that a
manufacturer is likely to be
noncomplying for technological reasons
(referred to in earlier rules as a
‘‘technological laggard’’). Prior NCP
rules have considered such a
technological laggard to be a
manufacturer who cannot meet a
particular emission standard due to
technological (not economic) difficulties
and who, in the absence of NCPs, might
be forced from the marketplace. During
the 2012 rulemaking, some commenters
raised issues relating to EPA’s
interpretation of these criteria:
• The extent to which the criteria are
intended to constrain EPA’s ability to
set NCPs
• The timing for evaluating the
criteria
• The meaning of technological
laggard
As its primary finding in the 2013
decision, the Court stated that EPA had
not provided sufficient notice or
opportunity for comment regarding its
interpretation of these criteria. To
address the Court’s notice and comment
concern, EPA solicited comments in the
Phase 2 NPRM on our proposed
revisions to these criteria. Note that we
proposed changes that are different from
those at issue during the court case.
(i) Constraints on EPA
Several commenters on the 2012 rule
argued (implicitly or explicitly) that
EPA cannot establish NCPs unless all of
the regulatory criteria for NCPs (in 40
CFR 86.1103–87) are met. Some went
further to argue that EPA must
demonstrate that the criteria are met.
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However, the actual regulatory text has
never stated that EPA may establish
NCPs only if all criteria are met, but
rather that EPA shall establish NCPs
‘‘provided that EPA finds’’ the criteria
are met. These criteria were included in
the regulations to clarify that
manufacturers should not expect EPA to
initiate a rulemaking to establish NCPs
where these criteria were not met.
Moreover, the regulations clearly defer
to EPA’s judgment for finding that the
criteria are met. While EPA must
explain the basis of our finding, the
regulatory language does not require us
to prove or demonstrate that the criteria
are met.
This interpretation is consistent with
the text of the Clean Air Act, which
places no explicit restrictions on when
EPA can set NCPs. In fact, it seems to
create a presumption that NCPs will be
available. The Act actually requires EPA
to allow certification of engines that do
not meet the standard unless EPA
determines the practicable upper limit
to be equal to the new emission
standard.
To address this confusion, the revised
regulatory text explicitly states that
where EPA cannot determine if all of
the criteria have been met, we may
presume that they have. In other words,
EPA does not have the burden to prove
they have been met. This policy was
opposed by Volvo in its comments to
this current rulemaking. It stated that
EPA findings ‘‘must be subject to public
review and scrutiny’’ to ‘‘adequately
protect complying manufacturers’
competitive interests.’’ However, EPA
sees no basis in the Act to believe that
Congress intended EPA to protect
complying manufacturers by denying a
request for NCPs. Rather, Congress
directed EPA to set the penalty at a level
that would ‘‘remove any competitive
disadvantage to manufacturers whose
engines or vehicles achieve the required
degree of emission reduction.’’ 979
Under the changes being adopted here,
compliant manufacturers would retain
the ability to challenge whether or not
EPA had set penalties at a level that
protects them.
(ii) Timing for Evaluating Criteria
In order to properly understand the
appropriate timing for evaluating each
of the NCP criteria, it is necessary to
understand the purpose of each. When
considered together, these criteria
evaluate the likelihood that a
manufacturer will be technologically
unable to meet a standard on time.
However, when EPA initially proposed
the NCP criteria, we noted that the first
979 42
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two criteria addressed whether there
was a possibility for a technological
laggard to develop. When the first
criterion (that there be a new standard)
is met, it creates the possibility for a
technological laggard to exist. When
manufacturers must perform substantial
work (as required for the second
criterion), it is possible that at least one
will be unsuccessful and will become a
laggard. Thus, when evaluating these
first two criteria, the purpose is to
determine whether the standard created
the possibility for a laggard to exist. The
third criterion is different because it
asks whether that possibility has turned
into a likelihood that a technological
laggard has developed. For example, a
standard may become significantly more
stringent and substantial effort might be
required for compliance, but all
manufacturers may be meeting the
applicable standard. In that situation, a
technological laggard is not likely and
penalties would be unnecessary.
In this context, it becomes clear that
since the first two of these criteria are
intended to address the question of
whether a given standard creates the
possibility for this to occur, they are
evaluated before the third criterion that
addresses the likelihood that the
possibility will actually happen. In most
cases, it is possible to evaluate these
criteria at the point a new standard is
adopted. This is the value of these
criteria, that they can usually be
evaluated long before there is enough
information to know whether a
technological laggard is actually likely.
For example, where EPA adopts a new
standard that is not technology-forcing,
but rather merely an anti-backsliding
standard, EPA could determine at the
time it is adopted that the second
criterion is not met so that
manufacturers would know in advance
that no NCPs will be made available for
that standard.
One question that arose in the 2012
rule involved how to evaluate the
second criterion if significant time has
passed and some work toward meeting
the standard has already been
completed. To address this question, the
revised text clarifies that this criterion is
to be evaluated based on actual work
needed to go from meeting the previous
standard to meeting the current
standard, regardless of the timing of
such changes. EPA looks at whether
‘‘substantial work’’ is or was required to
meet the revised standard at any time
after the standard was issued—the
important question is whether
manufacturers who were using
technology that met the previous
standard would need to build upon that
technology to meet the revised standard.
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Other interpretations would seem to be
directly contrary to the purpose of the
statute, which is designed to allow
technological laggards to be able to
certify engines even if other
manufacturers have met the standard.
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(iii) Technological Laggards
Questions also arose in 2012 about the
meaning of the term ‘‘technological
laggard.’’ While the regulations do not
define ‘‘technological laggard,’’ EPA has
previously interpreted this as meaning a
manufacturer who cannot meet the
emission standard due to technological
difficulties, not merely economic
difficulties (67 FR 51464–51465, August
8, 2002). Some have interpreted this to
mean that NCPs cannot be made
available where a manufacturer tries
and fails to meet a standard with one
technology but knew that another
technology would have allowed them to
meet the standard. In other words, that
it made a bad business decision.
However, EPA’s reference to ‘‘economic
difficulties’’ applies where a
technological path exists—at the time
EPA is evaluating the third criterion—
that would allow the manufacturer to
meet the standard on time, but the
manufacturer chooses not to use it for
economic reasons. The key question is
whether or not the technological path
exists at the time of the evaluation. To
address this confusion, the revised text
clarifies that where there is uncertainty
about whether a failure to meet the
standards is a technological failure, EPA
may presume that it was. Note that this
does not mean that EPA might declare
any failure to meet standards as a
technological failure. The change would
only apply where it is not clear.
(4) In-Use Testing
EPA and manufacturers have gained
substantial experience with in-use
testing over the last four or five years.
This has led to important insights in
ways that the test protocol can be
adjusted to be more effective. EPA is
accordingly making the following
changes to the regulations in 40 CFR
part 86, subparts N and T:
• Revise the NTE exclusion based on
aftertreatment temperature to associate
the exclusion with the specific
aftertreatment device that does not meet
the temperature criterion. For example,
there should be no NOX exclusion if a
diesel oxidation catalyst is below the
temperature threshold. EPA is also
revising the exclusion to consider
accommodation of CO emissions when
there is a problem with low
temperatures in the exhaust.
• Clarify that exhaust temperatures
should be measured continuously to
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evaluate whether those temperatures
stay above the 250 °C threshold.
• Add specifications to describe
where to measure temperatures for
exhaust systems with multiple
aftertreatment devices.
• Include a provision to add 0.00042
g/hp-hr to the PM measurement to
account for PM emissions vented to the
atmosphere through the crankcase vent.
• Increase the time allowed for
submitting quarterly reports from 30 to
45 days after the end of the quarter.
(5) Miscellaneous Amendments to 40
CFR Part 86
As described elsewhere, EPA is
making several changes to 40 CFR part
86. This includes primarily the GHG
standards for Class 2b and 3 heavy-duty
vehicles in subpart S. EPA is also
making regulatory changes related to
hearing procedures, adjustment factors
for infrequent regeneration of
aftertreatment devices, and the testing
program for heavy-duty in-use vehicles.
EPA is making several minor
amendments to 40 CFR part 86,
including the following:
• Revise 40 CFR 86.1811–17 to clarify
that the Tier 2 SFTP for 4,000 mile
testing applies to MDPVs, alternative
fueled vehicles, and flexible fueled
vehicles when operated on a fuel other
than gasoline or diesel fuel, even though
these vehicles were not subject to SFTP
standards under the Tier 2 program. We
described this in the Preamble to the
Tier 3 final rule, and we are now
making this explicit in the regulations.
• Revise 40 CFR 86.1813–17 to clarify
that gaseous-fueled vehicles are not
subject to the bleed emission test or
standard.
• Revise 40 CFR 86.1823 to extend
the default catalyst thermal reactivity
coefficient for Tier 2 vehicles to also
apply for Tier 3 vehicles. This change
was inadvertently omitted from the
recent Tier 3 rulemaking. EPA will also
be interested in a broader review of the
appropriate default value for the catalyst
thermal reactivity coefficient in some
future rulemaking. EPA will be
interested in reviewing any available
data related to this issue.
• Establish a minimum maintenance
interval of 1500 hours for DEF filters for
heavy-duty engines. This reflects the
technical capabilities for filter durability
and the expected maintenance in the
field.
• Add crankcase vent filters to the list
of maintenance items for heavy-duty
engines. This allows manufacturers to
specify a maintenance interval of 50,000
miles, or request a shorter interval
under § 86.004–25. We are also revising
consolidating regulatory provisions in
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§ 86.004–25 to allow us to remove
§ 86.007–25; this reorganization does
not change any regulatory requirements.
• Remove the idle CO standard from
40 CFR 86.007–11 and 40 CFR 86.008–
10. This standard no longer applies,
since all engines are now subject to
diagnostic requirements instead of the
idle CO standard.
• Revise 40 CFR 86.094–14 to
consolidate the streamlined certification
procedures for small-volume
manufacturers. The consolidated section
reduces potential confusion by listing
only the provisions that do not apply,
rather than trying to create (and
maintain) a comprehensive list of all the
provisions that apply, in addition to the
provisions that do not apply. Except for
removing obsolete content, the revised
regulation does not include substantive
changes to the specified procedures.
• Revise 40 CFR 86.1301 to remove
obsolete content.
EPA is also adopting several
amendments to remove obsolete text,
update cross references, and streamline
redundant regulatory text. For example,
paragraph (f)(3) of Appendix I includes
a duty cycle for heavy-duty sparkignition engines that is no longer
specified as part of the certification
process.
(6) Applying 40 CFR Part 1068 to
Heavy-Duty Highway Engines and
Vehicles
As part of the Phase 1 standards, EPA
applied the exemption and importation
provisions from 40 CFR part 1068,
subparts C and D, to heavy-duty
highway engines and vehicles. EPA also
specified that the defect reporting
provisions of 40 CFR 1068.501 were
optional. In an earlier rulemaking, EPA
applied the selective enforcement
auditing under 40 CFR part 1068,
subpart E (75 FR 22896, April 30, 2010).
EPA is in this rule adopting the rest of
40 CFR part 1068 for heavy-duty
highway engines and vehicles, with
certain exceptions and special
provisions.
40 CFR part 1068 captures a range of
compliance provisions that are common
across our engine and vehicle programs.
These regulatory provisions generally
provide the legal framework for
implementing a certification-based
program. 40 CFR part 1068 works in
tandem with the standard-setting part
for each type of engine/equipment. This
allows EPA to adopt program-specific
provisions for emission standards and
certification requirements for each type
of engine/equipment while taking a
uniform approach to the compliance
provisions that apply generally.
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Many of the provisions in 40 CFR part
1068 were originally written to align
with the procedures established in 40
CFR part 85 and part 86. EPA expects
the following provisions from 40 CFR
part 1068 to not involve a substantive
change for heavy-duty highway engines
and vehicles:
• Part 1068, subpart A, describes how
EPA handles confidential information,
how the Administrator may delegate
decision-making within the agency, how
EPA may enter manufacturers’ facilities
for inspections, what information
manufacturers must submit to EPA, how
manufacturers are required to use good
engineering judgment related to
certification, and how EPA may require
testing or perform testing. There is also
a description of labeling requirements
that apply uniformly for different types
of engines/equipment.
• The prohibited acts, penalties,
injunction provisions, and related
requirements of 40 CFR 1068.101 and
1068.125 correspond to what is
specified in Clean Air Act sections 203
through 207 (also see section 213(d)).
• 40 CFR 1068.103 describes how a
certificate of conformity applies on a
model-year basis. With the exception of
the stockpiling provisions in paragraph
(g), as described below, these provisions
generally mirror what already applies
for heavy-duty highway engines.
• 40 CFR 1068.120 describes
requirements that apply for rebuilding
engines. This includes more detailed
provisions describing how the rebuild
requirements apply for cases involving
a used engine to replace a certified
engine.
• 40 CFR part 1068, subpart F,
describes procedural requirements for
voluntary and mandatory recalls. As
noted below, EPA is modifying these
regulations to eliminate a few instances
where the part 1068 provisions differ
from what is specified in 40 CFR part
86, subpart S.
• 40 CFR part 1068, subpart G,
describes how EPA would hold a
hearing to consider a manufacturer’s
appeal of an adverse compliance
decision from EPA. These procedures
apply for penalties associated with
violations of the prohibited acts, recall,
nonconformance penalties, and
generally for decisions related to
certification. As noted below, EPA is
migrating these procedures from 40 CFR
part 86, including an effort to align with
EPA-wide regulations that apply in the
case of a formal hearing.
EPA is adopting a requirement for
manufacturers to comply with the
defect-reporting provisions in 40 CFR
1068.501. Defect reporting under 40
CFR 1068.501 involves a more detailed
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approach for manufacturers to track
possible defects and establishes
thresholds to define when
manufacturers must perform an
investigation to determine an actual rate
of emission-related defects. These
thresholds are scaled according to
production volumes, which allows us to
adopt a uniform protocol for everything
from locomotives to lawn and garden
equipment. Manufacturers that also
produce nonroad engines have already
been following this protocol for several
years. These defect-reporting
requirements are also similar to the
rules that apply in California.
40 CFR part 1068 includes a
definition of ‘‘engine’’ to clarify that an
engine becomes subject to certification
requirements when a crankshaft is
installed in an engine block. At that
point, a manufacturer may not ship the
engine unless it is covered by a
certificate of conformity or an
exemption. Most manufacturers have
opted into this definition of ‘‘engine’’ as
part of the replacement engine
exemption as specified in 40 CFR
85.1714. We are making this mandatory
for all manufacturers. A related
provision is the definition of ‘‘date of
manufacture,’’ which we use to
establish that an engine’s model year is
also based on the date of crankshaft
installation. To address the concern that
engine manufacturers might install a
large number of crankshafts before new
emission standards start to apply as a
means of circumventing those
standards, we state in 40 CFR
1068.103(g) that manufacturers must
follow their normal production plans
and schedules for building engines in
anticipation of new emission standards.
In addition to that broad principle, we
state that we will consider engines to be
subject to the standards for the new
model year if engine assembly is not
complete within 30 days after the end
of the model year with the less stringent
standards.
40 CFR part 1068 also includes
provisions related to vehicle
manufacturers that install certified
engines. EPA states in 40 CFR
1068.105(b) that vehicle manufacturers
are in violation of the tampering
prohibition if they do not follow the
engine manufacturers’ emission-related
installation instructions, which we
approve as part of the certification
process.
40 CFR part 1068 also establishes that
vehicles have a model year and that
installing certified engines includes a
requirement that the engine be certified
to emission standards corresponding to
the vehicle’s model year. An exception
to allow for normal production and
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build schedules is described in 40 CFR
1068.105(a). This ‘‘normal-inventory’’
allowance is intended to allow for
installation of previous-tier engines that
are produced under a valid certificate by
the engine manufacturer shortly before
the new emission standards start to
apply. Going beyond normal inventory
is considered to be ‘‘stockpiling.’’
Stockpiling such engines will be
considered an unlawful circumvention
of the new emission standards. The
range of companies and production
practices is much narrower for heavyduty highway engines and vehicles than
for nonroad engines and equipment.
EPA is therefore finalizing the proposed
additional specifications to define or
constrain engine-installation schedules
that will be considered to fall within
normal-inventory practices. In
particular, vehicle manufacturers must
follow their normal production
schedules to use up their supply of
‘‘previous-tier’’ engines once new
emission standards start to apply; the
regulation further specifies that this
allowance may not extend beyond three
months into the year in which new
standards apply. For any subsequent
installation of previous-tier engines,
EPA requires that vehicle manufacturers
get EPA approval based on a
demonstration that the excess inventory
is a result of unforeseeable
circumstances rather than
circumvention of emission standards.
EPA approval in those circumstances
will be limited to a maximum of 50
engines to be installed for up to three
additional months for a single vehicle
manufacturer.
We are finalizing these stockpiling
provisions, although we received two
comments that supported changes from
the proposal. Daimler suggested a
greater allowance of 1000 or more
engines meeting the earlier tier of
standards to correspond to prevailing
production volumes. This comment
appears to reflect an expectation that
engine manufacturers would continue to
produce these previous-tier engines
after the new emission standards have
started to apply; however, this is not the
case. The inventory allowance is
focused on vehicle manufacturers using
up their normal inventories of engines
that were built before the change in
emission standards over some number
of months into the New Year. Even
high-volume vehicle manufacturers
should not be buying large quantities of
engines shortly before a change in
emission standard. The inventory
allowance rather allows for vehicle
manufacturers to prudently plan to
make a reasonable transition to the new
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engines in the months following the
point at which the standards start to
apply.
Gillig also commented on the
stockpiling provisions, advocating a
June 30 date for using up their inventory
of previous-tier engines. Their
production schedule typically involves
building a single bus in a day, with the
transition to new standards depending
on engine manufacturers to provide
compliant engines in a timely manner.
The proposed allowance was intended
to accommodate current business
practices that involved using up normal
inventory of previous-tier engines
within three months after new standards
start to apply, with a possible extension
to six months if the manufacturer needs
additional time to use up the last few of
its normal inventory of previous-tier
engines. We believe this approach is
consistent with Gillig’s
recommendation.
EPA considered applying 40 CFR part
1068 broadly. It is relatively
straightforward to apply the provisions
of this part to all engines subject to the
criteria emission standards in 40 CFR
part 86, subpart A, and the associated
vehicles. Manufacturers of comparable
nonroad engines are already subject to
all these provisions. However, highway
motorcycles and Class 2b and 3 heavyduty vehicles subject to criteria
emission standards under 40 CFR part
86, subpart S, are covered by a
somewhat different compliance
program. EPA is therefore applying only
the hearing procedures from 40 CFR
part 1068 for highway motorcycles,
light-duty vehicles, light-duty trucks,
medium-duty passenger vehicles, and
chassis-certified Class 2b and 3 heavyduty vehicles. See Section XIII.D.(1) for
a description of the hearing procedures
from 40 CFR part 1068.
Note that EPA is amending 40 CFR
85.1701 to specify that the exemption
provisions of 40 CFR part 85, subpart R,
apply to heavy-duty engines subject to
regulation under 40 CFR part 86,
subpart A. This is intended to limit the
scope of this provision so that it does
not apply for Class 2b and 3 heavy-duty
vehicles subject to standards under 40
CFR part 86, subpart S. This change
corrects an inadvertently broad
reference to heavy-duty vehicles in 40
CFR 85.1701.
B. Amendments Affecting Glider
Vehicles and Glider Kits
(1) Background
EPA proposed several amendments
related to both criteria pollutant and
GHG emissions from glider vehicles, as
well as related provisions for glider
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kits.980 With respect to criteria pollutant
emissions, EPA proposed that as of
January 1, 2018, most donor engines
installed in glider vehicles would have
to meet criteria pollutant standards
corresponding to the year of assembly of
the glider vehicle. This would amend
the provision allowing donor engines to
meet the standards for the year of the
engine. 40 CFR 1037.150(j). EPA further
solicited comment on an earlier
effective date for this provision. 80 FR
40529.
With respect to GHG emissions, EPA
proposed that all glider vehicles
(whether produced by large or small
manufacturers) meet the Phase 2 vehicle
standards (which, among other things,
would entail glider kit manufacturers
generating fuel maps for each engine
that would be used). This would remove
a transition provision from the Phase 1
rules which allowed glider vehicles to
use engines not certified to the Phase 1
standards. 40 CFR 1037.150(j). Glider
vehicles produced by large
manufacturers are presently subject to
the Phase 1 vehicle standards, but those
produced by small manufacturers are
not. 40 CFR 1037.150(c). Put a different
way, the combination of these two
provisions means that non-small
businesses could use pre-2013 engines
in glider vehicles, but were required to
meet (and certify to) the Phase 1 GHG
vehicle standards. EPA proposed to
require all glider vehicles to meet the
applicable GHG standards as of January
1, 2018. See generally 80 FR 40528.
In the March, 2016 Notice of Data
Availability, EPA solicited further
comment on possible exceptions to the
proposal.981 Specifically, EPA solicited
comment with respect to engines
meeting 2010 criteria pollutant
standards, and for engines still within
their original regulatory useful life. 81
FR 10826.982
EPA received many comments from
manufacturers of both glider kits and
glider vehicles, many comments from
manufacturers of engines meeting
current criteria pollutant standards and
dealers selling trucks containing those
980 Glider vehicles are motor vehicles produced to
accept rebuilt engines (or other used engines) along
with used axles and/or transmissions. The common
commercial term ‘‘glider kit’’ is used here primarily
to refer to a chassis into which the used/rebuilt
engine is installed. See Figure I–1 in section I.E.1
of this Preamble, showing a picture of a glider kit.
981 The NODA requested comment on an EPA
memorandum ‘‘Legal Memorandum Discussing
Issues Pertaining to Trailers, Glider Vehicles, and
Glider Kits under the Clean Air Act’’, February
2016, EPA–HQ–OAR–2014–0827–1627, 81 FR
10826.
982 Glider vehicles and glider kits are exempt
from NHTSA’s Phase 1 fuel consumption standards.
NHTSA did not propose revisions specific to glider
vehicles in this rulemaking.
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compliant engines, and comments from
the NGO community and from CARB.
Engine and vehicle manufacturers took
opposing positions. Some supported the
proposed approach, and urged an earlier
effective date to avoid a pre-buy of
glider vehicles with highly polluting
engines. Others stated that the proposed
provisions exceeded EPA’s authority to
set emission standards for new engines
and new vehicles, in addition to
objecting to the proposed provisions as
a matter of policy. See Section I.E.1 of
this document and RTC Section 14.2.
Some of the comments helped EPA
target flexibility for glider vehicles that
serve arguably legitimate purposes (such
as reclaiming relatively new
powertrains from vehicles chassis that
fail prematurely), without causing
substantial adverse environmental
impacts. All of these comments are fully
summarized and responded to in RTC
Section 14.2. We set out here the actions
we are taking in this Phase 2 rule, and
then explain the basis for those actions.
(2) Overview of Final Rule Provisions
for Glider Kits and Glider Vehicles
We are finalizing the proposed gliderrelated provisions but have made
several revisions in recognition of the
differences between glider vehicles
produced to avoid the 2010 criteria
pollutant emission standards and those
manufactured for other more legitimate
purposes. The provisions being
finalized are intended to allow a
transition to a long-term program in
which manufacture of glider vehicles
better reflects the original reason
manufacturers began to offer these
vehicles—to allow the reuse of
relatively new powertrains from
damaged vehicles.
Under the provisions being finalized
for the long-term program, all glider
vehicles will need to be covered by both
vehicle and engine certificates. The
vehicle certificate will require
compliance with the GHG vehicle
standards of 40 CFR part 1037. The
engine certificate will require
compliance with the GHG engine
standards of 40 CFR part 1036, plus the
criteria pollutant standards of 40 CFR
part 86. Used/rebuilt/remanufactured
engines may be installed in the glider
vehicles without meeting standards for
the year of glider vehicle assembly,
provided the engines are within their
regulatory useful life (or meet similar
criteria). These engines would still need
to meet criteria pollutant standards
corresponding to the year of the engine.
EPA is also finalizing a transitional
program that will allow glider vehicle
manufacturers additional flexibility.
The first step allows each
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manufacturer’s combined production of
glider kits and glider vehicles with
higher polluting engines to be at the
manufacturer’s highest annual
production of glider kits and glider
vehicles for any year from 2010 to
2014.983 Any glider vehicles produced
in greater volumes would need to meet
the engine standards corresponding to
the year of the assembly of the glider
vehicle. With respect to GHG standards,
all vehicles within this allowance will
remain subject to the existing Phase 1
requirements for both engines and
vehicles, so that small manufacturers
would still be exempt from these
provisions up to the allowance. Any
glider kits and glider vehicles produced
beyond this allowance will be subject to
all requirements applicable to new
engines and new vehicles for MY 2017.
Other than the 2017 production limit,
EPA will continue the Phase 1 approach
until January 1, 2018. This allows small
businesses to produce glider kits and
glider vehicles up to the production
limit without new constraints. Large
manufacturers producing complete
glider vehicles remain subject to the 40
CFR part 1037 GHG vehicle standards,
as they have been since the start of
Phase 1. However large manufacturers
may provide exempted glider kits to
small businesses during this time frame.
Effective January 1, 2018, the longterm program begins generally, but with
certain transitional flexibilities. In other
words, except for the following
allowances, glider vehicles will need to
comply with the long-term program.
The exceptions are:
• Small businesses may produce a
limited number of glider vehicles
without meeting either the engine or
vehicle standards of the long-term
program. Larger vehicle manufacturers
may provide glider kits to these small
businesses without the assembled
vehicle meeting the applicable vehicle
standards. This number is limited to the
small vehicle manufacturer’s highest
annual production volume in 2010
through 2014 or 300, whichever is less.
• Model year 2010 and later engines
are not required to meet the Phase 1
GHG engine standards.
• Used/rebuilt/remanufactured
engines may be installed in the glider
vehicles without meeting standards for
the year of glider vehicle assembly,
provided the engines are within their
regulatory useful life (this provision
983 Although discussed here as a limit on the
number of glider vehicles that may be produced,
these provisions are actually exemptions for
manufacturers from the more generally applicable
restrictions on the production of glider vehicles, as
the following sentence in the text above makes
clear.
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continues from the transitional
program).
These 2018 allowances mostly
continue after 2020, but effective
January 1, 2021, all glider vehicles will
need to meet the Phase 2 GHG vehicle
standards. This means that large
manufacturers providing glider kits to
small manufacturers will need to meet
the GHG vehicle standards for the
completed vehicle (pursuant to the
delegated assembly provisions), or ship
the glider kit to the final glider vehicle
manufacturer pursuant to the
incomplete vehicle provisions (where
the final glider vehicle manufacturer
would be the certificate holder).
EPA is thus discontinuing both 40
CFR 1037.150(c) and (j) in this Phase 2
rulemaking. As finalized, the Phase 2
regulations will therefore generally treat
glider vehicles the same as other new
vehicles.984 As a result, glider vehicles
must be certified to the Phase 2 vehicle
GHG standards, which (among other
things) require a fuel map for the actual
engine in order to run GEM. In other
words, manufacturers producing glider
kits need to meet the applicable GHG
vehicle standards and, as part of their
compliance demonstration, need to have
a fuel map for each engine used.
Alternatively, the final assembler could
be the entity to obtain the certificate,
provided it had substantial control of
the overall emissions performance of the
completed vehicle. In either case,
manufacturers unable to obtain a fuel
map for an engine may ask to use a
default map, consistent with good
engineering judgment.
EPA is also providing a limited
allowance for small business
manufacturers as described in 40 CFR
1037.150(t), and also providing a
generally-applicable allowance that is
conditioned on the age of the reused
engine as described in 1037.635. See
Section XIII.B.(4) below. EPA is also
adopting new definitions of ‘‘glider
vehicle’’ and ‘‘glider kit’’ in 40 CFR
1037.801 that are generally consistent
with the common understanding of
these terms as meaning new chassis
with a rebuilt or other used engine and
new chassis designed to accept a rebuilt
or other used engine/powertrain. EPA is
also clarifying its requirements for
certification and revising its definitions
for glider manufacturers, as described
below, to ensure that affected
manufacturers understand their
responsibilities under the regulations.
984 EPA

has structured these regulations for glider
vehicles to lay out a general requirement that treats
glider vehicles (and the engines installed in them)
the same as other new vehicles (and new engines),
but also includes several exemptions from this
general requirement.
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It is important to emphasize that EPA
is not banning gliders. Rather, as
described below, EPA is requiring that
glider vehicles meet the standards that
all other new trucks are required to
meet, unless eligible for certain limited
exemptions that provide flexibility for
small businesses and for certain other
specific applications. Moreover, the
provisions being finalized are more
flexible than those proposed, but focus
the additional flexibility on vehicles
using relatively clean engines, and on
engines within their regulatory useful
life, consistent with the original purpose
of glider kits and vehicles.985
EPA proposed to begin these
requirements January 1, 2018, but
requested comment on beginning the
requirements sooner. Since the NPRM,
production of gliders has surged and
now likely exceeds 10,000 per year. We
are concerned that by finalizing
restrictions for 2018 in this rule we risk
causing a pre-buy scenario where
production surges further in 2017. This
would be both very harmful to the
environment and disruptive to the
market. To avoid these problems and to
ensure a smoother transition, we are
finalizing a glider kit and glider vehicle
production limit for calendar year 2017
for glider vehicles using high polluting
engines. The allowable production is
based on past sales for all large and
small manufacturers. Specifically, each
manufacturer’s combined 2017
production of glider kits and glider
vehicles using high polluting engines
will be capped at the manufacturer’s
highest annual production of glider kits
and glider vehicles for any year from
2010 to 2014. All vehicles within this
allowance will remain subject to the
existing Phase 1 GHG provisions as they
presently apply. Any glider kits or
glider vehicles produced beyond this
allowance will be subject to all
requirements applicable to new engines
and new vehicles for MY 2017.
(3) Impacts of Current Glider Market
Current standards for NOX and PM
(which began in 2007 and took full
effect in 2010) are at least 90 percent
lower than the most stringent previously
applicable standards, so the NOX and
PM emissions of any glider vehicles
using pre-2007 engines are at least ten
times higher than emissions from
equivalent vehicles being produced
with brand new engines.986 However,
985 Although discussed here as a limit on the
number of glider vehicles that may be produced,
these provisions are actually exemptions for
manufacturers from the more generally applicable
restrictions on the production of glider vehicles.
986 The NO and PM standards for MY 2007 and
X
later engines are 0.20 g/hp-hr and 0.01 g/hp-hr,
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most gliders being produced today use
engines originally manufactured before
2002.987 Since these pre-2002 engines
lack both EGR and exhaust
aftertreatment, they would have NOX
and PM emissions 20–40 times higher
than current engines. If miscalibrated,
emissions could be even higher. Thus,
each glider vehicle using an older
engine that is purchased instead of a
new vehicle with a current MY engine
results in significantly higher in-use
emissions of air pollutants associated
with a host of adverse human health
effects, including premature mortality
(see Section VIII above).
These emission impacts have been
compounded by the increasing sales of
these vehicles. Estimates provided to
EPA indicate that production of glider
vehicles has increased by an order of
magnitude from what it was in the
2004–2006 time frame—from a few
hundred each year to thousands.988
Glider vehicle production is not
currently being reported to EPA, but
EPA estimates that current production is
close to 10,000 each year based on
comments—including comments from
manufacturers of glider vehicles. While
the few hundred glider vehicles
produced annually in the 2004–2006
timeframe may have been produced for
arguably legitimate purposes, such as
salvaging powertrains from vehicles
otherwise destroyed in crashes, EPA
believes (as did many commenters) that
the more than tenfold increase in glider
kit production since the MY 2007
criteria pollutant emission standards
took effect reflects an attempt to avoid
these more stringent standards and
(ultimately) the Clean Air Act.
At proposal, EPA estimated the
environmental impact of 5,000 glider
vehicles per year, which would be
roughly 2 percent of the Class 8 vehicles
manufactured annually.989 We
estimated that at that rate, these gliders
could account for as much as one-half
of total NOX and PM emissions from all
respectively. The standards for MY 2004 through
2006 engines were ten times these levels, and
earlier standards were even higher.
987 See, e.g. http://www.truckinginfo.com/article/
story/2013/04/the-return-of-the-glider.aspx,
describing the engines used by a leading
manufacturer of glider vehicles (‘‘1999 to 2002model diesels were known for reliability, longevity
and good fuel mileage. Fitzgerald favors Detroit’s
12.7-liter Series 60 from that era, but also installs
pre-EGR 14-liter Cummins and 15-liter Caterpillar
diesels. All are rebuilt . . . . ’’) (emphasis added).
See also additional documentation of this point in
RTC Section 14.2.
988 ‘‘Industry Characterization of Heavy Duty
Glider Kits,’’ MacKay & Company, September 30,
2013.
989 Frequently Asked Questions about HeavyDuty ‘‘Glider Vehicles’’ and ‘‘Glider Kits,’’ EPA–
420–F–15–904, July 2015.
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new Class 8 vehicles. Several
commenters supported EPA’s
assessment of the environmental
impacts of glider vehicles. Volvo
suggested the impacts were even greater,
estimating that 2014 glider sales were
‘‘on the order of 6,000’’ and that they
emit twice as many tons of PM as the
rest of the 2014 vehicles. In later
supplemental comments, Volvo
provided evidence that current sales
have grown to 10,000 or more per year.
Even some commenters opposing EPA’s
proposal acknowledged that glider sales
are now over 10,000 units annually. No
commenters disagreed with EPA’s
previous (understated) assessment of
NOX and PM impacts.
For the final rule, EPA has updated its
analysis of the environmental impacts of
gliders. The updated analysis used the
same emissions modeling tool used to
estimate the other emissions impacts of
the rule, described in Section VII of the
Preamble. The modeling of gliders
assumed annual glider sales of 10,000
for 2015 and later, consistent with the
comments received on the proposal. The
modeling also assumed that these
gliders emit at the level equivalent to
the engines meeting the MY 1998–2001
standards, since most glider vehicles
currently being produced use
remanufactured engines of this vintage,
and projects them to have the same
usage patterns/lifetimes as similar new
vehicles. (We did not attempt to account
for any miscalibration of these engines).
This analysis shows that without the
new restrictions, glider vehicles on the
road in 2025 would emit nearly 300,000
tons of NOX and nearly 8,000 tons of PM
annually. Although glider vehicles
would make up only 5 percent of heavyduty tractors on the road, their
emissions would represent about one
third of all NOX and PM emissions from
heavy-duty tractors in 2025. By
restricting the number of glider vehicles
with high polluting engines on the road,
these excess PM and NOX emissions
will decrease dramatically, leading to
substantial public health-related
benefits. Put into monetary terms using
PM-related benefit-per-ton values
described in Section IX.H, the removal
of all unrestricted glider vehicle
emissions from the atmosphere would
yield between $6 to $14 billion in
benefits annually (2013$). It is clear that
removing even a fraction of these glider
vehicles with high polluting engines
from the road will yield substantial
health-related benefits.
(4) EPA Engine Standards
EPA is thus amending its rules to
generally require that glider vehicles
produced on or after January 1, 2017 use
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engines certified to the standards
applicable to the calendar year in which
assembly of the glider vehicle is
completed, with an exception in 2017
that provides a larger number of glider
vehicles under the transitional
production allowance. (Other
exceptions to this general requirement
are discussed later). This requirement
applies to all pollutants, and thus
encompasses criteria pollutant
standards as well as the separate GHG
standards. Used or rebuilt engines may
be used, as long as they have been
certified to the same standards that
apply for the calendar year of glider
vehicle assembly. For example, if
assembly of a glider vehicle is
completed in calendar year 2020, the
engine must generally meet standards
applicable for MY 2020. (If the engine
standards for model year 2020 are the
same as for model years 2017 through
2019, then any model year 2017 or later
engine may be used).
EPA is amending these rules because,
with the advent in MY 2007 of more
stringent HD diesel engine criteria
pollutant standards, continuation of
provisions allowing unlimited use of
rebuilt and reused engines meeting
much earlier MY criteria pollutant
standards results in unnecessarily high
in-use emissions. See Section XII.B.(3)
above. As stated there, these emissions
form an increasingly high percentage of
the vehicular inventory for such
dangerous pollutants as NOX and diesel
exhaust PM (a likely human
carcinogen), all of which are associated
with the most serious adverse health
effects up to and including premature
mortality. GHG emissions from these
engines also are controllable. As more
glider vehicles are produced, EPA
believes these emissions should be
controlled to the same levels as other
new engines.
The older engines currently being
used in most glider vehicles could be
retrofitted with exhaust aftertreatment
to meet current standards. However, the
primary reason these engines have been
used is because they do not include
aftertreatment.990 Thus, we believe
retrofitting these engines would not be
a preferred path. The more likely
compliance path would be to install a
used 2010 or later engine, since such
engines are presently available and it
would be probably be much simpler and
less expensive to use a 2010 engine than
to retrofit an older engine to meet
current standards. Manufacturers will
990 http://www.truckinginfo.com/article/story/
2013/04/the-return-of-the-glider.aspx., accessed
July 16, 2016.
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likely also seek to qualify under other
flexibilities provided in the Final Rule.
Recognizing that the environmental
impacts of gliders using newer engines
will generally be much smaller, EPA
requested comment on whether we
should treat such gliders differently
than gliders using older engines. 80 FR
40528; 81 FR 10826. Based on
comments received on the NODA, EPA
is finalizing additional flexibilities for
newer engines and for engines with very
low mileage. More specifically, EPA
will allow engines meeting any of the
following criteria to be used in glider
vehicles without meeting current engine
standards for either criteria pollutants or
GHGs:
(1) Engines still within their original
useful life in terms of both miles and
years.
(2) Engines of any age with less than
100,000 miles of engine operation,
provided the engines’ miles are properly
documented.
(3) Engines less than three years old
with any number of accumulated miles
of engine operation.991
Engines covered by these three
criteria are consistent with the original
intended use of glider kits—the
salvaging of relatively new powertrains
from vehicle chassis that have been
damaged or have otherwise failed
prematurely. Most of these engines
would be covered by the first criterion.
While nearly all of these engines would
be model year 2010 or later, this
criterion would theoretically allow use
of model year 2008 or 2009 engines in
calendar years before 2020.
Nevertheless, such engines would have
been certified to the same PM standards
as the 2010 engines, and would likely
have NOX emissions at or below 1.2 g/
hp-hr (i.e., the typical certification level
for engines of that vintage). EPA is
adopting the second criterion to address
very rare cases that were identified in
comments in which annual VMT is so
low that engines would not reach
991 EPA’s authority to craft different provisions
for engines within their useful life, and provisions
allowing continued production of glider vehicles
using pre-2010 engines comes from CAA authority
to consider costs under section 202(a)(2) and
202(a)(3)(D), as well as the broad authority in
section 202(a)(3)(D) over engine rebuilding. Thus,
many of these flexibilities are tailored to avoid
significant and disproportionate economic impacts
on small business glider vehicle manufacturers by
allowing most small businesses to continue to
produce glider vehicles consistent with current
levels of production, consistent with the
recommendations of the Small Business Advocacy
Review panel. See RIA section 12.7.3. Allowing
continued use of engines within their original
useful life is also consistent with one purpose of the
engine rebuilding provisions, which is to find some
legitimate means of salvaging heavy duty engines
without backsliding from those engines’ original
certified condition. See 62 FR 54702.
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100,000 miles within ten years (the
useful life in years). These engines
could be higher emitting, but would
necessarily be in applications with very
low usage, such as a small town fire
truck. As such, the total emissions from
such vehicles would be very small. The
third criterion would address other rare
cases such as where an engine is just
outside the useful life in miles, or the
miles cannot be determined. These
engines would necessarily be model
year 2015 or later, and would thus all
meet the 2010 standards. Considered
together, this additional flexibility
would have little adverse emission
impact because there would be
relatively few engines covered by these
exceptions and the vast majority would
be 2010 or later.
Several commenters supported
allowing unlimited production of glider
vehicles if they use engines certified to
2010 or later NOX and PM standards,
without regard to whether the engines
were still within their useful life. EPA
sees merit in this concept, but is
concerned that it may not be
appropriate in perpetuity. Obviously,
reuse of engines originally certified to
the 2010 standards for criteria
pollutants would not have the same
adverse environmental impacts as the
current practice of reusing pre-2002
engines that have NOX and PM
emissions 20–40 times higher than
current engines (or using post-2002 but
pre-2007 engines, which remain an
order of magnitude more polluting).
However, they would not necessarily be
as clean for GHG or criteria pollutants
as brand new engines with all new
aftertreatment components. The Phase 1
and Phase 2 engine standards mean that
brand new engines will have lower GHG
emissions than pre-Phase 1 engines. See
RIA Chapter 8 and RTC Section 14.2.
And used 2010 aftertreatment
components may be less effective at
reducing NOX or PM than when new.
Moreover, EPA has been petitioned to
adopt more stringent NOX and/or PM
standards in the future. See Section
I.F.(1) above. Thus, while using 2010
engines in glider vehicles would greatly
reduce the most serious concerns about
NOX and PM emissions relative to
current gliders, it would not eliminate
all adverse environmental impacts.
To balance these factors, EPA is
finalizing an interim provision—a
provision which may sunset if EPA
adopts new more stringent NOX or PM
standards for heavy duty engines—that
will treat gliders using MY 2010 and
later engines the same as those using
engines within their useful life. This
would avoid most of the adverse
impacts, especially for NOX and PM.
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Not requiring these engines to meet the
latest GHG standards could have some
impacts, but they would likely be small,
especially if glider vehicle sales return
to pre-2007 levels. EPA will continue to
monitor sales patterns and may rescind
this flexibility in a future rulemaking.
Several commenters expressed
concern about the impact of the
proposed changes on small businesses
that produce glider vehicles. However,
commenters opposing the proposed
requirements/clarifications did not
address the very significant adverse
environmental impacts of the huge
increase in glider vehicle production
over the last several years. EPA
recognized at the time of the proposal
that production of a smaller number of
other gliders by small manufacturers
may be appropriate, at least as an
interim allowance. 80 FR 40529. To
allow this, EPA is adopting the
proposed provision that will somewhat
preserve the regulatory status quo for
existing small businesses, allowing
limited production using highly
polluting engines based on recent sales.
This means a limited number of glider
vehicles produced by small businesses
may use older rebuilt or used engines,
provided those engines were certified to
standards from the year of the engine’s
manufacture. (Note that beginning in
MY 2021, these vehicles will have to
meet the GHG vehicle standards,
although they would not be required to
meet current criteria pollutant
standards.) For example, an existing
small business that produced glider
vehicles between 2010 and 2014, with a
peak production of 200 in 2013, may
produce up to 200 glider vehicles per
year under without having to certify
them to the GHG standards, or recertifying the engines to the nowapplicable EPA standards for criteria
pollutants (so long as the engine is
certified to criteria pollutant standards
for the year of its manufacture). To be
eligible for this provision, 40 CFR
1037.150(t), the regulation specifies that
no small entity may produce more than
300 glider vehicles (including any glider
kits it sells to another assembler) using
the older engines in any given model
year without recertifying the engines to
current EPA standards. EPA believes
that this level reflects the upper end of
the range of production that occurred
before significant avoidance of the 2007
criteria pollutant standards began. EPA
believes that, given this relief combined
with the other changes being made into
the final regulations, any small
businesses that have been focused on
producing gliders for legitimate
purposes will not be significantly

E:\FR\FM\25OCR3.SGM

25OCR3

srobinson on DSK5SPTVN1PROD with RULES3

USCA Case
07/17/2018
Page 97 of 382
Federal#18-1190
Register / Vol.Document
81, No. 206#1740848
/ Tuesday, October Filed:
25, 2016
/ Rules and Regulations
73945
impacted by the new requirements,
since they can use donor engines within
their regulatory useful life for either age
or mileage. See generally RIA Chapter
12.7.3. Only those small businesses that
have significantly increased production
to create new trucks to avoid the 2010
NOX and PM standards will have their
sales significantly restricted.
This small business flexibility is
intended for small entities for whom
glider production is a substantial
portion of their revenue to allow them
to transition to the long-term program
where they would generally install
newer cleaner engines. (We recognize
that the final regulations will allow
some small businesses to produce a
limited number of glider vehicles with
higher polluting engines as a side
business, but do not expect these
manufacturers to produce very many
glider vehicles.) We intend to monitor
its use and may place additional
restriction on this flexibility in the
future consistent with this intended
purpose.
We are also adopting provisions to
facilitate a smoother transition for small
businesses that assemble glider vehicles
from glider kits produced by larger
manufacturers. Although the long-term
program will require vehicle certificates
for glider vehicles produced by small
manufacturers using exempted engines,
we are delaying the requirement for a
vehicle certificate until 2021 for these
glider vehicles. This means the large
glider kit manufacturers may continue
the Phase 1 allowance to sell exempted
glider kits (i.e., uncertified glider kits) to
small assemblers as previously allowed
under Phase1 by 40 CFR 1037.620.
However, beginning January 1, 2021,
each glider kit sold to small assemblers
will need to have a vehicle certificate
the same as is required for other new
Phase 1 and Phase 2 glider vehicles.
Although we are allowing this
flexibility for glider kit manufacturers,
they remain responsible to take
reasonable steps to ensure that their
glider kits are not used to produce
complete vehicles in violation of the
regulations. Most importantly, the glider
kit manufacturer must comply fully
with the requirements of 40 CFR
1037.622, which specifies certain
minimum requirements for shipping
uncertified incomplete vehicles. If the
glider kit manufacturer is the certificate
holder, then the glider kit manufacturer
would have to comply with the
delegated assembly requirements of 40
CFR 1037.621. See 40 CFR
1037.635(d)(3). In addition, we would
expect manufacturers of glider kits to
have records to verify that the vehicle
assembler to whom they are shipping an
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uncertified glider kit (which would
remain permissible under Phase 1) is
aware of the regulatory requirements
and is eligible to produce glider vehicles
with older engines that do not meet
current criteria pollutant standards (i.e.
is a small business within the volume
limit, or is using engines within their
regulatory useful life). For any
assembler that is purchasing more than
one hundred glider kits in a year from
a kit manufacturer, the kit manufacturer
should verify that they are not
exceeding their allotted number. For
smaller assemblers, it may be sufficient
to verify that they are not requesting
more glider kits from that kit
manufacturer than they purchased in
any year from 2010 to 2014. Failure to
comply with these requirements, or
shipping glider kits to an ineligible
manufacturer which produces glider
vehicles with non-compliant engines,
may void the exemption granted
pursuant to 40 CFR 1037.621 or
1037.622. For example, as explained in
Section I.E.(1)(d) above, supplying
glider kits to an ineligible manufacturer
could result in causing a violation of the
Act, and thus is itself a prohibited act
under section 203(a)(1).
Finally, we are adopting a new
provision in 40 CFR 1036.150(o) that
would allow an engine manufacturer to
modify a used engine to be identical to
a previously certified configuration.
(This is similar to the allowance in 40
CFR 1068.201(i).) This allows the
manufacturer to include the used engine
in an existing certificate for the
purposes of complying with the
requirement to meet current standards
when installing an engine into a glider
vehicle. For example, if an engine
manufacture modified a used 2009
engine to be identical to a certified 2017
engine, we would allow the 2009 engine
to be covered by the 2017 certificate,
which would allow it to be installed
into a glider vehicle without restriction.
(5) Lead Time for Amended Provisions
Other than the production volume
provision discussed at the beginning of
this Section XIII.B, the requirement for
gliders to meet engine and vehicle
standards applicable to other new
vehicles and engines do not take effect
before January 1, 2018. With respect to
the criteria pollutant engine standards,
EPA believes this provides sufficient
time to ‘‘permit the development and
application of the requisite control
measures’’ (CAA section 202(a)(3)(D))
because compliant engines are available
today, although manufacturers will need
several months to change business
practices to comply.
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Some commenters argued that
because some of these requirements
relate to criteria pollutant standards,
EPA must provide at least four years
lead time pursuant to section
202(a)(3)(C) of the Clean Air Act. EPA
addresses these comments in Section
I.E.(1) and in the RTC Sections 1.3.1 and
14.2. With respect to the vehicle
standards, EPA notes that the
requirements already apply for vehicles
not produced by small businesses. EPA
believes that delaying the applicability
of the vehicle standards to small
businesses until 2021 when Phase 2
takes effect provides ample time to
comply with vehicle GHG standards.
See CAA section 202(a)(2) (standards to
provide lead time sufficient to allow for
‘‘development and application of the
requisite technology’’).
(6) Legal Authority and Definitions
Under the Clean Air Act
With respect to statutory authority for
the criteria pollutant standards under
the Clean Air Act, EPA notes first that
it has broad authority to control all
pollutant emissions from ‘‘any’’ rebuilt
heavy duty engines (including engines
beyond their statutory useful life). See
CAA section 202(a)(3)(D). EPA is to give
‘‘appropriate’’ consideration to issues of
cost, energy, and safety in developing
such standards, and to provide
necessary lead time to implement those
standards. If a used engine is placed in
a new glider vehicle, the engine will be
considered a ‘‘new motor vehicle
engine’’ because it is being used in a
new motor vehicle. See CAA section
216(3) and Section I.E.(1). With respect
to the vehicle-based GHG standards,
there is no question that the completed
glider vehicle is a ‘‘motor vehicle’’
under the Clean Air Act. Some
commenters have questioned whether a
glider kit (without an engine) is a motor
vehicle. However, EPA considers glider
kits to be incomplete motor vehicles and
entities manufacturing gliders to be
manufacturers of those vehicles, and
EPA has the authority to regulate
incomplete motor vehicles and
manufacturers thereof, including unmotorized chassis. See Section I.E.(1)
Under the CAA, it is also important
that ‘‘new’’ is determined based on legal
title and does not consider prior use.
Thus, glider vehicles that have a new
vehicle identification number (VIN) and
new title are considered to be ‘‘new
motor vehicles’’ even if they incorporate
previously used components. It is also
the case that under the Clean Air Act,
EPA does not consider the fact that a
vehicle retained the VIN of the donor
vehicle from which the engine was
obtained determinative of whether or
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not the vehicle is new. See Section
I.E.(1) (responding to comment on this
point).
The CAA also defines ‘‘manufacturer’’
to include any person who assembles
new motor vehicles. As proposed, EPA
is revising its regulatory definitions of
these terms in 40 CFR 1036.801 and
1037.801 to more clearly reflect these
aspects of the CAA definitions. The
revised definitions make clear that:
• New glider kits are ‘‘new motor
vehicles.’’ Manufacturers therefor must
certify to the Phase 2 vehicle standards
unless they are selling the glider kit to
a secondary manufacturer that has its
own certificate.
• Previously used engines installed
into glider kits are ‘‘new motor vehicle
engines.’’
• Any person who completes
assembly of a glider vehicle is a
‘‘manufacturer’’ thereof.
EPA also notes that under existing
regulations, glider kit assemblers (i.e.
entities that assemble the glider vehicle
by adding the donor engine to the kit)
are already considered to be secondary
vehicle manufacturers, who may receive
incomplete vehicles (such as glider kits)
from OEMs if they have a valid
certificate or exemption (see 40 CFR
1037.622). Secondary vehicle
manufacturers may also receive certified
glider kits to complete in a delegated
assembly agreement (see 40 CFR
1037.621).
To further clarify that EPA considers
both glider kits and completed glider
vehicles to be motor vehicles, EPA is
adding a clarification to our definition
of ‘‘motor vehicle’’ in 40 CFR 85.1703
regarding vehicles such as gliders that
clearly are intended for use on
highways, consistent with the CAA
definition of ‘‘motor vehicle’’ in CAA
section 216(2). The regulatory definition
previously contained a provision stating
that vehicles lacking certain safety
features required by state or federal law
are not ‘‘motor vehicles.’’ EPA
recognized that this caveat needed a
proper context: Is the safety feature one
that would prevent operation on
highways? See 80 FR 40529. If not,
absence of that feature does not result in
the vehicle being other than a motor
vehicle. The amendment will
consequently make clear that vehicles
that are clearly intended for operation
on highways are motor vehicles, even if
they do not have every safety feature.
This clarifying provision takes effect
with this rule.
We note that NHTSA and EPA have
separate definitions for motor vehicles
under their separate statutory
authorities. As such, EPA’s
determination of how its statute and
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regulations apply to glider kits and
glider vehicles has no bearing on how
NHTSA may apply its safety authority
with regard to them.
(7) Summary of the Requirements for
Glider Vehicles
The provisions being finalized are
intended to allow a transition to a longterm program in which use of glider kits
is permissible consistent with the
original reason manufacturers began to
offer glider kits—to allow the reuse of
relatively new powertrains from
damaged vehicles. The long-term
program as well as the transitional
program are summarized below.
(a) Long-Term Program for Gliders
Ultimately all gliders will need to be
covered by both vehicle and engine
certificates. The vehicle certificate will
require compliance with the GHG
vehicle standards of 40 CFR part 1037.
The engine certificate will require
compliance with the GHG engine
standards of 40 CFR part 1036, plus the
criteria pollutant standards of 40 CFR
part 86. Used/rebuilt engines may be
installed in the glider vehicles, provided
(1) they meet all standards applicable to
the year in which the assembly of the
glider vehicle is completed; or (2) meet
all standards applicable to the year in
which the engine was originally
manufactured and also meet one of the
following criteria:
• The engine is still within its
original useful life in terms of both
miles and years.
• The engine has less than 100,000
miles of engine operation.
• The engine is less than three years
old.
In most of these cases, the glider
vehicles will need to have a vehicle
certificate demonstrating compliance
with the vehicle GHG standards that
apply for the year of assembly.
However, in the case of engines with
less than 100,000 miles, glider vehicles
conforming to the vehicle configuration
of the donor vehicle do not need to be
recertified to current vehicle standards.
(b) Transitional Program for Gliders
For calendar year 2017, each
manufacturer’s combined production of
glider kits and glider vehicles will be
capped at the manufacturer’s highest
annual production of glider kits and
glider vehicles for any year from 2010
to 2014. All vehicles within this
allowance will remain subject to the
existing Phase 1 provisions, including
its exemptions. Any glider kits or glider
vehicles produced beyond this
allowance will be subject to the longterm program.
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Other than the 2017 production limit,
EPA will continue the Phase 1 approach
until January 1, 2018. This allows small
businesses to produce glider vehicles up
to the allowance without other new
constraints before 2018. Large
manufacturers producing complete
glider vehicles remain subject to the 40
CFR part 1037 GHG vehicle standards,
as they have been since the start of
Phase 1. However large manufacturers
may provide exempted glider kits to
small businesses during this time frame.
Other than the 2017 production limit,
EPA will continue the Phase 1 approach
until January 1, 2018. This allows small
businesses to produce glider vehicles up
to the cap without other new constraints
before 2018. Large manufacturers
producing complete glider vehicles
remain subject to the 40 CFR part 1037
GHG vehicle standards, as they have
been since the start of Phase 1. However
large manufacturers may provide
exempted glider kits to small businesses
during this time frame.
Effective January 1, 2018, the
permissible number of glider vehicles
that may be produced without meeting
the long-term program will be limited to
two specific exceptions. The exceptions
are:
• Small businesses may produce a
limited number of glider vehicles
without meeting either the engine or
vehicle standards of the long-term
program. Larger vehicle manufacturers
may provide glider kits to these small
businesses without meeting the
applicable vehicle standards. This
number is limited to the small
manufacturer’s highest annual
production volume in 2010 through
2014 or 300, whichever is less.
• Model year 2010 and later engines
are not required to meet the Phase 1
GHG engine standards.
These 2018 allowances mostly
continue after 2020, but the following
change takes effect January 1, 2021:
• All glider kits provided by large
manufacturers (including to small
manufacturers or for use with 2010
engines) must meet the vehicle
standards for the completed vehicle.
EPA is not establishing an end to
these transitional provisions at this
time. We intend to monitor this industry
and will reevaluate the appropriateness
of these provisions in the future.
C. Applying the General Compliance
Provisions of 40 CFR Part 1068 to LightDuty Vehicles, Light-Duty Trucks,
Chassis-Certified Class 2B and 3 HeavyDuty Vehicles and Highway Motorcycles
As described above, EPA is applying
all the general compliance provisions of
40 CFR part 1068 to heavy-duty engines
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by both agencies. The information
collection requirements are not
enforceable until OMB approves them.
The agencies will collect information
to ensure compliance with the
provisions in these rules. This includes
a variety of testing, reporting and
recordkeeping requirements for vehicle
and engine manufacturers. Section
208(a) of the CAA requires that
manufacturers provide information the
Administrator may reasonably require to
determine compliance with the
regulations; submission of the
information is therefore mandatory. We
will consider confidential all
information meeting the requirements of
section 208(c) of the CAA.
Respondents/affected entities:
Respondents are manufacturers of
engines and vehicles within the North
American Industry Classification
System (NAICS) and use the coding
structure as defined by NAICS. 336111,
336112, 333618, 336120, 541514,
811112, 811198, 336111, 336112,
422720, 454312, 541514, 541690,
811198, 333618, 336510, for Motor
Vehicle Manufacturers, Engine and
Truck Manufacturers, Truck Trailer
Manufacturers, Commercial Importers of
Vehicles and Vehicle Components, and
Alternative Fuel Vehicle Converters and
Manufacturers.
Respondent’s obligation to respond:
The information that is subject to this
collection is collected whenever a
manufacturer applies for a certificate of
conformity. Under section 206 of the
CAA (42 U.S.C. 7521), a manufacturer
must have a certificate of conformity
before a vehicle or engine can be
introduced into commerce.
Estimated number of respondents: It
is estimated that this collection affects
approximately 141 engine and vehicle
manufacturers.
Frequency of response: Annually.
Total estimated burden: The burden
to the manufacturers affected by these
rules has a range based on the number
of engines and vehicles a manufacturer
produces. The estimated average annual
respondent burden associated with the
first three implementation years of the
Phase 2 program is 61,800 hours (see
Table XIV–1). This estimated burden for
engine and vehicle manufacturers is an
average estimate for both new and
existing reporting requirements for
calendar years 2017, 2018 and 2019, in
which trailer manufacturers will
prepare for and begin certifying for
Phase 2 while Phase 1 will continue for
the other affected manufacturers.
Burden is defined at 5 CFR 1320.3(b).
Burden means the total time, effort, or
financial resources expended by persons
to generate, maintain, retain, or disclose
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or provide information to or for a
Federal agency. This includes the time
needed to review instructions; develop,
acquire, install, and utilize technology
and systems for the purposes of
collecting, validating, and verifying
information, processing and
maintaining information, and disclosing
and providing information; adjust the
existing ways to comply with any
previously applicable instructions and
requirements; train personnel to be able
to respond to a collection of
information; search data sources;
complete and review the collection of
information; and transmit or otherwise
disclose the information.

action are small businesses. EPA has
determined that less than 20 percent,
and fewer than 100 regulated entities in
each sector may experience an impact of
greater than one percent of their annual
revenue. Details of this analysis are
presented in Chapter 12 of the
Regulatory Impact Analysis located in
the rulemaking docket (EPA–HQ–OAR–
2014–0827), and are summarized below.
Pursuant to section 603 of the RFA,
the agencies prepared an initial
regulatory flexibility analysis (IRFA) for
the proposed rule. Pursuant to section
609(b) of the RFA, the EPA convened a
Small Business Advocacy Review
(SBAR) Panel to obtain advice and
recommendations from representatives
TABLE XIV–1—BURDEN FOR REPORT- of small entities that would potentially
ING AND RECORDKEEPING REQUIRE- be regulated by the rule. A summary of
the IRFA and the SBAR Panel’s
MENTS
recommendations is presented in the
proposed rule (at 80 FR 40542, July 13,
Number of Affected Engine
141.
2015). The Final Panel Report is also
and Vehicle Manufacturers.
available in the rulemaking docket.
Annual Labor Hours for Each Varies.
The agencies identified four
Manufacturer to Prepare
industries that would be potentially
and Submit Required Inaffected by this rulemaking: Alternative
formation.
fuel engine converters, heavy-duty
Total Annual Information
61,800 Hours.
engine manufacturers, vocational
Collection Burden.
vehicle chassis manufacturers, and
trailer manufacturers. The agencies
Total estimated cost: The estimated
proposed and sought comment on the
average annual cost associated with the
recommendations from the Panel. The
first three implementation years of the
flexibilities proposed for the engine
Phase 2 program is approximately $8
manufacturers, engine converters,
million. This includes approximately $3 vocational vehicle manufacturers, and
million in capital and operation &
glider manufacturers are adopted in the
maintenance costs. This estimated cost
final rule and fewer than 20 percent of
for engine and vehicle manufacturers is
the small entities in those sectors are
an average estimate for both new and
estimated to incur a burden greater than
existing testing, recordkeeping, and
one percent of their annual revenue. In
reporting requirements for calendar
addition to the flexibilities proposed for
years 2017, 2018 and 2019, in which
the trailer program, the agencies
trailer manufacturers will prepare for
reduced the number of small entities
and begin certifying for Phase 2 while
regulated by the final rules by limiting
Phase 1 will continue for the other
the non-box trailer program to three
affected manufacturers.
distinct trailer types. As a result, 73
An agency may not conduct or
small business trailer manufacturers
sponsor, and a person is not required to have zero burden from this rulemaking.
respond to, a collection of information
Of the remaining small business trailer
unless it displays a currently valid OMB manufacturers, only 12 percent are
control number. The OMB control
estimated to have an economic impact
numbers for EPA’s regulations in title 40 greater than one percent of their annual
are listed in 40 CFR part 9. When OMB
revenue. As a result of these findings,
approves this ICR, the Agency will
EPA believes it can certify that these
announce that approval in the Federal
rules will not have a significant
Register and publish a technical
economic impact on a substantial
amendment to 40 CFR part 9 to display
number of small entities under the RFA.
the OMB control number for the
See Chapter 12.7 and 12.8 of the
approved information collection
Regulatory Impact Analysis (RIA) of
activities contained in this final rule.
these rules for a more detailed
description of the flexibilities adopted
D. Regulatory Flexibility Act
for and economic effects on the small
I certify that this action will not have
businesses in these sectors.
a significant economic impact on a
(1) Legal Basis for Agency Action
substantial number of small entities
under the RFA. The small entities
Heavy-duty vehicles are classified as
subject to the requirements of this
those with gross vehicle weight ratings
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(GVWR) of greater than 8,500 lb. section
202(a) of the Clean Air Act (CAA)
allows EPA to regulate new vehicles and
new engines by prescribing emission
standards for pollutants which the
Administrator finds ‘‘may reasonably be
anticipated to endanger public health or
welfare.’’ In 2009, EPA found that six
greenhouse gases (GHGs) were
anticipated to endanger public health or
welfare, and new motor vehicles and
new motor vehicle engines contribute to

that pollution. This finding was upheld
by the unanimous court in Coalition for
Responsible Regulation v. EPA, 684 F.
3d 102 (D.C. Cir. 2012). Acting under
the authority of the CAA, EPA set the
first phase of heavy-duty vehicle GHG
standards (Phase 1) and specified
certification requirements for emissions
of four GHGs emitted by mobile sources:
carbon dioxide (CO2), nitrous oxide
(N2O), methane (CH4), and
hydrofluorocarbons (HFC).

(2) Summary of Potentially Affected
Small Entities
Table XIV–2 provides an overview of
the primary SBA small business
categories potentially affected by this
regulation. EPA is not aware of any
small businesses that manufacture
complete heavy-duty pickup trucks and
vans or Class 7 and 8 tractors.

TABLE XIV–2—PRIMARY SMALL BUSINESS CATEGORIES POTENTIALLY AFFECTED BY THIS REGULATION
Industry
NAICS a code

Industry expected in rulemaking
Alternative Fuel Engine Converters ...........................

333999
811198

Voc. Vehicle Chassis, Class 7 & 8 Tractor Manufacturers.
HD Trailer Manufacturers ...........................................
HD Engine Manufacturers ..........................................

336120
336212
336310

Defined as small entity by SBA if
less than or equal to:

NAICS description
Misc. General Purpose Machinery
All Other Automotive Repair &
Maintenance.
Heavy-Duty Truck Manufacturing ..
Truck Trailer Manufacturing ...........
Motor Vehicle Gasoline Engine &
Engine Parts.

500 employees.
$7.5 million (annual receipts).
1,500 employees.
1,000 employees.
1,000 employees.
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Note:
a North American Industrial Classification System.

EPA used the criteria for small
entities developed by the Small
Business Administration under the
North American Industry Classification
System (NAICS) as a guide. Information
about these entities comes from sources
including EPA’s certification data, trade
association databases, and previous
rulemakings that have affected these
industries. EPA then found employment
information for these companies using
the business information database
Hoover’s Online (a subsidiary of Dan
and Bradstreet). These entities fall
under the categories listed in the table.
The agencies believe there are about
178 trailer manufacturers and 147 of
these manufacturers qualify as small
entities with 1,000 employees or
less.1011 EPA and NHTSA identified ten
heavy-duty engine manufacturers that
are currently certifying natural gas
engines. Six of these companies are
small businesses. Seventeen companies
meet EPA requirements under 40 CFR
part 85 as alternative fuel engine
converters. We believe all 17 of the
engine converters qualify as small
businesses. Currently, 20 manufacturers
that make chassis for vocational
vehicles certify with EPA under the
Phase 1 program and the agencies have
identified an additional 19 small
1011 The Small Business Administration amended
its classification criteria for trailer manufacturers
between the NPRM and this final rule. The
threshold for qualifying as a small business trailer
manufacturer is now 1,000 employees. Previously
the small business threshold for trailer
manufacturers was 500 employees.
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vocational chassis manufacturers that
are not currently certifying under Phase
1.
Glider kits and glider vehicles are a
subset of tractor and vocational vehicles
under the final Phase 2 rulemaking
(including for regulation of criteria
pollution emissions). Glider vehicle
manufacturers traditionally purchase or
manufacture new vehicle bodies
(vocational vehicles or Class 7 and 8
tractors) for use with older powertrains
and/or complete assembly of these
vehicles by installing the powertrain.
The agencies were aware of four glider
vehicle manufacturers (for whom glider
vehicle production was a primary
business) at the time of the SBAR Panel
and we identified three of these
manufacturers as small entities. We are
not aware of any small businesses that
produce glider kits for others to
assemble.1012 Public comments to the
proposed rule indicated that nearly
1,200 purchasers of glider kits, and we
presume they would all meet the Act’s
definition of ‘‘manufacturer’’, which
includes anyone who assembles motor
vehicles. See Section I.E.(1)(c). We
believe a majority of these
manufacturers qualify as small
businesses. However, it is likely that
few of these entities that purchase glider
kits do so as their primary business. It
is likely that many (if not most) of these
1012 Although this discussion is written based on
the assumption that no small businesses produce
glider kits for others to assemble, the conclusions
would also be valid with respect to small entities
that produce glider kits for sale, should they exist.
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entities assemble gliders for their own
use from glider kits produced by large
heavy-duty vehicle manufacturers.
NHTSA is not finalizing fuel efficiency
regulations applicable to gliders or
glider kits at this time.
(3) Potential Reporting, Recordkeeping
and Compliance Burdens
For any emission control program,
EPA must have assurances that the
regulated products will meet the
standards. The program that EPA is
adopting for manufacturers subject to
this rule will include testing, reporting,
and recordkeeping requirements.
Testing requirements for these
manufacturers include use of EPA’s
Greenhouse gas Emissions Model (GEM)
vehicle simulation tool to obtain the
overall CO2 emissions rate for
certification of vocational chassis and
trailers, aerodynamic testing to obtain
aerodynamic inputs to GEM for some
tractor and trailer manufacturers and
engine dynamometer testing for
alternative fuel engine converters to
ensure their conversions meet the CO2,
CH4 and N2O engine standards.
Reporting requirements will likely
include emissions test data or model
inputs and results, technical data
related to the vehicles, and end-of-year
sales information. Manufacturers will
have to keep records of this information.
(4) Related Federal Rules
The primary federal rule that is
related to the Phase 2 rules under
consideration is the 2011 Greenhouse
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Gas Emissions and Fuel Efficiency
Standards for Medium- and Heavy-Duty
Engines and Vehicles (76 FR 57106,
September 15, 2011). The Phase 1
program will continue to be in effect in
the absence of these final rules. Small
businesses are exempt under the Phase
1 program. California adopted its own
greenhouse gas initiative, which places
aerodynamic requirements on trailers
used in long-haul applications.
(5) Summary of SBREFA Panel Process
and Panel Outreach
(a) Significant Panel Findings
The Small Business Advocacy Review
Panel (SBAR Panel, or the Panel)
considered regulatory options and
flexibilities to help mitigate potential
adverse effects on small businesses as a
result of these rules. During the SBREFA
Panel process, the Panel sought out and
received comments on the regulatory
options and flexibilities that were
presented to SERs and Panel members.
The recommendations of the Panel are
described below and are also located in
the SBREFA Final Panel Report, which
is available in the public docket.
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(b) Panel Process
As required by section 609(b) of the
RFA, as amended by SBREFA, we also
conducted outreach to small entities
and convened an SBAR Panel to obtain
advice and recommendations of
representatives of the small entities that
potentially will be subject to the rule’s
requirements. On October 22, 2014,
EPA’s Small Business Advocacy
Chairperson convened a Panel under
section 609(b) of the RFA. In addition to
the Chair, the Panel consisted of the
Division Director of the Assessment and
Standards Division of EPA’s Office of
Transportation and Air Quality, the
Chief Counsel for Advocacy of the Small
Business Administration, and the
Administrator of the Office of
Information and Regulatory Affairs
within the Office of Management and
Budget.
As part of the SBAR Panel process, we
conducted outreach with
representatives of small businesses that
will potentially be affected by the final
rulemaking. We met with these Small
Entity Representatives (SERs) to discuss
the potential rulemaking approaches
and potential options to decrease the
impact of the rulemaking on their
industries. We distributed outreach
materials to the SERs; these materials
included background on the
rulemaking, possible regulatory
approaches, and possible rulemaking
alternatives. The Panel met with SERs
from the industries that will be directly
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affected by the Phase 2 rules on
November 5, 2014 (trailer
manufacturers) and November 6, 2014
(engine converters and vocational
vehicle chassis manufacturers) to
discuss the outreach materials and
receive feedback on the approaches and
alternatives detailed in the outreach
packet. The Panel also met with SERs
on July 19, 2014 for an initial,
introductory outreach meeting, and held
a supplementary outreach meeting with
the trailer manufacturer SERs on
October 28, 2014. The Panel received
written comments from the SERs
following each meeting in response to
discussions had at the meeting and the
questions posed to the SERs by the
agency. The SERs were specifically
asked to provide comment on regulatory
alternatives that could help to minimize
the rule’s impact on small businesses.
The Panel’s findings and discussions
were based on the information that was
available during the Panel process and
issues that were raised by the SERs
during the outreach meetings and in
their comments. It was agreed that EPA
should consider the issues raised by the
SERs and discussions had by the Panel
itself, and that EPA should consider
comments on flexibility alternatives that
would help to mitigate negative impacts
on small businesses to the extent legally
allowable by the Clean Air Act.
Alternatives discussed throughout the
Panel process included those offered in
previous or current EPA rulemakings, as
well as alternatives suggested by SERs
and Panel members. A summary of
these recommendations is detailed
below, and a full discussion of the
regulatory alternatives and hardship
provisions discussed and recommended
by the Panel can be found in the
SBREFA Final Panel Report. A complete
discussion of the provisions for which
we are requesting comment and/or
proposing in this action can be found in
Sections IV.E and V.D of this Preamble
with a summary in Chapter 12 of the
RIA. Also, the Panel Report includes all
comments received from SERs
(Appendix B of the Report) and
summaries of the two outreach meetings
that were held with the SERs. In
accordance with the RFA/SBREFA
requirements, the Panel evaluated the
aforementioned materials and SER
comments on issues related to the IRFA.
The Panel’s recommendations from the
Final Panel Report are discussed below.
(c) Panel Recommendations
(i) Small Business Trailer Manufacturers
Comments from trailer manufacturer
SERs indicated that these companies are
familiar with most of the technologies
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presented during our outreach, but have
no experience with EPA certification
and do not anticipate they could
manage the accounting and reporting
requirements without additional staff
and extensive training. Performance
testing, which is a common requirement
for many of EPA’s regulatory programs,
is largely unfamiliar to these small
business manufacturers and the SERs
believed the cost of testing would be a
significant burden on their companies.
In light of this feedback, the Panel
recommended a combination of
streamlined compliance and targeted
exemptions for these small businesses
based on the specific trailer types that
they manufacture. The Panel believed
these strategies would achieve many of
the benefits for the environment by
driving adoption of CO2-reducing
technologies, while significantly
reducing the burden that these new
regulations would introduce on small
businesses.
(ii) Box Trailer Manufacturers
Box trailer manufacturers have the
benefit of relying on the aerodynamic
technology development initiated
through EPA’s voluntary SmartWay
program. The Panel was aware that EPA
planned to propose a simplified
compliance program for all
manufacturers, in which aerodynamic
device manufacturers have the
opportunity to test and certify their
devices with EPA as technologies that
can be used by trailer manufacturers in
their trailer certification. This preapproved technology strategy was
intended to provide all trailer
manufacturers a means of complying
with the standards without the burden
of testing. In the event that this strategy
is limited to the early years of the trailer
program for all manufacturers, the Panel
recommended that small manufacturers
continue to be given the option to use
pre-approved devices in lieu of testing.
In the event that small trailer
manufacturers adopt pre-approved
aerodynamic technologies and the
appropriate tire technologies for
compliance, the Panel recommended an
alternative compliance pathway in
which small business trailer
manufacturers could simply report to
EPA that all of their trailers include
approved technologies in lieu of
collecting all of the required inputs for
the GEM vehicle simulation.
(iii) Non-Box Trailer Manufacturers
The Panel recommended no
aerodynamic requirements for non-box
trailers. The non-box trailer SERs
indicated that they had no experience
installing aerodynamic devices and had
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only seen them in prototype-level
demonstrations. In terms of the
aerodynamic devices currently in use,
most non-box trailer SERs identified
unique operations in which their trailers
are used that preclude the use of those
technologies.
Some non-box trailer manufacturers
had experience with LRR tires and ATI
systems. However, the non-box trailer
manufacturer SERs indicated that LRR
tires are not currently available for some
of their trailer types. The SERs noted
that tire manufacturers are currently
focused on box trailer applications and
there are only a few LRR tire models
that meet the needs of their customers.
The Panel recommended EPA ensure
appropriate availability of these tires in
order for it to be deemed a feasible
means of achieving these standards and
recommended a streamlined compliance
process based on the availability of
technologies. The Panel suggested the
best compliance option from a small
business perspective would be for EPA
to pre-approve tires, similar to the
approach being proposed for
aerodynamic technologies, and to
maintain a list that could be used to
exempt small businesses when no
suitable tires are available. However, the
Panel recognized the difficulties of
maintaining an up-to-date list of
certified technologies. The Panel
recommended that, if EPA did not adopt
the list-based approach, the agency
consider a simplified letter-based
compliance option that allows
manufacturers to petition EPA for an
exemption if they are unable to identify
tires that meet the LRR performance
requirements on a trailer family basis.
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(iv) Non-Highway Trailer Manufacturers
The Panel recommended excluding
all trailers that spend a significant
amount of time in off-road applications.
These trailers may not spend much time
at highway speeds and aerodynamic
devices may interfere with the vehicle’s
intended purpose. Additionally, tires
with lower rolling resistance may not
provide the type of traction needed in
off-road applications.
(v) Compliance Provisions for all Small
Trailer Manufacturers
Due to the potential for reducing a
small business’s competitiveness
compared to the larger manufacturers,
as well as the ABT recordkeeping
burden, the Panel recommended that
EPA consider small business
flexibilities to allow small entities to opt
out of ABT without placing themselves
at a competitive disadvantage to larger
firms that adopt ABT, such as a low
volume exemption or requiring only
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LRR where appropriate. EPA was asked
to consider flexibilities for small
businesses that would ease and
incentivize their participation in ABT,
such as streamlined the tracking
requirements for small businesses. In
addition, the Panel recommended that
EPA request comment on the feasibility
and consequences of ABT for the trailer
program and additional flexibilities that
will promote small business
participation.
(vi) Lead Time Provisions for all Small
Trailer Manufacturers
For all trailer types that will be
included in the rule, the Panel
recommended a 1-year delay in
implementation for small trailer
manufacturers at the start of the
program to allow them additional lead
time to make the proper staffing
adjustments and process changes and
possibly add new infrastructure to meet
these requirements. In the event that
EPA is unable to provide pre-approved
technologies for manufacturers to
choose for compliance, the Panel
recommended that EPA provide small
business trailer manufacturers an
additional 1-year delay for each
subsequent increase in stringency. This
additional lead time will allow these
small businesses to research and market
the technologies required by the new
standards.
(vii) Small Business Alternative Fuel
Engine Converters
To reduce the compliance burden of
small business engine converters who
convert engines in previously-certified
complete vehicles, the Panel
recommended allowing engine
compliance to be sufficient for
certification—meaning that the
converted vehicle would not need to be
recertified as a vehicle. This
recommended flexibility would
eliminate the need for these small
manufacturers to gather all of the
additional component-level information
in addition to the engine CO2
performance necessary to properly
certify a vehicle with GEM (e.g.,
transmission data, aerodynamic
performance, tire rolling resistance,
etc.). In addition, the Panel
recommended that small engine
converters be able to submit an
engineering analysis, in lieu of
measurement, to show that their
converted engines do not increase N2O
emissions. Many of the small engine
converters are converting SI-engines,
and the catalysts in these engines are
not expected to substantially impact
N2O production. Small engine
converters that convert CI-engines could
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likely certify by ensuring that their
controls require changes to the SCR
dosing strategies.
The Panel did not recommend
separate standards for small business
natural gas engine manufacturers. The
Panel stated that it believes this would
discourage entrance for small
manufacturers into this emerging market
by adding unnecessary costs to a
technology that has the potential to
reduce CO2 tailpipe emissions. In
addition, the Panel noted that additional
leakage requirements beyond a sealed
crankcase for small business natural gasfueled CI engines and requirements to
follow industry standards for leakage
could be waived for small businesses
with minimal impact on overall GHG
emissions.
Finally, the Panel recommended that
small engine converters receive a oneyear delay in implementation for each
increase in stringency throughout the
program. This flexibility will provide
small converters additional lead time to
obtain the necessary equipment and
perform calibration testing if needed.
(viii) Emergency Vehicle Chassis
Manufacturers
Fire trucks, and many other
emergency vehicles, are built for high
level of performance and reliability in
severe-duty applications. Some of the
CO2-reducing technologies listed in the
materials could compromise the fire
truck’s ability to perform its duties and
many of the other technologies simply
provide no benefit in real-world
emergency applications. The Panel
recommended proposing less stringent
standards for emergency vehicle chassis
manufactured by small businesses. The
Panel suggested that feasible standards
could include adoption of LRR tires at
the baseline Phase 2 level and
installation of a Phase 2-compliant
engine. In addition, the Panel
recommended a simplified certification
approach for small manufacturers who
make chassis for emergency vehicles
that reduces the number of inputs these
manufacturers must obtain for GEM.
(ix) Off-Road Vocational Vehicle Chassis
Manufacturers
At the time of the Panel process,
EPA’s intent was to continue the
exemptions in Phase 1 for off-road and
low-speed vocational vehicles (see
generally 76 FR 57175). These
provisions currently apply for vehicles
that are defined as ‘‘motor vehicles’’ per
40 CFR 85.1703, but may conduct most
of their operations off-road. Vehicles
qualifying under these provisions must
comply with the applicable engine
standard, but need not comply with a
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vehicle-level GHG standard. The Panel
concluded this exemption is sufficient
to cover the small business chassis
manufacturers who design chassis for
off-road vocational vehicles.
(x) Custom Chassis Manufacturers
The Panel concluded that chassis
designed for specialty operations often
have limited ability to adopt CO2 and
fuel consumption-reducing technologies
due to their unique use patterns. In
addition, the manufacturers of these
chassis have very small annual sales
volumes. The Panel recommended that
EPA propose a low volume exemption
for these custom chassis manufacturers.
The Panel did not receive sufficient
information to recommend a specific
sales volume, but recommended that
EPA request comment on how to design
a small business exemption by means of
a volume exemption, and an appropriate
annual sales volume threshold.
(xi) Glider Manufacturers
The Panel was aware that EPA would
like to reduce the production of glider
vehicles that have higher emissions of
criteria pollutants like NOX and PM
than current engines, and which could
have higher GHG emissions than Phase
2 engines. However, the Panel estimated
that the number of vehicles produced by
the small businesses who manufacture
glider kits is too small to have a
substantial impact on the total heavyduty GHG inventory and recommended
that existing small businesses be
allowed to continue assembling glider
vehicles without having to comply with
the GHG requirements.1013 The Panel
recommended that EPA establish an
allowance for existing small business
glider manufacturers to produce some
number of glider vehicles for legitimate
purposes, such as for newer vehicles
badly damaged in crashes. The Panel
recommended that any other limitations
on small business glider production be
flexible enough to allow sales levels as
high as the peak levels in the 2010–2012
timeframe.
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E. Unfunded Mandates Reform Act
This action contains a federal
mandate under UMRA, 2 U.S.C. 1531–
1538, that may result in expenditures of
$100 million or more for state, local and
tribal governments, in the aggregate, or
the private sector in any one year.
Accordingly, the agencies have prepared
a statement required under section 202
of UMRA. The statement is included in
1013 The Panel was unaware of the enormous
incrase in glider vehicle production in recent years,
and its attendant adverse environmental impacts.
See section XIII.B.(3) and (4) and RTC Section 14.2.
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the docket for this action and briefly
summarized here.
The agencies have prepared a
statement of the cost-benefit analysis as
required by section 202 of the UMRA;
this discussion can be found in this
Preamble, and in the RIA. The agencies
believe that this action represents the
least costly, most cost-effective
approach to achieve the statutory
requirements of the rules. Section IX
explains why the agencies believe that
the fuel savings that will result from this
action will lead to lower prices
economy wide, improving U.S.
international competitiveness. The costs
and benefits associated with this action
are discussed in more detail above in
Section IX and in the Regulatory Impact
Analysis, as required by the UMRA.
This action is not subject to the
requirements of section 203 of UMRA
because it contains no regulatory
requirements that might significantly or
uniquely affect small governments.
F. Executive Order 13132: Federalism
This action does not have federalism
implications. It will not have substantial
direct effects on the states, on the
relationship between the national
government and the states, or on the
distribution of power and
responsibilities among the various
levels of government.
In the spirit of Executive Order 13132,
and consistent with EPA policy to
promote communications between EPA
and State and local governments, EPA
specifically solicited comment from
State and local officials on the proposed
rules.
NHTSA notes that EPCA contains a
provision (49 U.S.C. 32919(a)) that
expressly preempts any State or local
government from adopting or enforcing
a law or regulation related to fuel
economy standards or average fuel
economy standards for automobiles
covered by an average fuel economy
standard under 49 U.S.C. Chapter 329.
However, commercial medium- and
heavy-duty on-highway vehicles and
work trucks are not ‘‘automobiles,’’ as
defined in 49 U.S.C. 32901(a)(3). In
Phase 1 NHTSA concluded that EPCA’s
express preemption provision will not
reach the fuel efficiency standards to be
established in this rulemaking. NHTSA
is reiterating that conclusion here for
the Phase 2 standards.
NHTSA also considered the issue of
implied or conflict preemption. The
possibility of such preemption is
dependent upon there being an actual
conflict between a standard established
by NHTSA in this rulemaking and a
State or local law or regulation. See
Spriestma v. Mercury Marine, 537 U.S.
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51, 64–65 (2002). At present, NHTSA
has no knowledge of any State or local
law or regulation that will actually
conflict with one of the fuel efficiency
standards to be established in this
rulemaking.
G. Executive Order 13175: Consultation
and Coordination With Indian Tribal
Governments
This action does not have tribal
implications as specified in Executive
Order 13175. These rules will be
implemented at the Federal level and
impose compliance costs only on
vehicle and engine manufacturers.
Tribal governments will be affected only
to the extent they purchase and use
regulated vehicles. Thus, Executive
Order 13175 does not apply to this
action.
Although Executive Order 13175 does
not apply to this action, EPA and
NHTSA specifically solicited additional
comment from tribal officials in
developing this action.
H. Executive Order 13045: Protection of
Children From Environmental Health
Risks and Safety Risks
This action is subject to Executive
Order 13045 because it is an
economically significant regulatory
action as defined by Executive Order
12866, and the agencies believe that the
environmental health or safety risk
addressed by this action may have a
disproportionate effect on children.
Accordingly, we have evaluated the
environmental health or safety effects of
these risks on children. The results of
this evaluation are discussed below.
A synthesis of the science and
research regarding how climate change
may affect children and other
vulnerable subpopulations is contained
in the Technical Support Document for
Endangerment or Cause or Contribute
Findings for Greenhouse Gases under
section 202(a) of the Clean Air Act,
which can be found in the public docket
for this action. In making those findings,
EPA Administrator placed weight on the
fact that certain groups, including
children, are particularly vulnerable to
climate-related health effects. In those
findings, EPA Administrator also
determined that the health effects of
climate change linked to observed and
projected elevated concentrations of
GHGs include the increased likelihood
of more frequent and intense heat
waves, increases in ozone
concentrations over broad areas of the
country, an increase of the severity of
extreme weather events such as
hurricanes and floods, and increasing
severity of coastal storms due to rising
sea levels. These effects can all increase
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describes a protocol for using
computational fluid dynamics to
determine aerodynamic drag.
The regulations for the Phase 1
standards included a reference to SAE
J1526 as a test procedure for measuring
in-use fuel consumption. An updated
version of SAE J1526 was adopted in
September 2015. As noted in the
proposed rule, we are revising the
regulations to reference the updated
version of SAE J1526. All SAE
documents are available from the
publisher’s Web site at www.sae.org.
We are adopting a standard to
facilitate measurement with fourier
transform infrared (FTIR) analyzers—
ASTM D6348 (February 2012). We are
also adopting an updated version of
ASTM D4809–13, which specifies test
methods for determining the heat of
combustion of liquid hydrocarbon fuels
for both Phase 1 and Phase 2 standards.
We are referencing a new supplement
to ANSI NGV1, which we already use
for defining system requirements for
compressed natural gas vehicles. The
supplement from the same publisher is
known as CSA IR–1–15, ‘‘Compressed
Natural Gas Vehicle (NGV) High Flow
Fueling Connection Devices.’’ This
documents is available from the ANSI
Web site at www.ansi.org. The
supplement will eventually be
incorporated into ANSI NGV1, at which
point we would no longer need to
reference to CSA IR–1–15.
This action also involves technical
standards for which there is no available
voluntary consensus standard. First, the
agencies are adopting greenhouse gas
emission standards for heavy-duty
vehicles that depend on computer
modeling to predict an emission rate
based on various engine and vehicle
characteristics. Such a model is not
available from other sources, so EPA has
developed the Greenhouse Gas Emission
Model as a simulation tool for
demonstrating compliance with
emission standards. See Section II for a
detailed description of the model. A
working version of this software is
available for download at http://
www3.epa.gov/otaq/climate/gem.htm.
Second, 40 CFR part 1037 includes
several test procedures involving
calculation with numerous physical
quantities. We are incorporating by
reference NIST Special Publication 811
to allow for standardization and
consistency of units and nomenclature.
This standard, which already applies for
40 CFR parts 1065 and 1066, is
published by the National Institute of
Standards and Technology (Department
of Commerce) and is available at no
charge at www.nist.gov.
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Third, the amendments for marine
diesel engines involve technical
standards related to the requirements
that apply internationally. There are no
voluntary consensus documents that
address these technical standards. In
earlier rulemakings, EPA has adopted an
incorporation by reference for MARPOL
Annex VI and the NOX Technical code
in 40 CFR parts 1042 and 1043. The
International Maritime Organization
adopted changes to these documents in
2013 and 2014, which need to be
reflected in 40 CFR parts 1042 and 1043.
EPA recently adopted the updated
reference documents in 40 CFR part
1043. As noted in Section XIV.H.4, this
rule includes the remaining step of
incorporating the updated IMO
documents by reference in 40 CFR part
1042. All these documents are available
at www.imo.org.
K. Executive Order 12898: Federal
Actions To Address Environmental
Justice in Minority Populations and
Low-Income Populations
The agencies believe the human
health or environmental risk addressed
by this action will not have potential
disproportionately high and adverse
human health or environmental effects
on minority, low-income or indigenous
populations. The results of this
evaluation are discussed below.
With respect to GHG emissions, the
agencies have determined that these
final rules will not have
disproportionately high and adverse
human health or environmental effects
on minority, low-income or indigenous
populations because they increase the
level of environmental protection for all
affected populations without having any
disproportionately high and adverse
human health or environmental effects
on any population, including any
minority, low-income or indigenous
population. The reductions in CO2 and
other GHGs associated with the
standards will affect climate change
projections, and the agencies have
estimated reductions in projected global
mean surface temperatures (Section VII
and NHTSA’s FEIS). Within
communities experiencing adverse
impacts related to climate change,
certain parts of the population may be
especially vulnerable; these include the
poor, the elderly, those already in poor
health, the disabled, those living alone,
and/or indigenous populations
dependent on one or a few
resources.1017
1017 EPA 2009. Technical Support Document for
Endangerment and Cause of Contribute Findings for
Greenhouse Gases under section 202(a) of the Clean
Air Act. Available at: http://www3.epa.gov/
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For non-GHG co-pollutants such as
ozone, PM2.5, and toxics, the agencies
have concluded that it is not practicable
to determine whether there will be
disproportionately high and adverse
human health or environmental effects
on minority, low income and/or
indigenous populations from these
rules. As discussed in Section VIII and
NHTSA’s FEIS, however, based on the
magnitude of the non-GHG co-pollutant
emissions changes predicted to result
from these standards, EPA and NHTSA
expect that there will be improvements
in ambient air quality that will likely
help in mitigating the disparity in racial,
ethnic, and economically-based
exposures.
L. Endangered Species Act (ESA)
Section 7(a)(2) of the ESA requires
federal agencies, in consultation with
the National Oceanic and Atmospheric
Administration Fisheries Service and/or
the U.S. Fish and Wildlife Service
(FWS), to ensure that actions they
authorize, fund, or carry out are not
likely to jeopardize the continued
existence of federally listed endangered
or threatened species or result in the
destruction or adverse modification of
designated critical habitat of such
species. 16 U.S.C. 1536(a)(2). Under
relevant implementing regulations,
section 7(a)(2) applies only to actions
where there is discretionary federal
involvement or control. 50 CFR 402.03.
Further, consultation is required only
for actions that ‘‘may affect’’ listed
species or critical habitat. 50 CFR
402.14. Consultation is not required
where the action has no effect on such
species or habitat. Under this standard,
it is the federal agency taking the action
that evaluates the action and determines
whether consultation is required. See 51
FR 19926, 19949 (June 3, 1986). Effects
of an action include both the direct and
indirect effects that will be added to the
environmental baseline. 50 CFR 402.02.
Indirect effects are those that are caused
by the action, later in time, and that are
reasonably certain to occur. Id. To
trigger a consultation requirement, there
must be a causal connection between
the federal action, the effect in question,
and the listed species, and the effect
must be reasonably certain to occur.
As discussed in this Preamble and the
FEIS, the agencies note that the
projected environmental effects of this
rule are highly positive. However, the
fact that the rule will have overall
positive effects on the environment does
not mean that the rule ‘‘may affect’’ any
listed species or designated critical
climatechange/Downloads/endangerment/
Endangerment_TSD.pdf.
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XX.
EPA Documents Relating to Current Regulation of Gliders
2. Excerpts from U.S. EPA & NHTSA, Greenhouse Gas Emissions and Fuel
Efficiency Standards for Medium- and Heavy-Duty Engines and Vehicles - Phase
2, Response to Comments for Joint Rulemaking (Aug. 2016)
Segments of the Response to Comments document for the Heavy-Duty Phase 2
rulemaking relevant to this litigation, as listed below, are included in this appendix.
Section of HDP2 Response to Comments
1.3 EPA and NHTSA Statutory Authorities –
1.3.1 EPA Authority
1.4 General Compliance Provisions – 1.4.3
Selective enforcement audits and
confirmatory testing
1.4 General Compliance Provisions – 1.4.4
Delegated assembly
6.4 Exemptions and Exclusions – 6.4.1 Small
Businesses and Small Volume Producers
10 Non-GHG Emissions Impacts and their
Associated Effects
14.2 Amendments Affecting Gliders and
Glider Kits
Appendix A to Section 14 – Sensitivity
Analysis to Glider Impacts
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Greenhouse Gas Emissions and Fuel
Efficiency Standards for Medium- and
Heavy-Duty Engines and Vehicles Phase 2
Response to Comments for Joint
Rulemaking

Ofﬁce of Transportation and Air Quality
U.S. Environmental Protection Agency
And
National Highway Trafﬁc Safety Administration
U.S. Department of Transportation

EPA-420-R-16-901
August 2016
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1.3.1 EPA Authority 20
Organization: California Air Resources Board (CARB)
Alternative 4 is Consistent with U.S. EPA’s Statutory Authority
U.S. EPA is promulgating the proposed Phase 2 greenhouse gas emission standards pursuant to the
statutory authority of Title II of the federal CAA, and specifically sections 202(a)(1) and (2), sections
202(d), 203-209, 216, and 301 (42 U.S.C. 7521 (a)(1) and (2), 7521(d), 7522-7543, 7550, and 7601).
[EPA-HQ-OAR-2014-0827-1265-A1 p.24]
Alternative 4 is consistent with the statutory provisions applicable to U.S. EPA’s determination of the
requisite lead time requirements associated with the proposed greenhouse gas emission standards. CAA
section 202(a)(2) [42 U.S.C.§ 7521(a)(2)] provides that “[a]ny regulation prescribed under paragraph
(1) of this subsection (and any revision thereof) shall take effect after such period as the Administrator
finds necessary to permit the development and application of the requisite technology, giving
appropriate consideration to the cost of compliance within such period.” [EPA-HQ-OAR-2014-08271265-A1 p.24]
Courts interpreting section 202(a) of the CAA have recognized that Congress intended U.S. EPA to rely
upon projected future developments and advances in pollution control technology in establishing
emission standards, and expected U.S. EPA to “press for the development and application of improved
technology rather than be limited by that which exists today.” Natural Resources Defense Council v.
U.S. EPA, 655 F.2d 318, 328 (D.C. Cir. 1981) (NRDC). The NRDC court noted that a longer lead time
“gives the U.S. EPA greater scope for confidence that theoretical solutions will be translated
successfully into mechanical realizations”,11 and further stated that “the presence of substantial lead
time for development before manufacturers will have to commit themselves to mass production of a
chosen prototype gives the agency greater leeway to modify its standards if the actual future course of
technology diverges from expectation.” (Id.). The court concluded: [EPA-HQ-OAR-2014-0827-1265A1 p.24]
“We think that the U.S. EPA will have demonstrated the reasonableness of its basis for prediction if it
answers any theoretical objections to the [projected control technology], identifies the major steps
necessary in refinement of the [projected control technology], and offers plausible reasons for believing
that each of those steps can be completed in the time available.”12 [EPA-HQ-OAR-2014-0827-1265-A1
p.25]
11

Id. at 329.

12

Id. at 331-32. Accord, Husqvarna AB v. Environmental Protection Agency, 254 F.3d 195, 201 (D.C.
Cir. 2001) and National Petrochemical & Refiners Association v. Environmental Protection Agency,
287 F.3d 1130, 1136 (D.C. Cir. 2002).
Organization: Center for Biological Diversity
EPA’s authority to regulate greenhouse gas emissions from Heavy Duty (“HD”) Vehicles is codified in
section 202(a) of the Clean Air Act (“CAA”).19 The Act’s pollution emission reduction goals are
technology-forcing: [EPA-HQ-OAR-2014-0827-1460-A1 p.5]
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Case and statutory law support the broad authority of EPA to force substantial change on the status quo
on an industry-wide basis. The 'technology-forcing goals' of Subchapter 11, the portion of the Clean Air
Act that establishes emissions standards for moving vehicles, are well recognized. See Whitman v.
American Trucking Ass'ns, 531 U.S. 457, 491-492, 121 S. Ct. 903, 149 L. Ed. 2d 1 (2001) (Breyer, J.
dissenting). The technology-forcing authority of the Clean Air Act is embodied in the language of the
Act that directs EPA to promulgate standards 'that reflect the greatest degree of emission reduction
achievable through the application of technology which the Administrator determines will be available
for the model year to which the standards apply, ....' 42 U.S.C. § 7521(a)(3)(A)(i). EPA is thus
empowered to set standards for future model years based on reasonable projections of technology that
may not be available currently. NRDC v. Thomas, 256 U.S. App. D.C. 310, 805 F.2d 410, 429 (D.C. Cir.
1986). [EPA-HQ-OAR-2014-0827-1460-A1 p.5]
Cent. Valley Chrysler-Jeep, Inc. v. Goldstene, 529 F. Supp. 2d 1151, 1178 (E.D. Cal. 2007); see also
Motor Vehicle Mfrs. Ass'n v. New York State DEC, 17 F.3d 521, 536 (2nd Cir. 1994) (noting that the
Clean Air Act is 'technology forcing' in the context of California's LEV program). [EPA-HQ-OAR2014-0827-1460-A1 p.5]
Most importantly, when directly comparing the Proposed Rule 2027 standards and what SuperTruck
partners have already achieved, the proposed standards for tractors-trailers would achieve only about
three-quarters of the fuel savings that have been demonstrated by SuperTruck partners.50 The Proposed
Rule takes SuperTruck research and development into account when calculating the dynamic baseline,
or reference truck, but fails to properly employ the demonstrated improvements from the SuperTruck
program when determining what technology is maximally feasible. In fact, the Draft Regulatory Impact
Analysis (“RIA”) explicitly acknowledges that there are likely to be more advanced aerodynamics
options by 2027. 52 Since the Agencies already predict such advances, the technology-forcing nature of
the governing statutes requires that they be included in the standards, especially when the proposed time
horizon is within the range of tractor redesign cycles.53 [EPA-HQ-OAR-2014-0827-1460-A1 p.11
Although the Proposed Rule assumes a wide range of technologies, the penetration rates assumed by the
Agencies and potential improvements appear to be underestimated.54 The technology forcing nature of
Clean Air Act § 202 and EPCA/EISA requires more aggressive assumptions regarding technology
adoption. The Agencies are proposing standards that are either already attained or easily attainable, and
then hoping that manufacturers will explore and continue to improve technologies of their free
will.55This is contrary to the specific language, structure, and intent of the statutes: a clear regulatory
signal is necessary and intended to drive innovation, ensuring that technology improvements occur as
rapidly as possible. [EPA-HQ-OAR-2014-0827-1460-A1 p.11
In sum, the total reductions of greenhouse gas emissions and fuel usage could be significantly greater if
the Agencies adopt standards that represent true maximum efficiency improvements, even while
remaining economically feasible and safe. The NHTSA may not adopt standards that undermine the
purpose of the EPCA/EISA – energy conservation. Yet, the proposed fuel use reductions for tractortrailers would provide only about one-third of the maximal feasible benefits. This constitutes an
arbitrary and capricious balancing of factors that significantly impedes the congressional mandate to
promote energy conservation. Likewise, these minimal reductions fail the Clean Air Act’s technologyforcing requirement. [EPA-HQ-OAR-2014-0827-1460-A1 p.11-12]

19 42 U.S.C. § 7521(a)(3)(A)(i).
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ICCT SuperTruck blog, supra note 46.

52

Draft RIA at 2-18.

53

Id. at 2-16 (“tractor model lifecycle of up to 10 years”).
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54

For example, dual clutch systems are assumed to provide only up to 2% improvement (Proposed Rule
at Table III-7), but the stakeholder workshop assigned this technology approximately 5.5 (+ 2) %
improvement (ICCT Tractor-Trailer report, supranote 44); the Proposed Rule omits weight reduction in
setting stringency assigning an improvement of 0.3 % (Proposed Rule at 40223), while the stakeholder
workshop found over 3 (+ 1) % improvements from weight reduction (ICCT Tractor-Trailer
report,supra note 44).
55

See, e.g., Draft RIA, supra note 43 at 2-16 (“we anticipate manufacturers would continue to apply
these techniques [sealing gaps] across their models and continue to explore refinements and re-designs
in other areas of the tractor”). But note that the Agencies are also fully aware that a regulatory signal is
necessary to correct private market failures and “provide regulatory certainty and thus generate
important economic benefits in addition to reducing externalities.” Id.at 8-5.
Organization: Daimler Trucks North America LLC
Legal Issues with Glider Provisions
As DTNA expressed in its comments to the Phase 2 Proposed Rule, DTNA has concerns with EPA's
proposed regulation of 'glider kits' and 'glider vehicles,' including EPA's legal authority for regulating
them. EPA's Phase 2 Proposed Rule is being carried out under the authority of the Clean Air Act
('CAA'), which does not provide EPA authority to regulate the sale of motor vehicle components. The
CAA only provides EPA with authority to regulate 'new motor vehicles' and their engines, defined as
'self-propelled' vehicles 'the equitable or legal title to which has never been transferred to the ultimate
purchaser'—not non-motorized frames, cabs, and axles. 42 U.S.C. §§ 7522(a), 7550(3). In turn, any
regulation of glider kits is beyond the agency's authority. Further, glider vehicles when constructed
retain the identity of the donor vehicle, such that the title has already been exchanged, making the
vehicles not 'new' under the CAA. Thus, EPA lacks authority to regulate glider vehicles. And even if the
EPA had authority to regulate, the CAA requires 4-years' lead-time for new or revised NOx and PM
requirements and for regulations governing engine rebuilding practices, which has not been met under
the proposed regulations. [EPA-HQ-OAR-2014-0827-1926-A1 p.2]
B. EPA Lacks Authority to Regulate 'Glider Kits' and 'Glider Vehicles'
The distinction between 'glider kits' and 'glider vehicles' is important because EPA lacks authority to
regulate vehicle parts, including assemblages of parts (without an engine) such as glider kits. EPA's
Phase 2 Proposed Rule is being carried out under the authority of the CAA, and the CAA does not
provide EPA authority to regulate the sale of motor vehicle components, which is all that glider kits are.
The CAA only authorizes EPA to set emission standards for 'new motor vehicles' and 'new motor
vehicle engines,' 42 U.S.C. § 7521(a)(1), and to prohibit the sale of uncertified 'new motor vehicles' and
'new motor vehicle engines,' see 42 U.S.C. § 7522(a)(1). 'New motor vehicles' are defined under the
CAA as 'self-propelled' vehicles 'the equitable or legal title to which has never been transferred to an
ultimate purchaser'—not non-motorized frames, cabs, and axles. 42 U.S.C. § 7550(2), (3). Because
glider kits do not contain engines, transmissions, and drive axles, and have no motive power, the CAA
does not authorize EPA to regulate the sale of glider kits. [EPA-HQ-OAR-2014-0827-1926-A1 p.2-3]
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EPA's examples of CAA provisions that address certain vehicle components are inapplicable. EPA cites
to three CAA provisions granting it authority to regulate evaporative emissions, including from certain
components, and concludes from those specific provisions that it has authority to regulate all vehicle
components, whether or not they produce emissions in any form. Specifically, EPA cites to 'CAA
section 202(a)(6) (standards for onboard vapor recovery systems on 'new light-duty vehicles,' and
requiring installation of such systems); section 202(a)(5)(A) (standards to control emissions from
refueling motor vehicles, and requiring consideration of, and possible design standards for, fueling
system components), 202(k) (standards to control evaporative emissions from gasoline-fueled motor
vehicles).' EPA Legal Memo, at 3. From these examples, EPA concludes that it has authority to regulate
all vehicle components, a conclusion that is not justified under the language, of the Act. First, the fact
that the CAA lists specific components that EPA may regulate suggests that EPA lacks authority to
regulate other components that are not specifically listed, particularly given the broader dictate that EPA
may set emission standards only for 'new motor vehicles' and 'new motor vehicle engines,' 42 U.S.C. §
7521(a)(1), and may prohibit only the sale of uncertified 'new motor vehicles' and 'new motor vehicle
engines,' 42 U.S.C. § 7522(a)(1). Second, all of the examples cited by EPA relate to evaporative
emissions. Although EPA might be able to argue that it has authority to regulate evaporative emissions
from those specific components, and exhaust emissions from 'new motor vehicles' and 'new motor
vehicle engines,' it is a stretch to say that EPA has authority to regulate all motor vehicle components.
This is particularly true where, as with glider kits, the components do not produce emissions on their
own. EPA itself recognizes that it cannot extend its argument to the smallest vehicle component—'This
is not to say that the Act authorizes emission standards for any part of a motor vehicle, however small,'
EPA Legal Memo, at 3—but nonetheless believes it has the authority to draw the line to include glider
kits and trailers. In fact, Congress drew the line in the CAA at 'new motor vehicles' and 'new motor
vehicle engines,' and EPA may not extend its authority further than Congress allowed. [EPA-HQ-OAR2014-0827-1926-A1 p.3]
EPA also lacks authority to regulate glider vehicles. When constructed, glider vehicles retain the
identity of the donor vehicle, such that the title has already been exchanged, making the vehicles not
'new' under the CAA and not subject to EPA's regulatory authority. EPA's argument that glider
assemblers market their finished products as 'new trucks' is unavailing. A company's marketing
materials have no bearing on the statutory definition that governs EPA's authority. Although the CAA
may not reference Vehicle Identification Numbers as determinative of new motor vehicle status, the Act
does contain an express definition of 'new motor vehicles'—'self-propelled' vehicles 'the equitable or
legal title to which has never been transferred to an ultimate purchaser,' 42 U.S.C. § 7550(2), (3)—
which EPA is not free to disregard. Glider vehicles incorporate not just a used engine, as EPA suggests,
but the engine, transmission, and rear axle—the entire powertrain that comprises a significant portion of
a vehicle's cost and identity—from a previously owned vehicle. The glider kit, which may be considered
to be 'new' vehicle parts, is not self-propelled. The glider becomes self-propelled only when the
powertrain components are added, but cannot be a 'new motor vehicle' because the equitable or legal
title of those powertrain components has previously been transferred to an ultimate purchaser. [EPAHQ-OAR-2014-0827-1926-A1 p.3-4]
· EPA Lacks Authority to Regulate 'Glider Kits' - The distinction between “glider kits” and “glider
vehicles” is important because EPA lacks authority to regulate vehicle parts, including assemblages of
parts (without an engine) such as glider kits. EPA’s Phase 2 Proposed Rule is being carried out under
the authority of the Clean Air Act (“CAA”), and the CAA does not provide EPA authority to regulate
the sale of motor vehicle components, which is all that glider kits are. The CAA only authorizes EPA to
prohibit the sale of uncertified “new motor vehicles” and “new motor vehicle engines.” See 42 U.S.C. §
7522(a)(1). “New motor vehicles” are defined under the CAA as “self-propelled” vehicles “the
equitable or legal title to which has never been transferred to an ultimate purchaser”—not nonmotorized frames, cabs, and axles. 42 U.S.C. § 7550(2), (3). Because glider kits do not contain engines,
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and have no motive power, the CAA does not authorize EPA to regulate the sale of glider kits. [EPAHQ-OAR-2014-0827-1164-A1 p.122-123]
· Regulation of 'Glider Vehicles' Targets NOx / PM Emissions and Must Meet Statutory Lead
Time Requirement - In addition, the proposed regulation of “glider vehicles” actually targets NOx/PM
emissions rather than GHG emissions, as EPA concedes, and is therefore inappropriate for inclusion in a
GHG rule. Glider sales actually create the potential to reduce GHG emissions by incorporating used and
rebuilt engines in newer, more aerodynamic vehicles. Rebuilt engines used in glider vehicles emit fewer
GHGs, and new cabs and low rolling resistance tires are more efficient than what they replace. Because
regulation of glider vehicles targets NOx/PM emissions, it should be done only in a separate
rulemaking, if at all. [EPA-HQ-OAR-2014-0827-1164-A1 p.123][This comment can also be found in
section 14.2 of this comment document]
In addition, this separate rulemaking should be carefully drafted to meet statutory lead-time
requirements for NOx and PM regulations as required by statute. NOx and PM emissions standards are
subject to an express CAA lead-time requirement under which new or revised NOx and PM
requirements cannot take effect sooner than the model year commencing 4 years after new or revised
standard is promulgated. 42 U.S.C. § 7521(a)(3)(C). As currently proposed, with an effective date of
January 1, 2018, the proposed glider regulations violate the 4- year lead-time requirement under the
CAA. Assuming the Phase 2 rule is finalized in early 2016, the earliest that the regulations governing
glider vehicles could take effect would be 2020, in compliance with the CAA lead-time requirement.
[EPA-HQ-OAR-2014-0827-1164-A1 p.123]
For its proposed glider provisions, EPA purports to rely on its authority to regulate the “practice of
rebuilding heavy-duty engines.” 42 U.S.C. § 7521(a)(3)(D). However, EPA is not regulating engine
rebuilding practices, as evidenced by the lack of relevant proposed amendments to its engine rebuilding
regulations (40 C.F.R. §§ 86.004-40, 1068.120). Instead, EPA is attempting to regulate vehicle
rebuilding, which it clearly does not have the authority to do under the CAA. Congress granted EPA
authority to regulate “new motor vehicles” and “new motor vehicle engines” only, and while Congress
granted EPA authority to regulate engine rebuilding, it did not grant EPA similar authority to regulate
vehicle rebuilding. EPA’s reliance on (3)(D) is misplaced with respect to its proposed regulation of
glider vehicles. [EPA-HQ-OAR-2014-0827-1164-A1 p.123]
Even if EPA were properly regulating heavy-duty engine rebuilding practices with its proposed glider
provisions, it would be subject to the same four-year statutory lead-time requirement. The four-year
lead-time and three-year stability requirements of 42 U.S.C. § 7521(a)(3)(C) are applicable to all of
paragraph 3, which includes the engine rebuilding provision contained in (3)(D). It is not enough for
EPA to opine that the January 1, 2018 implementation date for the glider provisions allows “sufficient
time to ‘permit the development and application of the requisite control measures’” under 42 U.S.C. §
7521(a)(3)(D). The four-year lead-time and three-year stability requirements of (3)(C) provide an
absolute minimum, even for engine rebuilding regulations, and then EPA must determine whether
additional time is required above and beyond that based on its determination under the standard
contained in (3)(D). [EPA- HQ-OAR-2014-0827-1164-A1 p.123]
As currently proposed, EPA is attempting to regulate NOx and PM in the GHG rule in a way it could
not undertake in a proper NOx and PM rulemaking. Under the CAA, EPA must allow four years of lead
time, at a minimum, before its proposed glider provisions would take effect. [EPA-HQ-OAR-20140827-1164-A1 p.124]
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· Delegated Assembly, EPA's lack of authority - DTNA has a concern about the EPA creating a large
paperwork burden, requiring contracts with and instructions to body builders, that creates no benefit to
the environment beyond our current business practice of supplying an Incomplete Vehicle Document
(IVD) to final stage manufacturers. This concern drives us to comment that the EPA lacks the authority
for delegated assembly regulations any more expansive than those in 40 C.F.R. § 1037.620 today. EPA
bases its delegated assembly regulations on the authority to regulate the “introduction into commerce”
and a claim that the sale of a partially complete vehicle or engine from the primary manufacturer to the
secondary manufacturer is within the scope of this “commerce.” 42 U.S.C. §7522(a)(1) (authorizing
regulation at the introduction into commerce) and 75 Fed. Reg. 74152 at 74362 (Nov. 30, 2010) (citing
EPA authority for Part 1037 delegated assembly regulations). But the EPA incorrectly interprets what
“commerce” is. [EPA-HQ-OAR-2014-0827-1164-A1 p.105-106]
Unlike Congress’s authority over commerce, which extends down to matters within a manufacturing
plant located entirely within one state (see, e.g., National Labor Relations Board v. Jones & Laughlin
Steel, 301 U.S. 1 (1937)), Congress defined the scope of the EPA’s “commerce” more narrowly than its
own. If Congress intended for the EPA to regulate manufacturing processes or to consider “introduction
into commerce” to include the manufacturing process, Congress knew how to specify so. Within the
CAA itself, Congress commanded the EPA to regulate the manufacture of consumer or commercial
products (prohibiting “the manufacture or introduction into commerce...”), the manufacture of
aftermarket motor vehicle components (prohibiting any person to “manufacture or sell...”), and the
manufacture of fuel (prohibiting “the manufacture, introduction into commerce, offering for sale, or
sale...”). 42 U.S.C. §§ 7511b (e)(3)(A), 7522(a)(3)(B), and 7545(c)(1) (emphases added). Moreover, the
text of the Air Quality Act of 1967, the predecessor to the CAA, contained a prohibition against the
“manufacture for sale” of noncompliant vehicles and engines, but Congress explicitly struck
“manufacture for sale” from the law relating to vehicles during the 1970 amendment process. Air
Quality Act, P.L. 90-148 (Nov. 21, 1967), §203(a)(1), formerly 42 U.S.C. §1857f-2(a)(1); CAA, P.L.
91-604, §203(a)(1) (Dec. 31, 1970) (enacting H.R. 17255). Following the canons of statutory
interpretation, one might logically presume that Congress intended for manufacture of vehicles and
engines not to be regulated from the fact that (1) Congress omitted manufacturing from the regulated
activities while including it elsewhere and (2) it actively struck manufacturing from the list of such
activities. Stated another way, if Congress considered “introduction into commerce” to include
manufacturing, then the “manufacture for sale” is surplusage in the sections of the CAA where it sits
alongside mention of sale or introduction into commerce. In summary, Congress’s vehicle and engine
regulations provide for regulation at the “introduction into commerce” but not for regulation of
manufacture, as do (e.g.) the fuel regulations. [EPA-HQ-OAR-2014-0827-1164-A1 p.106]
So what is “introduction into commerce”? Congress gives an indication through its regulation of
vehicles and engines over their “useful life.” 42 U.S.C. §7521(a)(1). Useful life is defined in the CAA
and in the EPA’s regulations to be “a period of use” of some number of years or thousands of miles,
depending on the type of vehicle. See, e.g., 42 U.S.C. §7521(d)(1) (defining useful life for light-duty
vehicles and light-duty trucks as “a period of use of five years or of fifty thousand miles ..., whichever
first occurs”) and 40 C.F.R. §86.004-2 (defining the useful life for Class 8 heavy-duty vehicles as “a
period of use” of 10 years or 435,000 miles). It strains credulity to argue that the useful life, defined as
“a period of use,” also includes periods prior to the engines or vehicles first use. In other words, the
most logical inference to draw from both Congress’s and the EPA’s own definition of the useful lives is
that the period over which an engine or vehicle can be regulated is only a period beginning with initial
use. By contrast, regulation of an engine or vehicle’s emissions prior the first use or prior to completion
of manufacturing is beyond the EPA’s authority. In turn, because regulation of an engine or vehicle’s
emissions prior to its being used is beyond the EPA’s authority, the most reasonable interpretation of
“introduction into commerce,” the point at which the EPA can begin to regulate, is not a sale part way
through the manufacturing process (as in a sale from an original-stage manufacturer to a later-stage
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manufacturer) but the sale to the ultimate purchaser (at which point the vehicle begins its period of use).
[EPA-HQ-OAR-2014-0827-1164-A1 p.106-107]
Even if the EPA could regulate prior to the first use of an engine or vehicle, Congress authorized only
test-based standards, not regulations over how vehicles or engines are manufactured. In particular,
Congress (first) mandated the EPA to create “standards [that] shall be applicable to such vehicles and
engines for their useful life.” 42 U.S.C. §7521(a)(1). Second, “to determine whether [a] vehicle or
engine conforms with regulations prescribed under section 202 [§7521] of [the CAA],” the EPA “shall
test, or require to be tested in such manner as [the EPA Administrator] deems appropriate,” such
vehicles or engines. 42 U.S.C. §7525(a)(1) (emphases added). That is, “testing” of vehicles or engines is
the means by which the EPA determines the compliance that is necessary for a vehicle or engine’s
introduction into commerce. Prescribing procedures relating to contracts between manufacturers is not
“testing.” [EPA-HQ-OAR-2014-0827-1164-A1 p.107]
The CAA’s legislative history bears out the above interpretation of the EPA’s authority. A Senate report
shows Congressional intent that “[e]very manufacturer must provide, at the time of delivery, dealers and
the ultimate purchaser a certificate that the vessel, vehicle, aircraft, or engine conforms to the
regulations.” Sen. Rpt. 91-1196, at 62 (1970) (emphasis added). Similarly, a House report authorized
“test[ing] ... any new motor vehicle or motor vehicle engine as it comes off the assembly line in order to
determine whether the vehicle or engine conforms with the applicable emission standards” but not a
requirement for contracts between manufacturers. H.R. Rpt. 91-1146, at 53585359 (1970) (emphasis
added). Further during a discussion between then-Vice President of Ford Motor Company Herbert
Misch and Senator Robert Dole, Mr. Misch stated that one act proposed to be prohibited in Section 203
of the CAA goes too far: “the requirement that ‘manufacture for sale’ cease upon revocation of
certification. We do not feel that production should cease in order to remedy whatever defects may be
found through sampling.” 2 Clean Air Act Amendments of 1970 1015 (U.S. Government Printing
Office 1970) (quoting Joint Hearings before the Subcommittee on Air and Water Pollution of the
Committee on Public Works and the Committee on Commerce, United States Senate, March 24 and 25,
1970). Senator Dole responded “[A]s long as we prohibit the sale of the defective vehicle it should not
be necessary to stop production.” That is, Mr. Misch and Senator Dole spoke in favor of allowing the
manufacturing of vehicles and engines whose compliance certificate has been revoked, as long as the
manufacturer did not sell them. And, as discussed above, in the final CAA text Congress struck
“manufacture for sale” from the list of acts prohibited “unless [a] vehicle or engine is covered by a
certificate of conformity.” 42 U.S.C. §7522(a)(1). In short, the legislative history is replete with
statements like those above voicing a desire for test-based standards and for end of assembly line testing
that will reflect in-use emissions, but not for compliance prior to completion of the vehicle nor formal
written requests or other such mandatory documents. [EPA-HQ-OAR-2014-0827-1164-A1 p.107]
In summary, the text and history of the CAA show that regulation of assembly processes and the
requirement for delegated assembly contracts are beyond the EPA’s authority under the CAA. DTNA
respectfully suggests that the EPA work with us to develop text that we could add to the industry’s
current IVD to instruct second stage manufacturers what remains to be completed in order to bring the
vehicle into compliance. [EPA-HQ-OAR-2014-0827-1164-A1 p.108]
Organization: Environmental Defense Fund (EDF)
Legal Authority
EPA has manifest legal authority to adopt greenhouse gas emission standards for new medium-and
heavy-duty vehicles.85 Below, we discuss two particular features of this authority: the technology-
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forcing nature of section 202 of the Clean Air Act (“CAA”) and EPA’s authority to address trailers.
[EPA-HQ-OAR-2014-0827-1312-A1 p.19]
A. EPA has clear authority to establish technology--forcing standards
EPA has clear authority to establish technology-forcing emission standards under section 202(a) of the
CAA, which provides that standards established under section 202(a)(1) “shall take effect after such
period as the Administrator finds necessary to permit the development and application of the requisite
technology.”86 [EPA-HQ-OAR-2014-0827-1312-A1 p.19]
Related provisions of section 202— including those governing heavy-duty vehicle criteria pollutant
emissions—are expressly technology forcing, providing that regulations “shall contain standards which
reflect the greatest degree of emission reduction achievable through the application of technology which
the Administrator determines will be available for the model year to which such standards apply . . .”87
[EPA-HQ-OAR-2014-0827-1312-A1 p.19]
As the nation’s highest court has recognized, the legislative history of the CAA underscores that
Congress did not intend for EPA to be “‘limited by what is or appears to be technologically or
economically feasible,’ but ‘to establish what the public interest requires to protect the health of
persons,’ even if that means that ‘industries will be asked to do what seems to be impossible at the
present time.’”88 With respect to section 202(a)(1) and (a)(2), Congress intended that EPA “press for the
development and application of improved technology rather than be limited by that which exists
today.’”89 [EPA-HQ-OAR-2014-0827-1312-A1 p.19-20]
EPA has a long history of establishing technology-forcing emission standards that have driven
innovation and secured pollution reductions. For instance, EPA standards under section 202 resulted in
the development and proliferation of the catalytic converter in 1975 and the three-way catalyst in
1981.90 Particulate standards for heavy-duty vehicles also resulted in the development of the diesel
particulate filter.91 [EPA-HQ-OAR-2014-0827-1312-A1 p.20]
Courts have consistently affirmed EPA’s authority to establish technology-forcing standards under
section 202, in some cases holding that only a technology-forcing standard would be compliant with the
statute.92 In adopting such standards, EPA is empowered to make projections about future technology
“subject” only “to the restraints of reasonableness.”93 [EPA-HQ-OAR-2014-0827-1312-A1 p.20]
In 1980, for example, EPA promulgated PM emission standards for light-duty diesel vehicles and
trucks, requiring that emissions decrease to 0.20 grams per mile in the 1985 model year. EPA
determined that the standard would be achievable in 1985 with the perfection of a particle trapping
device, which at the time, had achieved only partial success in a prototype stage.94 The D.C. Circuit
affirmed these standards, holding that EPA “will have demonstrated the reasonableness of its basis for
prediction if it answers any theoretical objections to the . . .method, identifies the major steps necessary
in refinement of the device, and offers plausible reasons for believing that each of those steps can be
completed in the time available.”95 [EPA-HQ-OAR-2014-0827-1312-A1 p.20-21]
Likewise, in 2001, EPA established diesel PM and NOx emissions standards for heavy-duty trucks and
buses that required substantial reductions and relied on studies suggesting that technologies currently
being tested could collectively overcome then-existing obstacles.96 The D.C. Circuit upheld these
standards, affirming EPA’s technological predictions and noting that “the rule c[ould] stand so long as
there was one solution as to which EPA's prediction was not arbitrary.”97 [EPA-HQ-OAR-2014-08271312-A1 p.21]
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EPA describes its Phase 2 proposal as technology forcing, in line with this long and successful
history. As we set forth more fully below, however, certain key aspects of the agency’s proposal—
including the engine standards—are based almost entirely on today’s technologies and conservative
assumptions about the development of those technologies. EPA must strengthen these provisions to be
consistent with the technology-forcing history of section 202 and the agency’s own stated intention in
the Phase 2 proposal. [EPA-HQ-OAR-2014-0827-1312-A1 p.21]
B. EPA has clear authority to regulate trailers
EPA and NHTSA have proposed standards for trailers that are used in combination with two different
classes of tractors. EPA’s authority to adopt these proposed standards rests on firm legal footing,
reflects a reasonable interpretation of the relevant Clean Air Act provisions, and is consistent with the
agency’s past regulatory practice. [EPA-HQ-OAR-2014-0827-1312-A1 p.21]
Section 202(a)(1) of the Act authorizes EPA to regulate “the emission of any air pollutant from any
class or classes of new motor vehicles or new motor vehicle engines . . .”100 ‘Motor vehicle,’ as it is used
in Section 202(a)(1), is defined under Section 216 as “any self-propelled vehicle designed for
transporting persons or property on a street or highway.”101 [EPA-HQ-OAR-2014-0827-1312-A1 p.21]
EPA has interpreted this statutory definition to enable the agency to adopt standards addressing
emissions from the Class 7 and 8 combination tractor-trailers, which “consist of a cab and engine
(tractor or combination tractor) and a detachable trailer.” The statutory definition of ‘motor vehicle’ in
section 216 expressly defines that term in light of the vehicle’s intended use: “transporting persons or
property on a road or highway.” EPA has reasonably interpreted ‘motor vehicle’ to encompass all of the
components of Class 7 and 8 tractor-trailers (including the trailer), which are needed to accomplish that
objective. [EPA-HQ-OAR-2014-0827-1312-A1 p.21-22]
In particular, Class 7 and 8 tractor-trailers are designed and used to transport large quantities of goods.
To perform this task, the vehicle must have three components: an engine, a tractor, and a trailer. These
three components are inextricably linked; no one part can successfully transport goods without the other
two. And the trailers addressed in the proposal are designed and engineered to operate in tandem with
tractors. [EPA-HQ-OAR-2014-0827-1312-A1 p.22]
As their design features would suggest, these tractors and trailers are operated together almost
exclusively.104 The height of the tractor is designed to correspond to the height of the trailer, achieving
optimal aerodynamic performance and minimal air-resistance only when the two are coordinated.105
Moreover, as the primary load-carrying device, trailers account for a substantial percentage of the
engine load and therefore contribute significantly to the vehicle’s emissions. Accordingly, the use of
improved aerodynamic and tire technologies on the trailer will reduce the vehicle’s emissions.106,107
EPA’s interpretation of ‘motor vehicle’ as consisting of the engine, tractor, and trailer in the heavy-duty
context is therefore a reasonable interpretation of the statute.108 [EPA-HQ-OAR-2014-0827-1312-A1
p.22]
EPA’s interpretation is likewise consistent with other provisions of the CAA and EPA implementing
regulations addressing heavy-duty vehicles. Section 202(b), which authorizes EPA to adopt criteria
pollutant standards for heavy-duty vehicles, defines a ‘heavy duty vehicle’ as, among other things,
having “a gross vehicle weight (as determined under regulations promulgated by the Administrator) in
excess of six thousand pounds.”109 EPA regulations confirm that a vehicle’s ‘gross vehicle weight’ can
be measured by “the maximum weight of a loaded vehicle and trailer,” or by “the maximum design
loaded weight of a single vehicle.”110 These provisions are both tied to the way in which the vehicles are
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operated and contemplate the load carried by the trailer. As EPA notes in the proposal, its determination
of its authority as to trailers is also consistent with a prior interpretation of the heavy-duty vehicle as
being incomplete unless a trailer is attached.111 EPA must strengthen these provisions to be consistent
with its delegated responsibility to establish technology-forcing standards under section 202 and the
Agency’s own stated intention in the Phase 2 proposal. [EPA-HQ-OAR-2014-0827-1312-A1 p.23]

85 See, e.g., Mass. v. Envtl. Prot. Agency, 127 S.Ct. 1438 (2007); see also Coal. for Responsible
Regulation, Inc. v. Envtl. Prot. Agency, 684 F.3d 102 (D.C. Cir. 2012).
86 42 U.S.C. § 7521 (emphasis added).
87 Id.
88 Whitman v. Am. Trucking Ass’ns, 531 U.S. 457, 490-91 (2001)(quoting 116 Cong. Rec. 3290132902 (1970), 1 Legislative History of the Clean Air Amendments of 1970 (Committee Report
compiled for the Senate Committee on Public Works by the Library of Congress), Ser. No. 93-18, p.
227 (1974)(emphasis in original).
89 Natural Res. Def. Council, Inc. v. Envtl. Prot. Agency, 655 F.2d 318, 328 (D.C. Cir. 1981)(citing S.
Rep. No.1196, 91st Cong., 2d Sess. 24 (1970), reprinted in 1 Legislative History 424; H.R. Rep.
No.294, 95th Cong., 1st Sess. 273 (1977), reprinted in (1977) U.S. Code Cong. & Ad. News 1077,
1352, 4 Legislative History 2740).
90 See, e.g., David Gerard and Lester B. Lave, Implementing technology-forcing policies: The 1970
Clean Air Act Amendments and the introduction of advanced automotive emissions controls in the
United States, 72 Technological Forecasting and Social Change 761 (2005), available at
http://repository.cmu.edu/tepper/1356/.
91 See, e.g., Chris Wold, Climate Change, Presidential Power, and Leadership: We Can’t Wait, 45 Case
Western Reserve J. of Int’l Law 303, 346, available
at http://law.case.edu/journals/jil/Documents/45CaseWResJIntlL1&2.15.Article.Wold.pdf.
92 See Natural Res. Def. Council v. Envtl. Prot. Agency, 655 F.2d at 328 (upholding EPA’s technologyforcing standards under Section 202(a)(2)); Natural Res. Def. Council v. Thomas, 805 F.2d 410 (D.C.
Cir. 1986))(affirming authority under Section 202(a)(3)(A)(iii), which authorized regulations for PM
emissions now authorized under (a)(3)(A)(i)); Natural Res. Def. Council v. Reilly, 983 F.2d 259 (D.C.
Cir. 1993)(holding that Section 202(a)(3)(A)(6) is a technology-forcing provision and mandating
issuance of a regulation after consideration of developing technologies); Nat’l Petrochemicals &
Refiners Ass’n v. EPA, 287 F.3d 1130 (D.C. Cir. 2002)(affirming authority under Section
202(a)(3)(A)(i)); Sierra Club v. EPA, 325 F.3d 374 (D.C. Cir. 2003)(affirming authority under Section
202(l)(2)); Crete Carrier Corp. v. Envtl. Prot. Agency, 363 F.3d 490 (D.C. Cir. 2004)(holding that
Section 202(a)(3)(A)(i) is a technology-forcing provision).
93 Natural Res. Def. Council, Inc. v. Envtl. Prot. Agency, 655 F.2d at 328 (citing International
Harvester Co. v. Ruckelshaus, 478 F.2d 615, 629 (D.C.Cir.1973)).
94 Natural Res. Def. Council, Inc. v. Envtl. Prot. Agency, 655 F.2d at 331.
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95 Id. at 331-32.
96 Control of Air Pollution from New Motor Vehicles: Heavy-Duty Engine and Vehicle Standards and
Highway Diesel Fuel Sulfur Control Requirements, 66 Fed. Reg. 5002 (2001).
97 Nat’l Petrochemicals & Refiners Ass’n v. EPA, 287 F.3d 1130 (D.C. Cir. 2002) at 1140.
100 Id.
101 42 U.S.C. § 7550 (emphasis added).
104 Trucking companies do not provide insurance protection for truckers when operating a truck-tractor
without an attached trailer; it is considered a non-business activity. Truckers must separately purchase
‘bobtail insurance’ to be covered between dropping off one trailer load and picking up the next one. See,
e.g. Insure My Rig, http://www.insuremyrig.com/what-is-bobtail-insurance.html (last visited Sept. 29,
2015); Understanding the Difference Between Bobtail and Non-Trucking Liability Insurance,
105 76 Fed. Reg. 57138-39 (Greenhouse Gas Emissions Standards and Fuel Efficiency Standards for
Medium- and Heavy-Duty Engines and Vehicles – Phase 1).
106 EPA notes in the proposed rule that the trailers that are pulled by Class 7 and 8 tractors account for
two-thirds of the heavy-duty sector’s total CO2 emissions and fuel consumption. 80 Fed. Reg. 40253.
107 As a result of studies undertaken as part of initiatives such as the Department of Energy’s
SuperTruck program and EPA’s SmartWay program, design and operational practices have already
been developed to cost-effectively reduce those emissions.
108 The fact that the trailer does not itself ‘emit,’ does not exclude it from EPA’s regulatory authority.
Section 202(a)(1) authorizes EPA to adopt standards “applicable to the emission of any air pollutant”
from new motor vehicles and motor vehicle engines. This statutory grant of authority clearly
encompasses standards like those EPA has previously adopted for vehicle attributes that effect
emissions, including low-rolling-resistance tires, low-drag brakes, and more aerodynamic vehicle
shapes. 75 Fed. Reg. 25374 (2010 Light Duty Vehicle Greenhouse Gas Emission Standards). EPA has
likewise interpreted this authority to allow the agency to adopt compliance approaches that reflect
upstream emissions. See id. See also Response to Comments (“[Section 202(a)] does not directly
address what the “standards applicable to” the emissions must be, or how those standards are to be
measured. It does not specify how or what mechanisms EPA may reasonably use in applying a standard
to vehicle emissions. This leaves EPA with discretion to develop both elements of the standards and the
means of measuring compliance with them.”).
109 42 U.S.C. § 7521.
110 40 CFR 86.1803-01.
111 40 CFR 86.1803–01 defines a ‘complete heavy-duty vehicle’ as a heavy-duty vehicle “that has the
primary load carrying device or container attached,” while a heavy-duty truck without a load-carrying
device is considered an ‘incomplete vehicle.’ Because trailers are ‘load carrying devices,’ they are
implicitly part of the vehicle.
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Organization: Fitzgerald Truck Sales
EPA Lacks Authority to Regulate “Glider Kits”
The distinction between “glider kits” and “glider vehicles” is important because EPA lacks authority to
regulate vehicle parts, including assemblages of parts (without an engine) such as glider kits. EPA’s
Phase 2 Proposed Rule is being carried out under the authority of the Clean Air Act (“CAA”), and the
CAA does not provide EPA authority to regulate the sale of motor vehicle components, which is all that
glider kits are. The CAA only authorizes EPA to prohibit the sale of uncertified “new motor vehicles”
and “new motor vehicle engines.” See 42 U.S.C. § 7522(a)(1). Because glider kits do not contain
engines, and have no motive power, regulation of the sale of glider kits is not authorized by the
CAA. EPA has been aware of the use of glider kits for over 35 years, and has not attempted to regulate
them because they are not “new motor vehicles” or “new motor vehicle engines” under the CAA. [EPAHQ-OAR-2014-0827-1134-A1 p.4]
Organization: Navistar, Inc.
Title II of the Clean Air Act (“CAA”) governs regulation of on-highway medium- and heavy-duty
engines and vehicles. According to EPA, the Proposed GHG Rule implements Section 202(a) of Title II
of the CAA. That section requires the EPA Administrator to “prescribe (and from time to time revise) . .
. standards applicable to the emission of any air pollutant from any class of classes of new motor
vehicles or new motor vehicle engines, which in his judgment cause, or contribute to, air pollution
which may reasonably be anticipate to endanger public health and welfare.” 42 U.S.C. § 7521(a)(1).
[EPA-HQ-OAR-2014-0827-1199-A1 p.3-4]
The agencies acknowledge in the NPRM that the Proposed Rule is technology-forcing.2 That is,
manufacturers must develop new technologies or significantly improve existing technologies to meet the
standards. In that case, the agencies must demonstrate that their predictions are reasonable, that they
have answered any theoretical objection to the identified technologies, identified the steps needed for
the technology to be completed in the available time and offer reasons that those steps can be
completed.3 Thus EPA bears the burden of laying out the pathway to the predicted technology in order
to make its demonstration that a Proposed Rule is feasible. [EPA-HQ-OAR-2014-0827-1199-A1 p.4]

2 NPRM at 80 Fed. Reg. 40154.
3 Natural Resources Defense Council, Inc. v. US EPA, 655 F.2d 317 (DC Cir 1981).
Organization: Neapco
EPA Lacks Authority to Regulate “Glider Kits”
The distinction between “glider kits” and “glider vehicles” is important because EPA lacks authority to
regulate vehicle parts, including assemblages of parts (without an engine) such as glider kits. EPA’s
Phase 2 Proposed Rule is being carried out under the authority of the Clean Air Act (“CAA”), and the
CAA does not provide EPA authority to regulate the sale of motor vehicle components, which is all that
glider kits are. The CAA only authorizes EPA to prohibit the sale of uncertified “new motor vehicles”
and “new motor vehicle engines.” See 42 U.S.C. § 7522(a)(1). Because glider kits do not contain
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engines, and have no motive power, regulation of the sale of glider kits is not authorized by the
CAA. EPA has been aware of the use of glider kits for over 35 years, and has not attempted to regulate
them because they are not “new motor vehicles” or “new motor vehicle engines” under the CAA. [EPAHQ-OAR-2014-0827-1134-A1 p.4]
Organization: Recreational Vehicle Industry Association (RVIA)
b. Consistency can be achieved by exempting motorhomes from the Phase 2 Regulation
Under Phase 1, NHTSA and EPA plainly differed on their regulation of motorhomes. While NHTSA
exempted such vehicles from fuel efficiency standards for the reasons discussed above, EPA exercised
regulatory authority over these vehicles under the Clean Air Act. Such divergent treatment may not be
ideal from the regulator's perspective, but harmonization can be worse for the regulated entity where
fuel efficiency standards may impose undue costs or require impractical reduction with little fuel
savings as they would here. [EPA-HQ-OAR-2014-0827-1261-A1 p.12]
We recognize the importance of regulatory consistency. Executive Order (EO) 13563 requires agencies
to 'tailor its regulations to impose the least burden on society, consistent with obtaining regulatory
objectives, taking into account, among other things, and to the extent practicable, the costs of
cumulative regulations.' The EO seeks to 'promote such coordination, simplification, and harmonization'
as will reduce redundancy, inconsistency, and costs of multiple regulatory requirements. [EPA-HQOAR-2014-0827-1261-A1 p.12]
The only fair and lawful way to ensure consistency, harmony and cost-effective regulation is for EPA to
exclude motorhomes from its regulations as NHTSA is required to do by EISA. The goal of
harmonization cannot be used to create legal authority where there is none. NHTSA's authority under
EISA is limited to commercial vehicles. EPA should exercise its discretion to follow NHTSA's
congressionally mandated course and exclude motorhomes from its Phase 2 regulations. This approach
takes into account both legal authority and disproportionate costs on the motorhome sector. [EPA-HQOAR-2014-0827-1261-A1 p.12-13]
In order to maintain regulatory consistency, harmony and cost-effectiveness, EPA should also exempt
motorhomes entirely from its Phase 2 standards. [EPA-HQ-OAR-2014-0827-1261-A1 p.27]
Organization: Truck Renting and Leasing Association
The context for these comments is President Obama’s January 18, 2011 executive order on regulatory
review, which states that “[w]here relevant, feasible, and consistent with regulatory objectives, and to
the extent permitted by law, each agency ... shall consider regulatory approaches that reduce burdens
and maintain flexibility and freedom of choice for the public” (Executive Order, “Improving Regulation
and Regulatory Review,” § 4 (White House, Jan. 18, 2011)). [EPA-HQ-OAR-2014-0827-1140-A1 p.2]
Organization: Truck Trailer Manufacturers Association (TTMA)
EPA lacks statutory authority.
In our “Authority Objections” section (3), we will discuss the legal rationale the agencies are putting
forward for regulating trailers, why that rationale is flawed, and that the agencies should focus their
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efforts on end users, which they actually do have authority to regulate. [EPA-HQ-OAR-2014-08271172-A1 p.2]
EPA and NHTSA do not have statutory authority to adopt GHG emission and fuel efficiency standards
applicable to trailers. [EPA-HQ-OAR-2014-0827-1172-A1 p.3]
Trailers themselves fail to meet the definition of a “motor vehicle” which states: [EPA-HQ-OAR-20140827-1172-A1 p.3]
(2) The term “motor vehicle” means any self-propelled vehicle designed for transporting persons or
property on a street or highway. [EPA-HQ-OAR-2014-0827-1172-A1 p.3]
Trailers are not self-propelled, do not burn fuel or exhaust “Greenhouse Gasses.” A vehicle is defined as
something used for conveyance having a frame, a suspension, and a braking system. A motorized
vehicle is a vehicle (such as a car, truck, or motorcycle) that is powered by a motor. A trailer is a vehicle
that is not motorized and therefore does not fall under the jurisdiction of the Clean Air Act. [EPA-HQOAR-2014-0827-1172-A1 p.3]
EPA acknowledges this in its claim to authority and then attempts to dismiss it by claiming that the
tractor, when combined with the trailer, together creates the motor vehicle that they are allowed to
regulate under the CAA. “Connected together, a tractor and trailer constitute “a self-propelled vehicle
designed for transporting . . . property on a street or highway,” and thus meets the definition of “motor
vehicle” under Section 216(2) of the CAA.” [EPA-HQ-OAR-2014-0827-1172-A1 p.3]
Trucks and trailers are legally recognized by the U.S. federal and state governments as two different
vehicles, each possessing its own DOT vehicle identification number (VIN), state license plate,
registration, regulations, and ownership. The EPA cannot legally declare one vehicle part of the other or
the two vehicles to be the same or treated as the same vehicle to enable a new regulation. If they do,
then it is not the trailer manufacturer who is creating a new motor vehicle. The CAA directs the EPA
Administrator to regulate “new motor vehicles.” The trailer is not a motor vehicle under CAA statute
until it is “connected” making it possibly subject to EPA authority not at the time the trailer was
constructed, but at the time an operator connects it to a tractor and completes the “Self-propelled motor
vehicle” that EPA is claiming meets the definition provided under 216(2) of the CAA. At connection,
the combination could then be said to meet the definition for “new motor vehicle” in 216(3) since the
combination has not yet had its title transferred to the ultimate purchaser, defined in 216(5) as “the first
person who in good faith purchases such new motor vehicle.” [EPA-HQ-OAR-2014-0827-1172-A1 p.34]
Any given trailer is not intended to be permanently connected to any truck by the trailer OEM for the
useful life of the trailer. This is the distinction that makes the trailer different from any other part or
component of the truck. The truck has a device that engages the trailer’s king pin and traps it within the
truck’s fifth wheel. It is a third party that engages and disengages this truck device, not the trailer, and
not the trailer OEM. Specifically, trailer manufacturers do not sell new “tractor-trailers.” As such, the
tractor and trailer cannot be considered a single motor vehicle (indeed, a single trailer is likely to be
hauled by multiple tractors during its lifetime, and, conversely, a single tractor is likely to haul multiple
trailers). [EPA-HQ-OAR-2014-0827-1172-A1 p.4]
Therefore, if the Agency wants to claim, for practical reasons, that the trailer and tractor are a regulated
motor vehicle, it can only regulate the party that joined the trailer to the tractor. EPA has been claiming
that they cannot regulate end users of trailers, and so must aim their regulations at trailer manufactures,
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but this exposes EPA’s lack of authority to regulate, for these trailer manufacturers do not create the
vehicles that EPA claims authority to regulate. Under the laws given in the CAA and the usual industry
practice of creating new combinations of tractors and trailers to be used briefly and then separating the
tractor from the trailer to create a new combination, all without transferring the titles of the combination
or even of any of the individual components of the combination, it is those end users who are routinely
manufacturing motor vehicles and are thus possibly subject to regulation under the laws of the CAA. It
is these very end users who could and possibly should be directed to select certain trailer-based GHGReduction/Fuel-Economy devices based on how they ultimately use the vehicle they alone assemble.
[EPA-HQ-OAR-2014-0827-1172-A1 p.4]
Since a trailer is built for customer specifications and not an intended truck, trailer OEMs cannot be
regulated by the EPA GHG-2 regulations. At the time of trailer manufacture, there is no defined or
intended truck and the trailer is still a non-motor vehicle. Upon completion and the trailer title is passed
from the trailer OEM to the trailer dealer, or end user, there is still no motorized truck that can be
associated with the trailer. The trailer can be pulled by a gas, diesel, natural gas, or electric truck in the
future with unknown, varying aerodynamic characteristics. When title of the trailer passes, the trailer
OEM has no legal ownership of the trailer vehicle and the trailer is not a part of any truck or other
motorized vehicle. The trailer at this point is a separate product yet to be put into commerce. The EPA’s
definition of a trailer being a part of a motorized vehicle has not been met and the OEM no longer has a
legal basis to alter the vehicle. [EPA-HQ-OAR-2014-0827-1172-A1 p.4]
The language and structure of the Clean Air Act requirements and prohibitions for new motor vehicles
and engines also contradict EPA’s interpretation. Those provisions contemplate a single manufacturer of
each new motor vehicle or each new motor vehicle engine. For example, Section 206(a)(1) requires
EPA to require testing of “any new motor vehicle . . . submitted by a manufacturer” to determine
whether the vehicle may be certified as conforming to emissions regulations. Section 206(b) authorizes
EPA to conduct emissions testing to determine whether new motor vehicles “manufactured by a
manufacturer do in fact conform” after being certified. Section 207 requires “the manufacturer of each
new motor vehicle” to provide an emissions warranty to the ultimate purchaser to certify that the vehicle
conforms to the emissions regulations and is free of defects for its useful life. And Section 203(a)
prohibits “a manufacturer of new motor vehicles or new motor vehicle engines” from selling or
importing such vehicles or engines unless covered by a certificate of conformity. The language of these
provisions plainly contemplates a single manufacturer that is responsible for each motor vehicle, not
multiple manufacturers of “two detachable parts” that together constitute the single motor vehicle, and
are mixed and matched in different pairs throughout their lifetime. Moreover, these provisions on their
face do not work as applied to “two detachable parts” of a single motor vehicle that are mixed and
matched. In the case of separate manufacturers of the tractor and various trailers that might be hauled by
that tractor, the requirements to test, certify, and warrant “the motor vehicle” cannot on their face apply
as written, since there is no single manufacturer of “the motor vehicle.” And responsibility for
violations, such as by selling an uncertified new motor vehicle, is unspecified. [EPA-HQ-OAR-20140827-1172-A1 p.4-5]
EPA also contends that the tractor minus the engine constitutes a “motor vehicle,” even though such a
chassis cannot move without the engine. We are skeptical of this assertion. We are aware of no instance
in which EPA has sought to regulate a “motor vehicle” that does not contain an engine, for the obvious
reason that such a “vehicle” is not self-propelled and thus does not fall within EPA’s jurisdiction. In
short, Congress authorized EPA to regulate both engines and complete motor vehicles (containing
engines), but did not authorize EPA to regulate a trailer, which is not self-propelled, even if that trailer
might be regarded as essential to the purpose of a tractor to transport property. [EPA-HQ-OAR-20140827-1172-A1 p.5]
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Therefore, as the legal basis of the proposal from the EPA perspective is flawed, all parts of the proposal
suggesting expansion of regulation of EPA to trailers should be struck. NHTSA regulation should
remove requirements that, by extension, require trailer manufacturers to be regulated by EPA by
directing compliance with regulations in 40CFR. [EPA-HQ-OAR-2014-0827-1172-A1 p.5]
The legal basis for including trailers in this rulemaking is flawed and as such it should remove trailers
from consideration. If the agencies are set on working to reduce greenhouse gas emissions and fuel
consumption as a result of trailer use, they would be better served by regulating that use directly.
Drivers and fleets are the ones in control of trailer use, from specification thru disposal; they create new
tractor-trailer combinations every day and are the ones who purchase fuel and emit greenhouse gas as a
result. [EPA-HQ-OAR-2014-0827-1172-A1 p.18]
Organization: American Council for an Energy-Efficient Economy (ACEEE) et al.
EPA’s Clean Air Act Authority
Reducing Emissions through Trailer Improvements
We support EPA’s interpretation of its authority to regulate trailer manufacturers, namely, that the
trailer manufacturer is a motor vehicle manufacturer subject to compliance with emission standards
under section 202 of the Clean Air Act. EPA’s prior regulations affecting the manufacturers of major
components of the motor vehicle demonstrate the agency’s tradition of addressing mobile sources as
systems of components that contribute to vehicle emissions. The trailer manufacturer is the entity with
control over the design of the trailer -the load-carrying component of the heavy-duty vehicle, and thus a
major contributor to that vehicle’s emissions. As such, it is eminently reasonable for EPA to devise
standards that harness the emissions-reducing opportunities inherent in trailer design. [EPA-HQ-OAR2014-0827-1896-A1 p.7]
Organization: Environmental Defense Fund (EDF)
Along with the NODA, EPA has provided a legal memorandum responding to certain claims made by
TTMA that further explicates its legal authority to establish standards for trailers.16 We support EPA’s
reasonable interpretation that a combined tractor-trailer is a motor vehicle within the meaning of section
202(a) and agree that EPA has permissibly required trailer manufactures to demonstrate compliance
with these requirements. We also support NHTSA’s separate statutory authority to adopt standards for
trailers. [EPA-HQ-OAR-2014-0827-1886-A1 p.6-7]
a. EPA reasonably determined the combined tractor-trailer constitutes a “new motor vehicle” within the
meaning of section 202(a) and has permissibly established standards for trailers on that basis.
Section 202(a)(1) of the Act directs the Administrator to:
by regulation prescribe . . . standards applicable to the emission of any air pollutant from any class or
classes of new motor vehicles or new motor vehicle engines, which in his judgment cause, or contribute
to, air pollution which may reasonably be anticipated to endanger public health or welfare.17 [EPA-HQOAR-2014-0827-1886-A1 p.7]
The Act further defines “motor vehicle” to mean “any self-propelled vehicle designed for transporting
persons or property on a street or highway.”18 EPA reasonably explained that a combined tractor-trailer
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meets the statutory definition for motor vehicle, noting “Class 7/8 heavy-duty vehicles are composed of
three major components:—The engine, the cab-chassis (i.e. the tractor), and the trailer,” and
“[c]onnected together, a tractor and trailer constitute ‘a self-propelled vehicle designed for transporting .
. . property on a street or highway,’ and thus meet the definition of ‘motor vehicle’ under Section 216(2)
of the CAA.”19 [EPA-HQ-OAR-2014-0827-1886-A1 p.7]
TTMA argues that, for purposes of regulating trailer manufacturers, the agency must separately consider
the tractor and trailer, but later, once physically connected, TTMA seems to concede that the combined
tractor-trailer would meet the statutory definition of “motor vehicle.”20 That conclusion certainly does
not flow inextricably from the statute; nor is it reasonable. Indeed, TTMA’s preferred interpretation—
which creates artificial limitations on the agency’s ability to establish standards for a “new motor
vehicle”— ignores the realities of how these vehicles are designed and used, and would frustrate EPA’s
statutory mandate to regulate “the emission of any air pollutant from any class or classes of new motor
vehicles.”21 [EPA-HQ-OAR-2014-0827-1886-A1 p.7-8]
In any event, EPA is tasked with interpreting ambiguous statutory provisions and has done so
reasonably here, concluding that a trailer is a vehicle “when it has a frame with axles attached.”22 That
interpretation is reasonable, it enables the agency to address a significant source of emissions from new
motor vehicles consistent with section 202’s mandate and the underlying purposes of the Act, and
should be accorded deference. [EPA-HQ-OAR-2014-0827-1886-A1 p.8]
EPA’s regulation of trailers is likewise consistent with and supported by the agency’s long-standing,
holistic approach to addressing pollution from mobile sources. EPA identifies numerous examples, both
of section 202 provisions that authorize regulation of specific components, as well as past agency
regulations that address specific vehicle components, including by requiring testing of components and
incomplete vehicles to certify compliance with emission standards.23 In addition to these provisions,
EPA has, in other instances, reasonably established and assessed compliance with emissions standards
based on the ability of the integrated vehicle system to secure reductions. [EPA-HQ-OAR-2014-08271886-A1 p.8]
Engine and Vehicle Standards. EPA and NHTSA’s joint Heavy Duty and Light Duty National Programs
recognize the reality that reducing emissions from a class of vehicle requires a holistic approach. In the
Phase 1 heavy-duty rule, for instance, EPA and NHTSA affirmed “the importance of addressing the
entire vehicle in reducing fuel consumption and GHG emissions,”24 setting separate standards for the
tractor cab and the engine installed in the tractor,25 including “improvements in the tractor (such as
aerodynamics), tires, and other vehicle systems.”26 Similarly, in setting the Phase 1 standards for lightduty vehicles, EPA and NHTSA considered reductions that could be achieved by deploying advanced
technologies and optimizing vehicle systems.27 [EPA-HQ-OAR-2014-0827-1886-A1 p.8]
Compliance Assessment. EPA’s Greenhouse Gas Emissions Model (GEM) for medium- and heavy-duty
vehicles, supporting Phase 1 and 2, likewise reflects an integrated, holistic approach. GEM allows
various vehicle characteristics to be evaluated for compliance with standards, including for Class 7 and
8 tractor manufacturers, inputs like aerodynamic drag, tire rolling resistance, vehicle speed limiter,
vehicle weight reduction, and extended idle reduction.28 These inputs implicate numerous components
of the vehicle including the tires, wheels, body, and transmission.29 [EPA-HQ-OAR-2014-0827-1886A1 p.9]
Similarly, the OMEGA model for light-duty vehicles allows manufacturers to “choose from a myriad of
CO2 reducing technologies,” so that “for a variety of levels of CO2 emission control, there are an
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almost infinite number of technology combinations which produce the desired CO2 reduction.”30 [EPAHQ-OAR-2014-0827-1886-A1 p.9]
EPA’s past practice reflects a holistic approach to both establishing and assessing compliance with
vehicle emission standards, which allows emission standards to be met through improvements to many
portions of the integrated vehicle. In keeping with this longstanding approach, EPA has reasonably
interpreted its authority to include establishing emission standards for trailers, a major source of
emissions from the integrated heavy-duty vehicle. [EPA-HQ-OAR-2014-0827-1886-A1 p.9]
b. EPA has Reasonably Required Trailer Manufacturers to Demonstrate Compliance with Trailer
Standards.
TTMA likewise objects that each motor vehicle can have only one manufacturer, that the trailer
manufacturer is not ‘the’ manufacturer for the combined tractor-trailer, and thus, that trailer
manufacturers cannot be regulated.31 [EPA-HQ-OAR-2014-0827-1886-A1 p.9]
As a threshold matter, section 202(a)(1)—the provision under which EPA has adopted these standards—
requires that the agency adopt standards “applicable to . . . new motor vehicles” but does not describe
whether one or more entities may be responsible for meeting these standards. In the absence of such a
limitation, EPA reasonably determined that standards could apply to trailer manufacturers as well as
tractor manufacturers, given that “[t]he trailer manufacturer sets the design specifications that affect the
GHG emissions attributable to pulling the trailer.”32 [EPA-HQ-OAR-2014-0827-1886-A1 p.9-10]
Even so, EPA reasonably determined that trailer manufacturers fall within statutory definition of
manufacturer in section 216, which is defined as: [EPA-HQ-OAR-2014-0827-1886-A1 p.10]
any person engaged in the manufacturing or assembling of new motor vehicles, new motor vehicle
engines, new nonroad vehicles or new nonroad engines, or importing such vehicles or engines for resale,
or who acts for and is under the control of any such person in connection with the distribution of new
motor vehicles, new motor vehicle engines, new nonroad vehicles or new nonroad engines. 33 [EPA-HQOAR-2014-0827-1886-A1 p.10]
This definition is capacious and in no way suggests a new motor vehicle must have a single
manufacturer. EPA has determined that “[i]t is reasonable to view the trailer manufacturer as ‘engaged
in’ (section 216 (1)) the manufacturing or assembling of the tractor-trailer,”34 and that its responsibility
under section 202 of the CAA to “prescribe (and from time to time revise) . . . standards applicable to
the emission of any air pollutant from any class or classes of new motor vehicles . . . which in his
judgment cause, or contribute to, air pollution which may reasonably be anticipated to endanger public
health or welfare” includes the authority to regulate the manufacturer of the trailer component of the
combined tractor-trailer.35 [EPA-HQ-OAR-2014-0827-1886-A1 p.10]
TTMA points to several provisions in Title II to support its alternative construction, but these provisions
do not compel its single-manufacturer interpretation. Moreover, as EPA notes, the single-manufacturer
interpretation would result in an unworkable system where entities without design or manufacturing
authority would face compliance obligations.36 [EPA-HQ-OAR-2014-0827-1886-A1 p.10]
Accordingly, the agency’s determination to set standards applicable to trailer manufacturers—given that
the trailer is a major contributor to the emissions of the heavy duty vehicle—is a reasonable
interpretation of the statutory scheme it is entrusted to administer. As such, the decision warrants
deference.37 [EPA-HQ-OAR-2014-0827-1886-A1 p.10]
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c. NHTSA has Clear Authority to Regulate Trailers
TTMA likewise challenges NHTSA’s authority to adopt trailer standards, but those challenges are
equally without merit. The Energy Independence and Security Act (EISA) requires NHTSA to create a
medium- and heavy-duty fuel efficiency program “designed to achieve the maximum feasible
improvement” in fuel efficiency.38 Inclusion of trailers in NHTSA’s program is reasonable, consistent
with the statute, and crucial to satisfying NHTSA’s mandate to improve fuel efficiency. Moreover,
inclusion of trailers in the program reasonably harmonizes EISA with NHSTA’s authority under the
Motor Vehicle Safety Act (MVSA) and with EPA authority. [EPA-HQ-OAR-2014-0827-1886-A1 p.11]
EISA’s fuel economy standards for medium- and heavy-duty on-highway vehicles and work trucks
amends 49 U.S.C. 32902, by adding a subsection (k). EISA also amends the defined terms contained in
section 32901 by adding the terms, ‘automobile,’ ‘commercial medium- and heavy-duty on-highway
vehicle,’ ‘non-passenger automobile,’ and ‘work truck,’ each of which is defined as a ‘vehicle’ of a
particular type.39 For example, a commercial medium- and heavy-duty on-highway vehicle is “an onhighway vehicle with a gross vehicle weight rating of 10,000 pounds or more.”40 [EPA-HQ-OAR-20140827-1886-A1 p.11]
As NHTSA notes in the rule proposal,41 EISA does not define ‘vehicle,’ a term that appears repeatedly
in the provisions creating the fuel efficiency program for commercial medium- and heavy-duty onhighway vehicles and work trucks, as well as in the definitions of the added terms. Nor is ‘vehicle’ an
otherwise defined term under section 32901. In light of this silence, NHTSA reasonably looked to its
organic statute, the MVSA, contained at the same subtitle, which defines motor vehicle as “a vehicle
driven or drawn by mechanical power and manufactured primarily for use on public streets, roads, and
highways, but does not include a vehicle operated only on a rail line.”42 Relying both on the terms of the
MVSA and EISA, NHTSA reasonably determined that trailers be included within the fuel efficiency
program. [EPA-HQ-OAR-2014-0827-1886-A1 p.11]
TTMA asserts that the statutory reference to “gross vehicle weight rating” (GVWR) combined with the
distinction that EPA drew in a previous rulemaking between GVWR and ‘gross combined weight
rating’ (GCWR) somehow expressly forecloses NHTSA’s regulation of trailers.43 However, at most this
reference helps to elucidate the types of tractors contemplated by the regulation and does not expressly
(or otherwise) foreclose regulation of trailers. Moreover, contrary to TTMA’s assertion, EPA’s
definition of GVWR considers the “loaded weight” of the vehicle, “in operational status with all
standard equipment.”44 Indeed, the term, ‘gross combined weight rating,’ does not appear in any
provision under Title 42 or Title 49. [EPA-HQ-OAR-2014-0827-1886-A1 p.11-12]
Accordingly, NHTSA reasonably concluded that trailers fall within the definition of commercial
medium- and heavy-duty on highway vehicle. Doing so is consistent with the statutory text; and
reasonably furthers NHTSA’s mandate to secure “maximum feasible” improvements in fuel efficiency
from medium- and heavy-duty vehicles. [EPA-HQ-OAR-2014-0827-1886-A1 p.12]

16 EPA, Legal Memorandum Discussing Issues Pertaining to Trailers, Glider Vehicles, and Glider Kits
under the Clean Air Act, Docket ID. No. EPA-HQ-OAR-2014-0827-1627.
17 42 U.S.C. § 7521(a)(1).
18 42 U.S.C. § 7550(2).
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19 80 Fed. Reg. 40170.
20 Comment submitted by John Freiler, Engineering Manager, Truck Trailer Manufacturers Association
(TTMA) to EPA Proposed Rule: Greenhouse Gas Emissions and Fuel Efficiency Standards for Medium
and Heavy-Duty Engines and Vehicles; Phase 2, at 3, Docket ID No. EPA-HQ-OAR-2014-0827-1172
(September 30, 2015).
21 42 U.S.C. § 7521(a)(1).
22 80 Fed. Reg. 40170.
23 EPA, Legal Memorandum Discussing Issues Pertaining to Trailers, Glider Vehicles, and Glider Kits
under the Clean Air Act, at 3 (citing examples including section 202 (a)(6) (standards for onboard vapor
recovery systems on light-duty vehicles, requiring installation of such systems); section 202 (a)(5)(A)
(standards to control emissions from refueling motor vehicles, requiring consideration of, and possible
design standards for, fueling system components); 202 (k) (standards to control evaporative emissions
from gasoline-fueled motor vehicles); and 40 C.F.R. 86.146-96 and 86.150-98 (refueling spitback and
refueling test procedures)).
24 76 Fed. Reg. 57115.
25 76 Fed. Reg. 57134.
26 76 Fed. Reg. 57135.
27 EPA and NHTSA reviewed a wide range of technologies available to manufacturers, including
gasoline direct injection, downsized engines that use turbochargers, advanced transmissions, start-stop
technology, improved tire rolling resistance, reductions in vehicle weight, and improvements in vehicle
air conditioners, including low leak systems. 75 Fed. Reg. 25332.
28 76 Fed. Reg. 57147.
29 In fact, a number of commenters on the proposal requested “that cab doors, cab sides and backs, cab
underbodies, frame rails, cross members, clutch housings, transmission cases, axle differential carrier
cases, brake drums, and other components be allowed to be replaced with light-weight versions” to meet
the tractor fuel consumption and CO2 emissions standards.” 76 Fed. Reg. 57151.
30 75 Fed. Reg. 25452. Inputs to the OMEGA model include low rolling resistance tires, low friction
lubricants, engine friction reduction, aggressive shift logic, early torque converter lock-up, improved
electrical accessories, low drag brakes, and advanced gasoline engine and transmission technologies
such as turbo/downsizing, gasoline direct injection, and dual-clutch transmission. 75 Fed. Reg. 2544950.
31 Comment submitted by John Freiler, Engineering Manager, Truck Trailer Manufacturers Association
(TTMA), at 5.
32 EPA, Legal Memorandum, at 5.
33 42 U.S.C. § 7550(1) (CAA § 216(1)).
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34 EPA, Legal Memorandum at 5.
35 42 U.S.C. § 7521(a)(1).
36 EPA, Legal Memorandum, at 6.
37 See Chevron, U.S.A. v. Natural Resources Defense Council, Inc., 467 U.S. 837, 844 (1984) (Courts
“have long recognized that considerable weight should be accorded to an executive department's
construction of a statutory scheme it is entrusted to administer.” When an agency’s authority “on a
particular question is implicit rather than explicit . . . a court may not substitute its own construction of a
statutory provision for a reasonable interpretation made by the administrator of an agency.”).
38 49 U.S.C. 32902(k).
39 The EISA defines both the ‘commercial medium- and heavy-duty on-highway vehicle’ and the ‘work
truck’ under section 32901 as a ‘vehicle’ of a particular gross vehicle weight rating. 49 U.S.C. §
32901(a)(7), (19).
40 49 U.S.C. § 32901(a)(7).
41 80 Fed. Reg. 40171.
42 49 U.S.C. § 30102(a)(7).
43 Comment submitted by John Freiler, Engineering Manager, Truck Trailer Manufacturers Association
(TTMA), at 6 (“EISA’s definition of “commercial medium- and heavy-duty on-highway vehicle”
excludes trailers. GVWR is distinct from the gross combined weight rating (“GCWR”), which includes
both the weight of a loaded trailer and the weight of the tractor.”).
44 40 CFR 86.1803-01. GVWR is defined as “the value specified by the manufacturer as the maximum
design loaded weight of a single vehicle, consistent with good engineering judgment.” ‘Loaded weight’
is defined as “the vehicle's curb weight plus 300 pounds.” ‘Curb weight’ is defined as “the actual or the
manufacturer's estimated weight of the vehicle in operational status with all standard equipment, and
weight of fuel at nominal tank capacity, and the weight of optional equipment computed in accordance
with § 86.1832-01.”
Organization: National Association of Clean Air Agencies (NACAA)
2. February 2016 draft EPA Legal Memorandum Discussing Issues Pertaining to Trailers, Glider
Vehicles, and Glider Kits under the Clean Air Act
NACAA is a strong proponent of regulating greenhouse gas emissions associated with trailers. In our
September 29, 2015 comments, we commended the agency for proposing such regulations for the first
time at the national level. In fact, we noted our belief that EPA’s proposed trailer provisions missed
several opportunities to maximize fuel efficiency technologies in the heavy-duty trailer sector and urged
the agency to consider our recommendations for additional provisions in the final rule. NACAA has also
expressed support for the agency’s proposal to close the existing loophole for glider kits and glider
vehicles, under which pre-2013 engines – with no limit on age – may be installed into new glider kits
without meeting applicable standards. We believe EPA has the environmental obligation to regulate
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trailers, glider vehicles and glider kits, as well as the legal authority to do so in the way it proposes and,
in fact, could go further. NACAA, therefore, welcomes the agency’s draft legal memorandum on this
issue that provides clarification of the firm legal basis for its proposed actions. [EPA-HQ-OAR-20140827-1890-A1 p.2]
Organization: Stoughton Trailers
Non-Vehicle
A trailer is not powered for self-transportation and does not directly produce CO2; therefore, is not
under the authority of EPA with regard to the area of focus. [EPA-HQ-OAR-2014-0827-1212-A2 p.2]
Organization: Truck Trailer Manufacturers Association (TTMA)
Regarding Section (g) of the Memo: Alternative Provisions for Trailer Manufacturers.
We would first like to comment on Section (g) of the Memo, which states that EPA is considering an
alternative rule that would simply require trailer manufacturers to label and/or provide some test data to
show that the trailer is capable of being assembled into a compliant tractor-trailer, and then impose the
responsibility of combining compliant trailers with compliant tractors on the motor carriers. While we
would want to see the specifics of such a regulation and carefully consider the statutory authority and
practical implications, in general we find this approach be superior to the approach taken in the original
proposal, for again, as we understand this proposal, the agency would be placing the compliance
obligation on the motor carrier in matching tractors to trailers in daily use so as to achieve the regulatory
goals. [EPA-HQ-OAR-2014-0827-1873-A2 p.2]
Presuming that the Agencies can regulate the combination of tractors to trailers under the CAA, we
could, in principal, agree with the idea that marketing a trailer constructed in such a way that it could
not be used to meet those requirements or willfully mislabeled so as to nullify the regulations on the
combination of tractors and trailers could be viewed as a defeat-device under the regulation. We would
caution that there would undoubtedly be designs of trailers that could be legitimately used in accordance
with these regulations the Agency is considering, or be misused by an end user, and the possibility of
such misuse must not constitute “causing” the use of a defeat device. [EPA-HQ-OAR-2014-0827-1873A2 p.2]
Regarding the remainder of Memo as it pertains to Trailer Manufacturers:
Section 3 of our previous comment on the proposed rulemaking, submitted on September 30, 2015,
contained, set forth our objections to the Agencies’ assertion of legal authority to regulate manufacturers
of non-motorized trailers, and we again incorporate that discussion here and add the following summary
comments: [EPA-HQ-OAR-2014-0827-1873-A2 p.2]
EPA Authority: Congress, in enacting the Clean Air Act, did not authorize EPA to regulate trailers:
[EPA-HQ-OAR-2014-0827-1873-A2 p.2
A trailer is not a “motor vehicle” as that term is defined in the Clean Air Act (i.e. it is not “selfpropelled”). [EPA-HQ-OAR-2014-0827-1873-A2 p.2]
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Tractors and trailers are manufactured and sold separately by different sets of manufacturers to customer
populations that are not the same. As such, the tractor and the trailer cannot be considered a single
motor vehicle. [EPA-HQ-OAR-2014-0827-1873-A2 p.2]
The language and structure of the Clean Air Act requirements and prohibitions contemplate a single
manufacturer of each new motor vehicle or each new motor vehicle engine. In the case of separate
manufacturers of the tractor and various trailers that might be hauled by that tractor, the requirements to
test, certify, and warrant “the motor vehicle” cannot on their face apply as written, since there is no
single manufacturer of “the motor vehicle.” It also is unclear which of the manufacturers would be
responsible for selling an uncertified motor vehicle. [EPA-HQ-OAR-2014-0827-1873-A2 p.2-3
That the Clean Air Act authorizes EPA to establish standards for certain types of emission-related
vehicle components (e.g., onboard vapor recovery systems) does not grant EPA an open-ended license
to regulate any vehicle component. To the contrary, that Congress authorized EPA to regulate certain
types of components establishes that EPA is not authorized to regulate those components not
specifically enumerated in the Act. EPA’s position is limitless and suggests that EPA has authority to
regulate the design characteristics of any component or portion of the vehicle, which thereby renders
more specific provisions in the Act superfluous, contrary to well-established rules of statutory
interpretation. [EPA-HQ-OAR-2014-0827-1873-A2 p.3]
In short, Congress authorized EPA to regulate both engines and complete motor vehicles (containing
engines), but Congress did not authorize EPA to regulate a trailer, which is not self-propelled, even if
that trailer might be regarded as essential to the purpose of a tractor to transport property. [EPA-HQOAR-2014-0827-1873-A2 p.3]
NHTSA Authority: Congress, in enacting the Energy Independence and Security Act (“EISA”), did not
authorize NHTSA to regulate trailers. [EPA-HQ-OAR-2014-0827-1873-A2 p.3]
The EISA defines “commercial medium- and heavy-duty on-highway vehicle” to mean “an on-highway
vehicle with a gross vehicle weight rating [GVWR] of 10,000 pounds or more.” This definition excludes
trailers. In particular, GVWR is widely understood, including by EPA and NHTSA in prior
rulemakings, to include only the loaded weight of the tractor, and specifically to exclude the weight of
the trailer. [EPA-HQ-OAR-2014-0827-1873-A2 p.3
GVWR is distinct from the gross combined weight rating (“GCWR”), which includes both the weight of
a loaded trailer and the weight of the tractor itself. And indeed, EPA and NHTSA recognized this
important distinction in promulgating GHG emission standards and fuel efficiency standards for
medium and heavy-duty engines and vehicles in 2011, stating: “GVWR describes the maximum load
that can be carried by a vehicle, including the weight of the vehicle itself. Heavy-duty vehicles also have
a gross combined weight rating (GCWR), which describes the maximum load that the vehicle can haul,
including the weight of a loaded trailer and the vehicle itself.” See 76 Fed. Reg. 57,106, 57,114 (Sept.
15, 2011). [EPA-HQ-OAR-2014-0827-1873-A2 p.3]
In other words, the EISA definition is tethered to GVWR. If Congress intended the definition of
“commercial medium- and heavy-duty on-highway vehicle” to include trailers, it could have done so
either explicitly or by defining the category of vehicles by reference to GCWR instead of GVWR.
[EPA-HQ-OAR-2014-0827-1873-A2 p.3]
The statutory directive for the agency to regulate the fuel economy of commercial medium- and heavy
duty on-highway vehicles and work trucks indicates that Congress did not intend to encompass trailers.
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Specifically, Section 32902(k) directs the Secretary of Transportation to examine “the fuel efficiency of
commercial and medium- and heavy-duty on-highway vehicles,” to determine procedures and methods
“for measuring the fuel efficiency of such vehicles,” to take into consideration the “work performed by
such on-highway vehicles” and to implement “fuel economy standards.” But trailers do not actually
have any source of power, do not consume fuel, and do not do any work by themselves. As discussed
above in relation to EPA authority, trailers may be hauled by multiple different tractors, resulting in
different fuel economy for the various tractor-trailer combinations. Even if trailers might have
aerodynamic characteristics that affect the fuel economy of the tractor that actually uses fuel, the trailer
does not itself have “fuel efficiency,” and Congress did not authorize the Secretary to establish
aerodynamic requirements. [EPA-HQ-OAR-2014-0827-1873-A2 p.3-4]
Conclusion
While direct regulation of trailer manufacturers remains outside the statutory authority granted under the
Clean Air Act or the Energy Independence and Security Act, there is a method suggested in Section (g)
of the Memo and laid out in our comments to the proposed rulemaking to accomplish the Agencies’
goals that may be fall within the bounds of statutory authority. While we stand by our contention that
EPA’s SmartWay program provides the optimal solution to reducing greenhouse gas emissions and fuel
consumption in the heavy duty freight sector, we hope that if the Agencies feel that additional regulation
is needed, they will pursue the “Alternative Provisions” approach and work with the trucking industry to
create a set of reasonable and effective regulations. [EPA-HQ-OAR-2014-0827-1873-A2 p.4]
Once again, we appreciate the Agencies’ outreach to the trailer manufacturers and pledge to continue
our cooperation in efforts to develop the most effective regulations possible within the existing legal
framework. [EPA-HQ-OAR-2014-0827-1873-A2 p.4]

22 E.g. 80FR40612 Table 1 of §1037.107 – Phase 2 CO2 Standards for Trailers.
23 For Long Dry Vans, the proposal goes from a baseline of 87.6 to 77 g/ton-mile of CO2 or a 12%
reduction. Fuel required roughly scales with the cube of speed, so a reduction of 4% to speed limits, or
reducing 65 to 62 would do that.
29 As pointed out in the text, member companies cannot share specifics through the Truck Trailer
Manufacturers Association. We will be encouraging individual members to cite this footnote and supply
supporting materials as confidential business information.
Organization: Utility Trailer Manufacturing Company
Along with its persistent commitment to building the industry’s strongest, lightest, and safest trailers,
Utility is an excellent steward of the environment. Utility Trailer therefore appreciates the Agencies’
overall goal of reducing greenhouse gas emissions. [EPA-HQ-OAR-2014-0827-1183-A1 p.1]
Unfortunately, by extending its Proposed Rule to semi-trailers, the EPA has adopted an unprecedented
interpretation of its authority that exceeds its Congressional authorization. Additionally, the Agencies
have based its analysis on assumptions that are completely untethered from the real world, resulting in
proposed regulations that will yield minimal, if any, net greenhouse-gas reduction while imposing
crippling administrative burdens on the semi-trailer industry. Utility Trailer respectfully requests that
the Agencies reconsider the wisdom of pursuing its foray into regulating the aerodynamic performance
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of trailers, and – if they nonetheless are committed to this path – to reform their rules to minimize
unnecessary burdens on the industry. [EPA-HQ-OAR-2014-0827-1183-A1 p.1]
Organization: Volvo Group
Also included in the NoDA were arguments related to the Agencies’ authority to regulate glider vehicles
and trailers. The Volvo Group fully supports EPA’s and NHTSA’s efforts to achieve efficiency gains
and criteria emissions reductions as related to gliders and trailers, and offer our comments that follow
accordingly. [EPA-HQ-OAR-2014-0827-1928-A1 p.3]
Comments on Legal Memorandum Pertaining to Trailers, Glider Vehicles, and Glider Kits under
the CAA - EPA-HQ-OAR-2014-0827-1627
Volvo further supports EPA’s proposal to regulate trailers, although we have no comment with respect
to the Agency’s position on its legal authority to do so. The regulation of trailers is integral to the
success of EPA’s Phase II GHG regulation. As EPA’s Proposed Rule notes, the Agency predicts that
between 3 percent and 8 percent of anticipated fuel consumption and CO2 improvements from the
Phase II regulations are expected to come from proposed trailer requirements.8 While it may be possible,
with significant investment, research and development, to design tractors to meet these limits using
advanced aerodynamic trailers, and while it may be possible to certify tractors using such trailers, these
efforts will be significantly undermined in the absence of regulations requiring the development of
aerodynamic trailers. The imposition of stringent new GHG standards on tractors is unreasonable in the
absence of similar standards for trailers given the relatively low benefits derived from what will require
a very substantial investment for vehicle manufacturers. [EPA-HQ-OAR-2014-0827-1928-A1 p.25]
Organization: Wabash National Corporation
B. Granting “Small” Manufacturers Exemptions Appears Legally Problematic
EPA’s legal basis for temporarily exempting small trailer manufacturers is questionable. While EPA
relied on the Regulatory Flexibility Act to create special provisions for small trailer manufacturers,
“[t]he Regulatory Flexibility Act’s requirements are purely procedural and only require the agency to
describe the required topics.”54 The Regulatory Flexibility Act therefore “‘does not alter the substantive
mission of the agencies under their own statutes; rather, the Act creates procedural obligations to assure
that the special concerns of small entities are given attention in the comment and analysis process. . .
.’”55 [EPA-HQ-OAR-2014-0827-1242-A2 p.22]
Here, Section 202 of the CAA sets “the substantive mission” of EPA, authorizing the agency to set
emissions standards for on-road vehicles and engines.56 But the text of Section 202 says nothing about
authorizing EPA to grant special exemptions for small manufacturers. In contrast, several other sections
of the CAA contain small business exemptions.57 Reading a similar small business exception into
Section 202 is dubious because “[w]here Congress explicitly enumerates certain exceptions to a general
prohibition, additional exceptions are not to be implied, in the absence of evidence of a contrary
legislative intent.”58 [EPA-HQ-OAR-2014-0827-1242-A2 p.22]
The legislative history of Section 202 suggests that Congress did not intend to grant EPA authority for a
small manufacturer exemption. In the 1977 CAA amendments, Congress amended Section 202 to create
a small manufacturer exemption for certain model years of motor vehicles. That exemption, however,
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expired in the 1982 model year and was then repealed as part of the 1990 amendments of the CAA.59
[EPA-HQ-OAR-2014-0827-1242-A2 p.22]
Section 317 of the CAA bolsters the view that Congress never intended EPA to alter or adjust Section
202 emissions standards for small manufacturers. Consistent with the Regulatory Flexibility Act,
Section 317 of the CAA requires EPA to prepare a procedural analysis of the “effects” of CAA
rulemakings “with respect to small business.”60 However, Section 317 further provides that “[n]othing”
in Section 317 “shall be construed” to “alter the basis on which a standard or regulation is promulgated
under this chapter,” including Section 202.61 Congress, moreover, stripped courts of jurisdiction to
consider any claims arising from EPA’s procedural analysis of small business impacts under Section
317.62 [EPA-HQ-OAR-2014-0827-1242-A2 p.23]
None of these elaborate references to small businesses in the CAA would make much sense if EPA
could rely on implied authority to craft small business exemptions.63 Wabash respectfully submits that
all trailer manufacturers, including the remaining 80% of the industry that EPA deems small businesses,
comply with the proposed Phase 2 standards. [EPA-HQ-OAR-2014-0827-1242-A2 p.23]

50 See id. at 40,285, 40,544–46. In addition to proposing that small manufacturers receive a one-year
delay in complying with the 2018 deadline, EPA requested comment on whether a similar one-year
delay maybe warranted when the trailer standards become more stringent in 2021 and 2024. Id. at
40,285. EPA also requested comment on whether compliance might be delayed in the future where LRR
tires and ATIS might be unavailable for small manufacturers. Id. Wabash opposes these vague proposals
for future delays because they are speculative, unjustified, and unlawful. Generalized fears about the
ability to comply years down the road are no basis to grant additional delays now. If concrete problems
arise during the implementation of the rule, small manufacturers may petition EPA for relief, which
could then be handled pursuant to the agency’s ordinary procedures.
51

See id. at 40,616 (proposed 40 C.F.R. § 1037.150) (“Standards apply on a delayed schedule for
manufacturers meeting the small business criteria specified in 13 CFR 121.201.”).

52

See, e.g., EPA & NHTSA, Draft Regulatory Impact Analysis: Proposed Rulemaking for Greenhouse
Gas Emissions and Fuel Efficiency Standards for Medium- and Heavy-Duty Engines and Vehicles—
Phase 2, at 1–4 (June 2015) [hereinafter “Draft RIA”] (“Trailers are far less mechanically complex than
the tractors that haul them, and much of trailer manufacturing is done by hand.”).

53

Draft RIA at 1-5. See also ICR Supporting Statement, at 25 (“Of the 114 trailer manufacturers, 95 are
considered small businesses.”).
54

Associated Dog Clubs ofNew York State, Inc. v. Vilsack, 75 F. Supp.3d 83, 95 (D.D.C. 2014) (citing
Nat’l Tel. Coop. Ass’n v. FCC, 563 F.3d 536, 540 (D.C. Cir. 2009) and U.S. Cellular Corp. v. FCC, 254
F.3d 78, 88 (D.C. Cir. 2001)
55

N.C. Fisheries Ass’n, Inc. v. Gutierrez, 518 F.Supp.2d 62, 72 (D.D.C. 2007) (quoting Little Bay
Lobster Co., Inc. v. Evans, 352 F.3d 462, 470 (1st Cir. 2003)).
56

42 U.S.C. § 7521(a).
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57

See, e.g., 42 U.S.C. § 7511a(b)(3)(A) (exempting certain small gas stations from gasoline vapor
recovery); id. § 7545(e)(3) (authorizing EPA to exempt, defer, or modify fuel and additive testing for
small businesses); id. § 7545(o) (granting small refineries certain exemptions from the Renewable Fuels
Standard); id. § 7625 (vapor recovery for small business marketers of petroleum products); id. § 7651(h)
(allowance provisions for small diesel refineries); id. § 7661f (small business stationary source technical
and environmental compliance assistance program).

58

TRW Inc. v. Andrews, 534 U.S. 19, 28 (2001); see also NRDC v. EPA, 489 F.3d 1250, 1259 (D.C. Cir.
2007) (“When the Congress wanted to exempt a particular kind of solid waste combustor from [CAA]
section 129’s coverage—based on the desirability of resource recovery or any other interest—it knew
how to accomplish this through an express statutory exception and in fact did so for four specific classes
of combustion units.... Had the Congress intended to exempt all units that combust waste for the purpose
of recovering thermal energy, it could likewise have expressly provided for their exemption in the
statute.”).

59

See CAA Amendments of 1977, PL 95-95, 91 Stat. 685, § 201 (formerly codified at CAA §
202(b)(1)(B), 42 U.S.C. § 7521(b)(1)); Am. Motors Corp. v. Blum, 603 F.2d 978 (D.C. Cir. 1979)
(vacating EPA action because it violated the small manufacturer exemption formerly found in CAA
Section 202(b)(1)(B)).
60

42 U.S.C. § 7617(a)(5) (providing that Section 317 applies to rulemakings under Section 202), § 7617
(c)(3) (requiring an analysis of small business impacts for rulemakings covered under Section 317).

61

42 U.S.C. § 7617(e)(1); see also id. § 7617(c) (“Nothing in this section shall be construed to provide
that the analysis of the factors specified in this subsection affects or alters the factors which the
Administrator is required to consider in taking any action referred to in subsection (a) of this section.”).

62

42 U.S.C. § 7617(e)(3) (“Nothing in this section shall be construed. . . to authorize or require any
judicial review of any such standard or regulation, or any stay or injunction of the proposal,
promulgation, or effectiveness of such standard or regulation on the basis of failure to comply with this
section.”); see also Motor & Equip. Mfrs. Ass’n v. Nichols, 142 F.3d 449, 467 (D.C. Cir. 1998) (holding
that Section 317(e)(3) deprived the court of subject matter jurisdiction to review auto suppliers claims
that EPA failed to analyze the small business impacts of a Section 202 rule).
63

See Michigan v. EPA, 268 F.3d 1075, 1084 (D.C. Cir. 2001) (“EPA cannot rely on its general
authority [under the CAA] to make rules necessary to carry out its functions when a specific statutory
directive defines the relevant functions of EPA in a particular area.”).
Organization: Rubber Manufacturers Association (RMA)
IV. EPA Should Not Add Regulatory Text Giving the Agency Authority to Recall Trailer Tires
In its October 1, 2015 comments, RMA provided several legal and policy reasons why EPA should not
give itself recall authority over tires. RMA’s comments seem to be in line with an EPA legal
memorandum4 recently added to the docket and mentioned in the NODA. Specifically, RMA supports
EPA’s acknowledgement in the legal memorandum that tire manufacturers are not vehicle
manufacturers under the Clean Air Act, meaning that the agency would not have recall authority over
tire manufacturers. [EPA-HQ-OAR-2014-0827-1933-A1 p.5]
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In the legal memorandum, EPA distinguished tire manufacturers from trailer manufacturers in such a
way to make clear that tire manufacturers should not be considered vehicle manufacturers.5 First, EPA
pointed out that GHG emissions attributable to the trailer are a substantial portion of the total GHG
emissions from the tractor trailer. Next, the agency noted that the trailer is a significant, integral part of
the finished motor vehicle. Then, because of those reasons, EPA asserted that a trailer manufacturer is
not analogous to a part or component manufacturer such as a tire manufacturer or a manufacturer of a
side skirt. By making these arguments, EPA acknowledged that a tire’s impact on a trailer’s overall
GHG emissions is more attenuated, recognized that tires alone are not a significant portion of a finished
motor vehicle, and correctly identified tire manufacturers as part manufacturers. [EPA-HQ-OAR-20140827-1933-A1 p.5]
Therefore, by EPA characterizing tire manufacturers as part manufacturers, not vehicle manufacturers,
the agency is essentially acknowledging that it would not have recall authority over tire manufacturers.
RMA supports this determination for several legal and policy reasons discussed below and in prior
comments. [EPA-HQ-OAR-2014-0827-1933-A1 p.6]
In the Preamble to the proposed rule, EPA requested comment on whether it should add regulatory text
that would essentially give the agency authority to recall trailer tires that do not conform to the
regulations.6 As support for this idea, EPA pointed to section 207(c)(1) of the Clean Air Act, the Act’s
recall provision.7Section 207(c)(1) notes that: [EPA-HQ-OAR-2014-0827-1933-A1 p.6]
If the Administrator determines that a substantial number of any class or category of vehicles or
engines, although properly maintained and used, do not conform to the regulations ... of this title, when
in actual use throughout their useful life ... [the Administrator] shall require the manufacturer to submit
a plan for remedying the nonconformity of the vehicles or engines...8 [EPA-HQ-OAR-2014-0827-1933A1 p.6]
Section 216 of the Clean Air Act defines manufacturer as “any person engaged in the manufacturing or
assembling of new motor vehicles ... or [any person] who acts for and is under control of any such
person.”9 As noted in past comments, the plain language of these provisions seems to provide EPA with
recall authority over manufacturers of vehicles and engines only, not over other part manufacturers.
[EPA-HQ-OAR-2014-0827-1933-A1 p.6]
The legislative history provides additional evidence that Congress did not intend to give EPA recall
authority over other part manufacturers. The portions of the U.S. House Committee Report and the
Conference Report that covered section 207 only mention vehicles and engines as the products that
could be recalled under that section of the Clean Air Act.10 The House Committee also envisioned
testing of vehicles and engines to be quick, easy, and uniform, which seems incongruous to the testing
process for tires.11 [EPA-HQ-OAR-2014-0827-1933-A1 p.6]
Additionally, tires are a consumable item, not a durable component of the trailer and EPA has
historically focused on durable components of vehicles for recall purposes. In addition, unlike many
other emissions-related vehicle components, a tire’s efficiency improves (tire rolling resistance
decreases) as a tire wears, thus improving the tire’s contribution to fuel economy. In the most recent and
publicly available guidance document on recalls, EPA tracked vehicle and engine recalls by problem
category and none of the categories seem comparable to tires. For example, EPA recalls have primarily
been related to the catalytic system, the fuel delivery system, or the computer system based on their
direct impact on emissions.12 A tire’s impact on emissions is more attenuated. [EPA-HQ-OAR-20140827-1933-A1 p.7]
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If EPA’s recall regulations were applied to tires, it is unclear how they would be enforced. The agency
has acknowledged that insignificant defects do not warrant recalls.13 But in the proposal EPA does not
discuss tolerances or other policies to account for manufacturing or testing variability. Similar issues
have been addressed in Europe, where regulations setting rolling resistance performance thresholds set a
regulatory allowance of 0.3 kg/t to accommodate sources of variability.14 [EPA-HQ-OAR-2014-08271933-A1 p.7]
Other global regions that have adopted the allowance of +0.3 kg/t allowance for conformity of
production testing include: [EPA-HQ-OAR-2014-0827-1933-A1 p.7]
• The Brazilian Regulation # R544 “Conformity Assessment Requirements For New Tires”
• South Korea “Regulations for Measurement of Energy Efficiency of Tires for Motor Vehicles, and Its
Rating and Identification”
Without an alignment procedure that addresses sources of testing variability (machine alignment,
machine drift, production variation, etc.), demonstrating non-compliance would be very difficult. [EPAHQ-OAR-2014-0827-1933-A1 p.7]
Response: General EPA Authority Issues
Levels of the Standards and Alternative 4
As described in the FRM preamble and in Chapter 2 of the RIA, the agencies have adopted technologyforcing standards that are fully consistent with the agencies’ respective statutory authorities. However,
the agencies have determined that the so-called Alternative 4 pull ahead vehicle standards would not
provide sufficient lead time (raising, among other things, issues of technical reliability, as noted by a
number of commenters), and thus would not be appropriate under either agency’s authority.
Authority to Exempt Small Businesses
Wabash Corp. argues that section 202 (a)(1) and (2) do not provide authority for EPA to create
exemptions for small businesses. (The comment does not address NHTSA’s parallel authority under
EISA). The gist of the argument is that section 202 (a)(1) and (2) do not explicitly mention exemption
authority or small business impacts, that section 202 previously contained such a provision which was
removed in the 1990 amendments, and that other provisions of the Act (notably section 317) do address
small business impacts showing that Congress was explicit when desiring EPA to consider such
impacts, at least in an exemption context. The comment is perplexing. EPA is required to consider
“cost of compliance” in establishing standards under section 202 (a)(2). An aspect of considering costs
is (or, at the very least, can be) to consider impacts on small entities. Regulatory costs can impact small
businesses disproportionately, and also result in standards which are less cost effective due to the
smaller volumes of pollutant emitted. These are all factors EPA at the very least may consider in
determining an appropriate regulatory regime. Any exemptions EPA chooses to create as part of this
consideration must have a reasoned factual basis, but are certainly not outside EPA’s delegated
authority. The commenter’s reference to the former section 202 (b) (1), which was removed by the
1990 amendments, is misplaced. That provision required EPA to consider a different NOx standard and
lead time for vehicles manufactured in the 1981 and 1982 model years by smaller volume producers
who did not produce their own catalytic converters and lacked the resources to do so. See American
Motors Corp. v. Boyd, 603 F. 2d 978 (D.C. Cir.1979). The provision was undoubtedly removed in the
1990 amendments because it was moot. Certainly, there is nothing about that former provision
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suggesting that EPA cannot consider whether regulation is warranted under section 202 (a)(2) as part of
consideration of costs. Cf. U.S. Sugar Corp. v. EPA, No. 11-1108 (D.C. Cir. July 29, 2016) slip op. at
52 (“Under the CAA, the EPA may sometimes act with a soft touch, rather than a firm hand”).
Authority to Establish Delegated Assembly Provisions
Daimler Truck maintains that EPA lacks authority to establish delegated assembly provisions, largely
based on a convoluted argument that Congress intended a more restrictive definition of “commerce” in
the Clean Air Act (or perhaps in Title II), and that pre-sale vehicles aren’t introduced into commerce
under that restricted definition. At the beginning of this argument, Daimler states that EPA bases its
delegated assembly regulations on the authority to regulate the “introduction into commerce”.
However, this is incomplete and misleading. The relevant statutory prohibition in section 203(a)(1)
prohibits not only the “introduction into commerce” of uncertified vehicles, but also the “distribution in
commerce” or “sale” of uncertified vehicles (among others). Daimler does not dispute that, without the
exemption provided by the delegated assembly regulations, selling and/or distributing vehicles that are
not in a certified configuration is prohibited because such vehicles are not actually covered by a valid
certificate of conformity. However, because Daimler’s comment focuses on “introduction into
commerce”, the remainder of this response addresses that aspect of their comment.
Delegated assembly provisions are, of course, not unique to this rule and have been in place for many
years. See, e.g. 73 FR 59034, 59137-38 (Oct. 8, 2008). Daimler has operated under these provisions (as
it acknowledges), and so may be raising its comment far out of time. In this regard, EPA has already
addressed the issue of the relationship between the “introduced into commerce” provision of section 203
(a)(1) and the need for delegated assembly allowances in light of that provision, and so has already
addressed the scope of the delegated assembly allowance. See 70 FR 40424-25 (July 13, 2005). EPA
did not reopen, reconsider, or otherwise seek comment on this longstanding interpretation. However, in
the event this seemingly untimely comment requires response, EPA believes that Daimler is mistaken
for the reasons set out below.
Daimler’s comment presents the following questions:
1.

Does EPA have authority to promulgate pre-sale regulations? More specifically, are pre-sale
regulations authorized as regulation of vehicles’ “introduction to commerce” under Sec.
202(a)(1))?

2. Assuming EPA’s ability to regulate pre-sale matters, is EPA authorized to regulate contracts
between the primary manufacturer and any secondary manufacturers for the installation of
emissions-related components?
These questions can be answered simply:
1. Yes. Pre-sale regulations fall within the scope of EPA’s general Title II authority. In addition,
“introduction into commerce” includes pre-sale activities, as “commerce” is not narrowly
defined in the Clean Air Act.
2. Yes. EPA may condition the granting of certificates of conformity on a wide range of factors,
especially when the primary manufacturer is relying on a secondary manufacturer for partial
assembly of the vehicle.
We explain these answers below.
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Pre-sale regulation clearly falls within the scope of EPA’s general Title II authority.

For most of Title II, no line is drawn for the point at which EPA may begin to regulate. In fact, much of
Title II specifically contemplates pre-sale regulation. For example, Sec. 203(a)(3)(A) forbids removal or
tampering with devices installed “in compliance with regulations under this subchapter prior to its
sale…” and Sec. 203 (a)(3)(B) expressly prohibits “any person to manufacture or sell, or offer to sell, or
install, any part or component…where a principle effect of the part is to” render such devices
inoperative. Certification under section 206 necessarily addresses pre-sale vehicles.
II.

The Clean Air Act does not create a narrow definition of “commerce.”

The commenter relies on context clues to argue that the definition of “commerce” under the Clean Air
Act (or at least Title II) is narrower than Congress’s authority over commerce. There is no direct
evidence of Congressional intent to shrink the definition of commerce in the Clean Air Act, however. In
fact, Sec. 216(6) defines “commerce” as “(A) commerce between any place in any State and any place
outside thereof; and (B) commerce wholly within the District of Columbia.” (The commenter,
surprisingly, does not even cite this provision). If Congress had meant to define commerce differently
from its well-accepted and heavily litigated legal definition, which, as the commenter point out, extends
to manufacturing activities, it would have done so expressly in Sec. 216.
III.

“Introduction into commerce” includes pre-sale activities.

Congress also meant “introduction into commerce” to include manufacturing and other pre-sale
activities. The commenter argues that “if Congress considered ‘introduction into commerce’ to include
manufacturing, then the ‘manufacture for sale’ is surplusage in the sections of the CAA where it sits
alongside mention of sale or introduction into commerce.” However, it is clear that the lists of activities
outlined in various parts of the Clean Air Act and quoted in part by the commenter are repetitive by
design—otherwise, the same surplusage logic applies with equal force to the term “introduction to
commerce” itself. The use of “introduction to commerce” in these lists across the Clean Air Act is
instructive:
x

x

x

x
x

Sec. 183(e)(3)(A) (42 U.S.C. Sec. 7511b(e)(3)(A)): “In order to carry out this section, the
Administrator may, by regulation, control or prohibit any activity, including the manufacture or
introduction into commerce, offering for sale, or sale of any consumer or commercial
product…”
Sec. 187(b)(3) (42 U.S.C. Sec. 7512a(b)(3)): “The State shall submit a revision to require that
gasoline sold, supplied, offered for sale or supply, dispensed, transported or introduced into
commerce…be blended…”
Sec. 203(a)(1) (42 U.S.C. Sec. 7522(a)(1)) (the provision at issue here): “In the case of a
manufacturer…the sale, or the offering for sale, or the introduction, or delivery for introduction,
into commerce [is prohibited]…”
Sec. 211(a) (42 U.S.C. Sec. 7545(a)): “No manufacturer or processor of any such fuel or
additive may sell, offer for sale, or introduce into commerce such fuel or additive…”
Sec. 211(c)(1) (42 U.S.C. Sec. 7545(c)(1)): “The Administrator may…by regulation, control or
prohibit the manufacture, introduction into commerce, offering for sale, or sale of any fuel or
fuel additive for use in a motor vehicle…”

Page 50 of 2127

A448

USCA Case #18-1190

x

x

Document #1740848

Filed: 07/17/2018

Page 138 of 382

Sec. 211(f)(2) (42 U.S.C. Sec. 7545(f)(2)): “It shall be unlawful for any manufacturer of any
fuel to introduce into commerce any gasoline which contains a concentration of manganese in
excess of .0625…”
Sec. 211(h)(1) (42 U.S.C. Sec. 7545(h)(1)): “The Administrator shall promulgate regulations
making it unlawful for any person during the high ozone season…to sell, offer for sale,
dispense, supply, offer for supply, transport, or introduce into commerce gasoline…”

It is unclear from many of these lists what independent work “introduce into commerce” is doing. What
does it mean, if not “sale, offer for sale, dispense, supply, offer for supply, [or] transport”? It seems to
have been designed by Congress as a catch-all term that allows EPA to regulate commerce-related
activities, manufacturing included.
Furthermore, those sections of the Clean Air Act either specifically apply to manufacturers (Secs.
203(a)(1), 211(a), and 211(f)(2)), specifically include manufacturing (Secs. 183(e)(3)(A) and 211(c)(1)),
or regulate a product in which manufacturing restrictions would be absurd (Sec. 187(b)(3)), which
requires gasoline to be blended with oxygen-rich fuels in certain areas and during certain times of the
year to provide for attainment of carbon monoxide NAAQS, and Sec. 211(h)(1), which has a similar
time- and place-specific requirement to provide for attainment of the ozone NAAQS).
If a manufacturer is being regulated for what it can “introduce into commerce,” that regulation naturally
extends to the manufacturing itself. Congress only needed to include “manufacture” in the list of
activities that could be regulated for provisions that applied to a broader set of actors than manufacturers
themselves.
The commenter also attempts to draw a parallel between “introduction into commerce” and the “useful
life” provisions of Title II. That parallel does not seem to exist in any statutory language or legislative
history of which EPA is aware. “Useful life” and “introduction into commerce” are used in very
different ways in distinct sections of the Clean Air Act, and thus do not inform each other’s definitions.
IV.

Legislative history supports the view that Sec. 203 allows for regulation of pre-sale
activities.

The commenter draws attention to changes in the language of Sec. 203 during the passage of the 1970
Clean Air Act Amendments, but brings up no evidence that these changes actually restrict EPA
authority to regulate pre-sale activities. Throughout the debates and eventual passage of the 1970
amendments, Congress made sure to characterize all of the changes made to Sec. 203 as either the status
quo (“Sections 203, 204, and 205 would be, for practicable purposes, repetition of existing law.” S. Rep.
No. 91-1196, at 28) or as expansions of EPA’s authority (“This revised section [203] extends the
prohibitions now in the Act” in numerous areas. S. Rep. No. 91-1196, at 61).
Statements made during the House debate of the bill support this interpretation. In regards to Sections
203 and 206, “the bill provides for tighter automotive emission control standards and for new testing
and certification procedures to insure that new motor vehicle engines comply with the regulations.” 116
Cong. Rec. 19,220 (1970) (statement of Rep. Monagan). The same is true for hearings in the Senate.
“We wrote the law with the intention of giving the Secretary every authority he could conceivably need”
in regards to certificates of conformity. Air Pollution – 1970: Hearing on S. 2466 Before the Subcomm.
on Air and Water Pollution of the S. Comm. on Public Works, 91st Cong. (1970) (Statement of Sen.
Muskie).
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EPA’s testing and inspection authority extends to creation of the “delegated assembly”
regulatory provisions.

Under Sec. 206(a)(1), EPA is authorized to issue certificates of conformity to manufacturers whose
products pass testing requirements laid down by EPA (“tested in such a manner as [the Administrator]
deems appropriate”). Part of that testing regime is being able to understand how individual components
of the vehicle contribute to emissions or emissions reductions. Sec. 206(a)(3) explains that such a
certificate may only be issued if “any emissions control device, system, or element of design” abides by
applicable regulations in Sec. 202(a)(4), which allows for the Administrator to consider a number of
factors.
As noted above, delegated assembly provisions were created by EPA years ago to handle the realities of
the manufacturing process, especially for heavy duty vehicles, in accord with the structure of the Clean
Air Act. If most of a vehicle is built by a primary manufacturer, and then emissions control devices or
any other part are installed by a secondary manufacturer, EPA must inquire into the communications
and contracts between those manufacturers to verify that the correct parts are going on the correct
vehicles consistently, and the installation process is occurring according to the regulations. Certificates
of conformity are how Congress empowered EPA to verify the consistency of the manufacturing and
recordkeeping processes taken by manufacturers so that the agency didn’t have to require extensive
testing of every vehicle that came off the line. Delegated assembly provisions, including certain
requirements for contracts between primary and secondary manufacturers, allow EPA to continue to
issue certificates of conformity for manufacturers who do not assemble the entire vehicle on their own.
Without those provisions, EPA would be unable to verify that Sec. 206(a)(3)’s statutory mandate was
fulfilled.
The commenter argues that even if EPA can regulate prior to first sale of a vehicle, it still can only
adopt “test-based” provisions, and concludes that “prescribing procedures relating to contracts between
manufacturers is not ‘testing’”. This argument fails for the reasons just given. The delegated assembly
provisions are a necessary adjunct to the certification (i.e. testing) requirements which are the heart of
Title II’s compliance regime. This is not regulating the means of manufacture, as the commenter would
have it, but rather part of the process of assuring that the vehicle will be assembled in its certified
condition.
Finally, Daimler omits mention of several additional relevant points. First, delegated assembly is an
option provided as a flexibility in multi-manufacturer situations, but Daimler is free to be the sole
manufacturer of the motor vehicle. Second, even if (against our view) one were to accept the
commenter’s argument of a restrictive definition of commerce, “the offering for sale” and the “delivery
for introduction, into commerce” of vehicles without a certificate would still be prohibited. See section
203 (a)(1) of the Act. (As noted above, these additional prohibitions also indicate on their face that presale activities are within EPA’s authority under Title II.) Thus, a vehicle must evidently be in certified
condition pre-sale by some means. The delegated assembly provisions provide flexibility in multimanufacturer situations but they are voluntary. Daimler remains free to act as a sole manufacturer
should it not wish to utilize the delegated assembly flexibility.
Recall Authority over Tires
The Rubber Manufacturers Association maintain that recall authority exists only with respect to vehicles
and engines, and because tires are a part, and not a vehicle or an engine, tire manufacturers cannot be
compelled to recall tires. The commenter also points to EPA’s discussion in the context of trailers and
glider kits which it believes illustrates that, unlike trailers and glider kits, tires are parts, not vehicles.
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CAA section 207(c)(1) requires “the manufacturer” to remedy certain in-use problems. The remedy
process is generally called recall, and the regulations for this process are in 40 CFR part 1068, subpart
F. EPA requested comment on whether to apply these requirements to tire manufacturers in the case of
in-use problems with trailer tires. EPA is not adopting this suggestion in the Phase 2 rules, and so we
are not requiring that component manufacturers conduct recalls independent of the certificate holder.
The Rubber Manufacturers Association indicates correctly that tires are not incomplete vehicles and
hence that the recall authority does not apply. However, EPA remains of the view that in the event that
trailers do not conform to the standards in-use due to nonconforming tires, tire manufacturers would
have a role to play in remedying the problem. In this (hypothetical) situation, a tire manufacturer would
not only have produced the part in question, but would have significantly more resources and
knowledge regarding how to address (and redress) the problem. Accordingly, EPA would likely
require that a component manufacturer responsible for the nonconformity assist in the recall to an extent
and in a manner consistent with the provisions of CAA 208 (a). This section specifies that component
and part manufacturers “shall establish and maintain records, perform tests where such testing is not
otherwise reasonably available under this part and part C of this subchapter (including fees for testing),
make reports and provide information the Administrator may reasonably require to determine whether
the manufacturer or other person has acted or is acting in compliance with this part and part C of this
subchapter and regulations thereunder, or to otherwise carry out the provision of this part and part C of
this subchapter...”. Any such action would be considered on a case-by-case basis, adapted to the
particular circumstances at the time.
Response: EPA Authority for Gliders and Trailers
In this final rule, EPA is establishing first-time CO2 emission standards for trailers hauled by tractors.
80 FR 40170. Certain commenters, notably the Truck Trailer Manufacturers Association (TTMA),
maintained that EPA lacks authority to adopt requirements for trailer manufacturers, and that emission
standards for trailers could be implemented, if at all, by requirements applicable to the entity
assembling a tractor-trailer combination. The argument is that trailers by themselves are not “motor
vehicles” as defined in section 216 (2) of the Act, that trailer manufacturers therefore do not
manufacture motor vehicles, and that standards for trailers can be imposed, if at all, only on “the party
that joined the trailer to the tractor.” Comments of TTMA, p. 4; Comments of TTMA (March 31, 2016)
p. 2.
EPA also proposed a number of changes and clarifications for rules respecting glider kits and glider
vehicles. 80 FR 40527-40530. As shown in Error! Reference source not found., a glider kit is a
tractor chassis with frame, front axle, interior and exterior cab, and brakes. It is intended for selfpropelled highway use, and becomes a glider vehicle when an engine, transmission, and rear axle are
added. Engines are often salvaged from earlier model year vehicles, remanufactured, and installed in
the glider kit. The final manufacturer of the glider vehicle, i.e. the entity that installs an engine, is
typically a different manufacturer than the original manufacturer of the glider kit. The final rule
contains emission standards for engines used in glider vehicles and for greenhouse gas emissions from
glider vehicles, but does not contain separate standards for glider kits.2

2

As discussed below, however, manufacturers of glider kits can, and typically are, responsible for obtaining a
certificate of conformity before shipping a glider kit. This is because they are manufacturers of motor vehicles, in
this case, an incomplete vehicle. Note that Daimler, in its comments, essentially indicates (in the context of
comments related to delegated assembly provisions) that EPA may adopt “test-based” provisions for
manufacturers of incomplete vehicles (“even if the EPA could regulate prior to the first use of an engine or
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Figure 1 - Typical Glider Kit Configuration
Many commenters to both the proposed rule and the NODA supported EPA’s interpretation. However,
a number of commenters, including Daimler, argued that glider kits are not motor vehicles and so EPA
lacks the authority to impose any rules respecting their sale or configuration. Comments of Daimler, pp.

vehicle, Congress authorized only test-based standards …testing of vehicles or engines is the means by which the
EPA determines the compliance that is necessary for a vehicle or engine’s introduction into commerce”) The
provisions applicable to glider kits are just this type of testing provision, examples being testing of tires and
aerodynamic components to generate inputs used in the certification process. (The commenter’s arguments that
other aspects of the delegated assembly provisions are impermissible are addressed earlier in this same Response).
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122-23; Comments of Daimler Trucks (April 1, 2016) pp. 2-3. We respond to these comments below,
with additional discussion in RTC Section 14.2.
Under the Act, “motor vehicle” is defined as “any self-propelled vehicle designed for transporting
persons or property on a street or highway.” CAA section 216 (2). At proposal, EPA maintained that
tractor-trailers are motor vehicles and that EPA therefore has the authority to promulgate emission
standards for complete and incomplete vehicles – both the tractor and the trailer. 80 FR 40170. The
same proposition holds for glider kits and glider vehicles. Id. at 80 FR 40528. The argument that a
trailer, or a glider kit, standing alone, is not self-propelled, and therefore is not a motor vehicle, misses
the key issues of authority under the Clean Air Act to promulgate emission standards for motor vehicles
produced in discrete segments, and the further issue of the entities – namely “manufacturers” – to which
standards and certification requirements apply. Simply put, EPA is authorized to set emission standards
for complete and incomplete motor vehicles, manufacturers of complete and incomplete motor vehicles
can be required to certify to those emission standards, and there can be multiple manufacturers of a
motor vehicle, each of which can be required to certify.
Standards for Complete Vehicles – Tractor-Trailers and Glider Vehicles
Section 202 (a)(1) authorizes EPA to set standards “applicable to the emission of any air pollutant from
any … new motor vehicles.” There is no question that EPA is authorized to establish emission
standards under this provision for complete new motor vehicles, and thus can promulgate emission
standards for air pollutants emitted by tractor-trailers and by glider vehicles.
Daimler maintained in its comments that although a glider vehicle is a motor vehicle, it is not a “new”
motor vehicle because “glider vehicles, when constructed retain the identity of the donor vehicle, such
that the title has already been exchanged, making the vehicles not ‘new’ under the CAA.” Daimler
Comments p. 121; see also the similar argument in Daimler Truck Comments (April 1, 2016), p. 4.
Daimler maintains that because title to the powertrain from the donor vehicle has already been
transferred, the glider vehicle to which the powertrain is added cannot be “new.” Comments of April 1,
2016 p. 4. Daimler also notes that NHTSA considers a truck to be "newly manufactured" and subject to
Federal Motor Vehicle Safety Standards when a new cab is used in its assembly, "unless the engine,
transmission, and drive axle(s) (as a minimum) of the assembled vehicle are not new, and at least two of
these components were taken from the same vehicle." 49 CFR 571.7(e). Daimler urges EPA to adopt a
parallel provision here.
First, this argument appears to be untimely. In Phase 1, EPA already indicated that glider vehicles are
new motor vehicles, at least implicitly, by adopting an interim exemption for them. See 76 FR 57407
(adopting 40 CFR 1037.150(j) indicating that the general prohibition against introducing a vehicle not
subject to current model year standards does not apply to MY 2013 or earlier engines). Assuming the
argument that glider vehicles are not new can be raised in this rulemaking, EPA notes that the Clean Air
Act defines “new motor vehicle” as “a motor vehicle the equitable or legal title to which has never been
transferred to an ultimate purchaser” (section 216(3)). Glider vehicles are typically marketed and sold
as “brand new” trucks. Indeed, one prominent assembler of glider kits and glider vehicles advertises
that “Fitzgerald Glider Kits offers customers the option to purchase a brand new 2016 tractor, in any
configuration offered by the manufacturer… Fitzgerald Glider Kits has mastered the process of taking
the ‘Glider Kit’ and installing the components to work seamlessly with the new truck.” 3 The purchaser

3

Advertisement for Fitzgerald Glider kits in Overdrive magazine (December 2015)(emphasis added).
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of a “new truck” necessarily takes initial title to that truck.4 Daimler would have it that this ‘new truck’
terminology is a mere marketing ploy, but it obviously reflects reality. As shown in Error! Reference
source not found. above, the glider kit constitutes the major parts of the vehicle, lacking only the
engine, transmission, and rear axle. The EPA sees nothing in the Act that compels the result that adding
a used component to an otherwise new motor vehicle necessarily vitiates classification of the motor
vehicle as “new.” See 80 FR 40528. Certainly, there is no language in the definition of “new motor
vehicle” which directly addresses this issue. Indeed, as noted in Preamble section I.E.1, the definition
of “new motor vehicle engine” encompasses engines of any vintage. At the least, this shows that the
model year of the engine is not determinative of whether the motor vehicle is “new”. Put another way, a
“new motor vehicle” can contain an earlier model year engine. See CAA section 216 (3).5 Many
commenters agreed. See, e.g. Comments of MECA (“Glider vehicles are classified as “new motor
vehicles” because they use a new chassis, although they can continue to use engines that are 10-15 years
old and emit 20-40 times more pollution than vehicles equipped with a new engine”). Thus, EPA is
reasonably interpreting the Act to indicate that adding the engine and transmission to the otherwisecomplete vehicle does not prevent the glider vehicle from being “new” – as marketed. As to the
suggestion to adopt a provision parallel to the NHTSA definition, EPA notes that the NHTSA definition
was developed for different purposes using statutory authority which differs from the Clean Air Act in
language and intent. There consequently is no basis for requiring EPA to adopt such a definition, and
doing so would impede meaningful control of both GHG emissions and criteria pollutant emissions
from glider vehicles, the latter being an imperative, immediate public health concern (see RTC 14.2).
Standards for Incomplete Vehicles
Section 202 (a)(1) not only authorizes EPA to set standards “applicable to the emission of any air
pollutant from any … new motor vehicles,” but states further that these standards are applicable
“whether such vehicles … are designed as complete systems or incorporate devices to prevent or control
such pollution.” The Act in fact thus not only contemplates, but in some instances, directly commands
that EPA establish standards for incomplete vehicles and vehicle components. See CAA section 202
(a)(6) (standards for onboard vapor recovery systems on “new light-duty vehicles,” and requiring
installation of such systems); section 202 (a)(5)(A) (standards to control emissions from refueling
motor vehicles, and requiring consideration of, and possible design standards for, fueling system
components); 202 (k) (standards to control evaporative emissions from gasoline-fueled motor vehicles).
Both TTMA and Daimler argued, in effect, that these provisions are the exceptions that prove the rule
and that without this type of enumerated exception, only entire, complete vehicles can be considered to
be “motor vehicles.” This argument is not persuasive. Congress did not indicate that these incomplete
vehicle provisions were exceptions to the definition of motor vehicle. Just the opposite. Without
amending the new motor vehicle definition, or otherwise indicating that these provisions were not
already encompassed within Title II authority over “new motor vehicles”, Congress required EPA to set
standards for evaporative emissions from a portion of a motor vehicle. Congress thus indicated in these
provisions: 1) that standards should apply to “vehicles” whether or not the “vehicles” were designed as
complete systems; 2) that some standards should explicitly apply only to certain components of a
4

Fitzgerald states “All Fitzgerald glider kits will be titled in the state of Tennessee and you will receive a title to
transfer to your state.” https://www.fitzgeraldgliderkits.com/frequently-asked-questions. Last accessed July 9,
2016.
5
EPA has also previously addressed the issue of used components in new engines and vehicles explicitly in
regulations in the context of locomotives and locomotive engines in 40 CFR part 1033. There we defined
remanufactured locomotives and locomotive engines to be “new” locomotives and locomotive engines. See 63 FR
18980; see also Summary and Analysis of Comments on Notice of Proposed Rulemaking for Emission Standards
for Locomotives and Locomotive Engines (EPA-420-R-97-101 (December 1997)) at pp. 10-14.
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Congress thus necessarily was of the view that incomplete

Emission standards EPA sets pursuant to this authority thus can be, and often are focused on emissions
from the new motor vehicle, and from portions, systems, parts, or components of the vehicle. Standards
thus apply not just to exhaust emissions, but to emissions from non-exhaust portions of a vehicle, or
from specific vehicle components or parts. See the various evaporative emission standards for light
duty vehicles in 40 CFR part 86, subpart B (e.g., 40 CFR 86.146-96 and 86.150-98 (refueling spitback
and refueling test procedures); 40 CFR 1060.101-103 and 73 FR 59114-59115 (various evaporative
emission standards for small spark ignition equipment); 40 CFR 86.1813-17(a)(2)(iii) (canister bleed
evaporative emission test procedure, where testing is solely of fuel tank and evaporative canister); see
also 79 FR 23507 (April 28, 2014) (incomplete heavy duty gasoline vehicles could be subject to, and
required to certify compliance with, evaporative emission standards)). These standards are implemented
by testing the particular vehicle component, not by whole vehicle testing, notwithstanding that the
component may not be self-propelled until it is installed in the vehicle or (in the case of non-road
equipment), propelled by an engine.6
EPA thus can set standards for all or just a portion of the motor vehicle notwithstanding that an
incomplete motor vehicle may not yet be self-propelled. This is not to say that the Act authorizes
emission standards for any part of a motor vehicle, however insignificant. Under the Act it is
reasonable to consider both the significance of the components in comparison to the entire vehicle and
the significance of the components for achieving emissions reductions. A vehicle that is complete
except for an ignition switch can be subject to standards even though it is not self-propelled. Likewise,
as just noted, vehicle components that are significant for controlling evaporative emissions can be
subject to standards even though in isolation the components are not self-propelled. However, not every
individual component of a complete vehicle can be subjected to standards as an incomplete vehicle. To
reflect these considerations, EPA is adopting provisions stating that a trailer is a vehicle “when it has a
frame with one or more axles attached,” and a glider kit becomes a vehicle when “it includes a
passenger compartment attached to a frame with one or more axles.” Section 1037.801 definition of
“vehicle,” paragraphs (1)(ii) and (iii); see also Section XIII.B of the FRM Preamble.
TTMA and Daimler each maintained that this claim of authority is open-ended, and can be extended to
the least significant vehicle part. As noted above, EPA acknowledges that lines need to be drawn, but
whether looking at the relation between the incomplete vehicle and the complete vehicle, or looking at
the relation between the incomplete vehicle and the emissions control requirements, it is evident that
trailers and glider kits should properly be treated as vehicles, albeit incomplete ones.7 They properly
fall on the vehicle side of the line. When one finishes assembling a whole aggregation of parts to make
a finished section of the vehicle (e.g. the trailer), that is sufficient. You have an entire, complete section
made up of assembled parts. Everything needed to be a trailer is complete. This is not an engine block,
a wheel, or a headlight. Similarly, glider kits comprise the largely assembled tractor chassis with front
axles, frame, interior and exterior cab, and brakes. This is not a few assembled components; rather, it is
an assembled truck with a few components missing. See CAA section 216 (9) of the Act, which defines
6

“Non-road vehicles” are defined differently than “motor vehicles” under the Act, but the difference does not
appear relevant here. Non-road vehicles, like motor vehicles, must be propelled by an engine. See CAA section
216 (11) (“’nonroad vehicle’ means a vehicle that is powered by a nonroad engine”). Pursuant to this authority,
EPA has promulgated many emission standards applicable to components of engineless non-road equipment, for
which the equipment manufacturer must certify.
7
Cf. Marine Shale Processors v. EPA, 81 F. 3d 1371, 1383 (5th Cir. 1996) (“[w]e make no comment on this
argument: this is simply not a thimbleful case”).
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“motor vehicle or engine part manufacturer” as “any person engaged in the manufacturing, assembling
or rebuilding of any device, system, part, component or element of design which is installed in or on
motor vehicles or motor vehicle engines.” Trailers and glider kits are not “installed in or on” a motor
vehicle. A trailer is half of the tractor-trailer, not some component installed on the tractor. And one
would more naturally refer to the donor drivetrain being installed on the glider kit than vice versa. See
Figure 1 above. Furthermore, as discussed below, the trailer and the glider kit are significant for
purposes of controlling emissions from the completed vehicle.
Incomplete vehicle standards must, of course, be reasonably designed to control emissions caused by
that particular vehicle segment. The standards for trailers would do so and account for the tractor-trailer
combination by using a reference tractor in the trailer test procedure (and, conversely, by use of a
reference trailer in the tractor test procedure). The Phase 2 rule contains no emission standards for
glider kits in isolation, but the standards for engines installed in glider vehicles, and the greenhouse gas
standards for the glider vehicles, necessarily reflect the contribution of the glider kit.
Application of Emission Standards to Manufacturers
In some ways, the critical issue is to whom do these emission standards apply.8 As explained in this
section, the emission standards apply to manufacturers of motor vehicles, and manufacturers thus are
required to certify compliance to test and to certify compliance to those standards. Moreover, the Act
contemplates that a motor vehicle can have multiple manufacturers. With respect to the further question
of which manufacturer certifies and tests in multiple manufacturer situations, EPA rules have long
contained provisions establishing responsibilities where a vehicle has multiple manufacturers. We are
again applying the principles already established in these rules in the Phase 2 provisions. The
overarching and common sense principle is that the entity with most control over the particular vehicle
segment due to producing it is usually the most appropriate entity to test and certify. 9 EPA is
implementing the trailer and glider vehicle emission standards in accord with this principle, so that the
entities required to test and certify are the trailer manufacturer and, for glider kits and glider vehicles,
either the manufacturer of the glider kit or glider vehicle, depending on which is more appropriate in
individual circumstances.
Definition of Manufacturer
Emission standards are implemented through regulation of the manufacturer of the new motor vehicle.
See, e.g. section 206 (a)(1) (certification testing of motor vehicle submitted by “a manufacturer”); 203
(a)(1) (manufacturer of new motor vehicle prohibited from introducing uncertified motor vehicles into
commerce); 207 (a)(1) (manufacturer of motor vehicle to provide warranty to ultimate purchaser of
8

This issue is independent of the discussion above, and thus is not dependent on whether trailers are motor
vehicles. Under any theory, EPA may issue emission standards for new motor vehicles and engines.
Manufacturers of these vehicles and engines can be required to comply with these standards by testing and
certification, and the Act contemplates multiple manufacturers to whom these obligations can attach.
9
See discussion of standards applicable to small SI equipment fuel systems, implemented by standards for the
manufacturers of that equipment at 73 FR 59115 (“In most cases, nonroad standards apply to the manufacturer of
the engine or the manufacturer of the nonroad equipment. Here, the products subject to the standards (fuel lines
and fuel tanks) are typically manufactured by a different manufacturer. In most cases the engine manufacturers do
not produce complete fuel systems and therefore are not in a position to do all the testing and certification work
necessary to cover the whole range of products that will be used. We are therefore providing an arrangement in
which manufacturers of fuel-system components are in most cases subject to the standards and are subject to
certification and other compliance requirements associated with the applicable standards.”).
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compliance with applicable emission standards); 207 (c) (recall authority); 208 (a) (recordkeeping and
testing can be required of every manufacturer of new motor vehicle).
The Act further distinguishes between manufacturers of motor vehicles and manufacturers of motor
vehicle parts. See, e.g. section 206 (a)(2) (voluntary emission control system verification testing); 203
(a)(3)(B) (prohibition on parts manufacturers and other persons relating to defeat devices); 207 (a)(2)
(parts manufacturer may provide warranty certification regarding use of parts); 208 (a) (recordkeeping
and testing requirements for manufacturers of vehicle and engine “parts or components”).
Thus, the question here is whether a trailer manufacturer or glider kit manufacturer can be a
manufacturer of a new motor vehicle and thereby become subject to the certification and related
requirements for manufacturers, or must necessarily be classified as a manufacturer of a motor vehicle
part or component. EPA may reasonably classify trailer manufacturers and glider kit manufacturers as
motor vehicle manufacturers.
Section 216 (1) defines a “manufacturer” as:
“any person engaged in the manufacturing or assembling of new motor vehicles, new motor
vehicle engines, new nonroad vehicles or new nonroad engines, or importing such vehicles or
engines for resale, or who acts for and is under the control of any such person in connection
with the distribution of new motor vehicles, new motor vehicle engines, new nonroad vehicles
or new nonroad engines, but shall not include any dealer with respect to new motor vehicles,
new motor vehicle engines, new nonroad vehicles or new nonroad engines received by him in
commerce”
It appears plain that this definition was not intended to restrict the definition of “manufacturer” to a
single person per vehicle. The use of the conjunctive, specifying that a manufacturer is “any person
engaged in the manufacturing or assembling of new motor vehicles . . . or who acts for and is under the
control of any such person…” (emphasis added) indicates that Congress anticipated that motor vehicles
could have more than one manufacturer, since in at least some cases those will plainly be different
people. The capacious reference to “any person engaged in the manufacturing of motor vehicles”
likewise allows the natural inference that it could apply to multiple entities engaged in manufacturing.10
The provision also applies both to entities that manufacture and entities that assemble, and does so in
such a way as to encompass multiple parties: manufacturers “or” (rather than ‘and’) assemblers are
included. Nor is there any obvious reason that only one person can be engaged in vehicle manufacture
or vehicle assembling.
Reading the Act to provide for multiple motor vehicle manufacturers reasonably reflects industry
realities, and achieves important goals of the CAA. Since title II requirements are generally imposed on
“manufacturers” it is important that the appropriate parties be included within the definition of
manufacturer --“any person engaged in the manufacturing or assembling of new motor vehicles.”
Indeed, as set out in Chapter 1 of the RIA, most heavy-duty vehicles are manufactured or assembled by
multiple entities; see also Comments of Daimler (October 1, 2015) p. 103.11 One entity produces a
10

See United States v. Gonzales, 520 U.S. 1, 5, (1997) (“Read naturally the word `any' has an expansive meaning,
that is, `one or some indiscriminately of whatever kind’); New York v. EPA, 443 F.3d 880, 884-87 (DC Cir. 2006).
11
“The EPA should understand that vehicle manufacturing is a multi-stage process (regardless of the technologies
on the vehicles) and that each stage of manufacturer has the incentive to properly complete manufacturing …[T]he

Page 59 of 2127

A457

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 147 of 382

chassis; a different entity manufactures the engine; specialized components (e.g. garbage compactors,
cement mixers) are produced by still different entities. For tractor-trailers, one person manufactures the
tractor, another the trailer, a third the engine, and another typically assembles the trailer to the tractor.
Installation of various vehicle components occurs at different and varied points and by different entities,
depending on ultimate desired configurations. See, e.g. Comments of Navistar (October 1, 2015), pp.
12-13. The heavy-duty sector thus differs markedly from the light-duty sector (and from manufacturing
of light duty pickups and vans), where a single company designs the vehicle and engine (and many of
the parts), and does all assembling of components into the finished motor vehicle.
Controls on Manufacturers of Trailers
It is reasonable to view the trailer manufacturer as “engaged in” (section 216 (1)) the manufacturing or
assembling of the tractor-trailer. The trailer manufacturer designs, builds, and assembles a complete
and finished portion of the tractor-trailer. All components of the trailer – the tires, axles, flat bed,
outsider cover, aerodynamics – are within its control and are part of its assembling process. The trailer
manufacturer sets the design specifications that affect the GHG emissions attributable to pulling the
trailer. It commences all work on the trailer, and when that work is complete, nothing more is to be
done. The trailer is a finished product. With respect to the trailer, the trailer manufacturer is analogous
to the manufacturer of the light duty vehicle, specifying, controlling, and assembling all aspects of the
product from inception to completion. GHG emissions attributable to the trailer are a substantial portion
of the total GHG emissions from the tractor-trailer.12 Moreover, the trailer manufacturer is not
analogous to the manufacturer of a vehicle part or component, like a tire manufacturer, or to the
manufacturer of a side skirt. The trailer is a significant, integral part of the finished motor vehicle, and
is essential for the tractor-trailer to carry out its commercial purpose. See 80 FR 40170; see also the
comment of EDF at n. 104, explaining that trucking companies do not provide insurance protection for
truckers when operating a truck-tractor without an attached trailer; it is considered to be a non-business
activity).13 Although it is true that another person may ultimately hitch the trailer to a tractor (which
might be viewed as completing assembly of the tractor-trailer), as noted above, EPA does not believe
that the fact that one person might qualify as a manufacturer, due to “assembling” the motor vehicle,
precludes another person from qualifying as a manufacturer, due to “manufacturing” the motor vehicle.
Given that section 216(1) does not restrict motor vehicle manufacturers to a single entity, it appears to
be consistent with the facts and the Act to consider trailer manufacturers as persons engaged in the
manufacture of a motor vehicle.
This interpretation of section 216(1) is also reasonable in light of the various provisions noted above
relating to implementation of the emissions standards – certification under section 206, prohibitions on
entry into commerce under section 203, warranty and recall under section 207, and recall under section
208. All of these provisions are naturally applied to the entity responsible for manufacturing the trailer,
which manufacturer is likewise responsible for its GHG emissions.

EPA should continue the longstanding industry practice of allowing primary manufacturers to pass incomplete
vehicles with incomplete vehicle documents to secondary manufacturers who complete the installation.”
12
The relative contribution of trailer controls depends on the types of tractors and trailers, as well as the tier of
standards applicable; however, it can be approximately one-third of the total reduction achievable for the
tractor-trailer.
13
Truckers must separately purchase ‘bobtail insurance’ to be covered between dropping off one trailer load and
picking up the next one. See, e.g. Insure My Rig, http://www.insuremyrig.com/what-is-bobtail-insurance.html (last
visited Sept. 29, 2015); Understanding the Difference Between Bobtail and Non-Trucking Liability Insurance.
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TTMA maintains that if a tractor-trailer is a motor vehicle, then only the entity connecting the trailer to
the tractor could be subject to regulation.14 This is not a necessary interpretation of section 216 (1), as
explained above. TTMA does not discuss that provision, but notes that other provisions refer to “a”
manufacturer (or, in one instance, “the” manufacturer), and maintains that this shows that only a single
entity can be a manufacturer. See TTMA Comment pp. 4-5, citing to sections 206 (a)(1), 206 (b), 207,
and 203 (a). This reading is not compelled by the statutory text. First, the term “manufacturer” in all of
these provisions necessarily reflects the underlying definition in section 216(1), and therefore is not
limited to a single entity, as just discussed. Second, the interpretation makes no practical sense. An end
assembler of a tractor-trailer is not in a position to certify and warrant performance of the trailer, given
that the end-assembler has no control over how trailers are designed, constructed, or even which trailers
are attached to the tractor. It makes little sense for the entity least able to control the outcome to be
responsible for that outcome. The EPA doubts that Congress compelled such an ungainly
implementation mechanism, especially given that it is well known that vehicle manufacture
responsibility in the heavy-duty vehicle sector is divided. Moreover, the reference to “a” rather than
“the” manufacturer in the provisions of section 206(a)(1) and 203(a)(1) – the provisions on vehicle
certification and prohibited acts which are the most critical to Title II’s implementation -- is ambiguous
as to whether there can be multiple manufacturers. See Webster’s New Collegiate Dictionary (1979)
(definition of “a” includes “any”, the same capacious term used in the section 216 definition of
“manufacturer”).
TTMA further maintains that the various requirements and prohibitions in Title “on their face do not
work as applied to ‘two detachable parts’ of a single motor vehicle that are mixed and matched. In the
case of separate manufacturers of the tractor and various trailers that might be hauled by that tractor, the
requirements to test, certify, and warrant ‘the motor vehicle’ cannot on their face apply as written, since
there is no single manufacturer of ‘the motor vehicle.’ And responsibility for violations, such as by
selling an uncertified new motor vehicle, is unspecified.”
EPA disagrees. As just explained, the definition of “manufacturer” plainly contemplates that more than
one entity can be the manufacturer of a motor vehicle (as do the references to “a manufacturer”). The
fact that portions of the CAA refer to “a manufacturer” does not amend the explicit definition of
“manufacturer” to limit it to a single entity per motor vehicle —it merely indicates the responsibilities
that can attach to any entity that manufactures motor vehicles. EPA has long interpreted and applied
these provisions in a manner that comports with Congressional intent and industry practice to place the
responsibilities for certification with the most appropriate of those entities. This can be done by
explicitly assigning certification responsibility, or by having multiple manufacturers determine among
themselves which are the most appropriate to certify given their particular division of responsibilities.
Thus, in the case of tractor-trailers, the entity that has control over design and emissions performance of
the tractor is responsible for testing and certifying that the tractor will comply with applicable standards,
while the entity that has control over design and emissions performance of the trailer is responsible for
testing and certifying that the trailer will comply with applicable standards. The long-standing
provisions on delegated assembly and secondary manufacturing are examples of the second situation
where manufacturers determine among themselves testing, documentation, and certification
responsibilities. See 40 CFR 1037.620, 1037.621, 1037.622, and Preamble Section I.F.2.e.
EPA is therefore reasonably interpreting the definition of “manufacturer” and the various
implementation provisions using that term to reflect the realities of the heavy duty vehicle industry
whereby multiple manufacturers are responsible for assembling the motor vehicle.
14

Consequently, the essential issue here is not whether EPA can issue and implement emission standards for
trailers, but at what point in the implementation process those standards apply.
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Controls on Manufacturers of Glider Kits
Application of these same principles indicate that a glider kit manufacturer is a manufacturer of a motor
vehicle and, as an entity responsible for assuring that glider vehicles meet the Phase 2 vehicle emission
standards, can be a party in the certification process as either the certificate holder or the entity which
provides essential test information to the glider vehicle manufacturer. As noted above, glider kits
include the entire tractor chassis, cab, tires, body, and brakes. Glider kit manufacturers thus control
critical elements of the ultimate vehicle’s greenhouse gas emissions, in particular, all aerodynamic
features and all emissions related to steer tire type. Glider kit manufacturers would therefore be the
entity generating critical GEM inputs – at the least, those for aerodynamics and tires. Glider kit
manufacturers also often know the final configuration of the glider vehicle, i.e. the type of engine and
transmission which the final assembler will add to the glider kit.15 This is because the typical glider kit
contains all necessary wiring, and it is necessary, in turn, for the glider kit manufacturer to know the end
configuration in order to wire the kit properly. Thus, a manufacturer of a glider kit can reasonably be
viewed as a manufacturer of a motor vehicle under the same logic as above: there can be multiple
manufacturers of a motor vehicle; the glider kit manufacturer designs, builds, and assembles a
substantial, complete and finished portion of the motor vehicle; and that portion contributes
substantially to the GHG emissions from the ultimate glider vehicle. A glider kit is not a vehicle part;
rather, it is an assembled truck with a few components missing. The ultimate point here is that both of
these entities are manufacturers of the glider motor vehicle and therefore both are within the Act’s
requirements for certification and testing
EPA rules have long provided provisions establishing responsibilities where there are multiple
manufacturers of motor vehicles. See 40 CFR 1037.620 (responsibilities for multiple manufacturers),
40 CFR 1037.621 (delegated assembly), and 40 CFR 1037.622 (shipment of incomplete vehicles to
secondary vehicle manufacturers). These provisions, in essence, allow manufacturers to determine
among themselves as to which should be the certificate holder, and then assign respective
responsibilities depending on that decision. The end result is that incomplete vehicles cannot be
introduced into commerce without one of the manufacturers being the certificate holder.
Under the Phase 1 rules, glider kits are considered to be incomplete vehicles which may be introduced
into commerce to a secondary manufacturer for final assembly. See 40 CFR 1037.622(b)(1)(i) and
1037.801 (definition of “vehicle” and “incomplete vehicle”) of the Phase 1 regulations (76 FR 57421).
Note that 40 CFR 1037.622(b)(1)(i) was originally codified as 40 CFR 1037.620(b)(1)(i). EPA is
expanding somewhat on these provisions, but in essence, as under Phase 1, glider kit and glider vehicle
manufacturers could operate under delegated assembly provisions whereby the glider kit manufacturer
would be the certificate holder. See 40 CFR 1037.621 of the final regulations. Glider kit manufacturers
would also continue to be able to ship uncertified kits to secondary manufacturers, and the secondary
manufacturer must assemble the vehicle into certifiable condition. 40 CFR 1037.622.16
Additional Authorities Supporting EPA’s Actions
15

PACCAR indicated in its comments that manufacturers of glider kits may not know all details of final assembly.
Provisions on delegated assembly, shipment of incomplete vehicles to secondary manufacturers, and assembly
instructions for secondary vehicle manufacturers allow manufacturers of glider kits and glider vehicles to
apportion responsibilities, as appropriate, including responsibility as to which entity shall be the certificate holder.
See 40 CFR 1037.130, 1037.621, and 1037.622.
16
Under this provision in the Phase 2 regulations, the glider kit manufacturer would still have some responsibility
to ensure that products they introduce into U.S. commerce will conform with the regulations when delivered to the
ultimate purchasers.
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Even if, against our view, trailers and glider kits are not considered to be “motor vehicles,” and the
entities engaged in assembling trailers and glider kits are not considered to be manufacturers of motor
vehicles, the Clean Air Act still provides authority for the testing requirements adopted here. Section
208 (a) of the Act authorizes EPA to require “every manufacturer of new motor vehicle or engine parts
or components” to “perform tests where such testing is not otherwise reasonably available.” This
testing can be required to “provide information the Administrator may reasonably require to determine
whether the manufacturer … has acted or is acting in compliance with this part,” which includes
showing whether or not the parts manufacturer is engaged in conduct which can cause a prohibited act.
Testing would be required to show that the trailer will conform to the vehicle emission standards. In
addition, testing for trailer manufacturers would be necessary here to show that the trailer manufacturer
is not causing a violation of the combined tractor-trailer GHG emission standard either by
manufacturing a trailer which fails to comply with the trailer emission standards, or by furnishing a
trailer to the entity assembling tractor-trailers inconsistent with tractor-trailer certified condition.
Testing for glider kit manufacturers is necessary to prevent a glider kit manufacturer furnishing a glider
kit inconsistent with the tractor’s certified condition. In this regard, we note that section 203 (a)(1) of
the Act not only prohibits certain acts, but also prohibits “the causing” of those acts. Furnishing a trailer
not meeting the trailer standard would cause a violation of that standard, and the trailer manufacturer
would be liable under section 203 (a)(1) for causing the prohibited act to occur. Similarly, a glider kit
supplied in a condition inconsistent with the tractor standard would cause the manufacturer of the glider
vehicle to violate the GHG emission standard, so the glider kit manufacturer would be similarly liable
under section 203 (a)(1) for causing that prohibited act to occur.
In addition, section 203 (a)(3)(B) prohibits use of ‘defeat devices’ – which include “any part or
component intended for use with, or as part of, any motor vehicle … where a principal effect of the part
or component is to … defeat … any … element of design installed … in a motor vehicle” otherwise in
compliance with emission standards. Manufacturing or installing a trailer not meeting the trailer
emission standard could thus be a defeat device causing a violation of the emission standard. Similarly,
a glider kit manufacturer furnishing a glider kit in a configuration that would not meet the tractor
standard when the specified engine, transmission, and axle are installed would likewise cause a violation
of the tractor emission standard. For example, providing a tractor with a coefficient of drag or tire
rolling resistance level inconsistent with tractor certified condition would be a violation of the Act
because it would cause the glider vehicle assembler to introduce into commerce a new tractor that is not
covered by a valid certificate of conformity. Daimler argued in its comments that a glider kit would not
be a defeat device because glider vehicles use older engines which are more fuel efficient since they are
not meeting the more rigorous standards for criteria pollutant emissions. (Daimler Truck Comment,
April 1, 2016, p. 5). However, the glider kit would be a defeat device with respect to the tractor vehicle
standard, not the separate engine standard. A non-conforming glider kit would adversely affect
compliance with the vehicle standard, as just explained. Furthermore, as explained in RTC 14.2,
Daimler is incorrect that glider vehicles are more fuel efficient than Phase 1 2017 and later vehicles,
much less Phase 2 vehicles.
In the memorandum accompanying the Notice of Data Availability, EPA solicited comment on adopting
additional regulations based on these principles. EPA has decided not to adopt those provisions, but
again notes that the authorities in CAA sections 208 and 203 support the actions EPA is taking here with
respect to trailer and glider kit testing.
Standards for Glider Vehicles and Lead Time for Those Standards
At proposal, EPA indicated that engines used in glider vehicles are to be certified to standards for the
model year in which these vehicles are assembled. 80 FR 40528. This action is well within the
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agency’s legal authority. As noted above, the Act’s definition of “new motor vehicle engine,” includes
any “engine in a new motor vehicle” without regard to whether or not the engine was previously used.
Given the Act’s purpose of controlling emissions of air pollutants from motor vehicle engines, with
special concern for pollutant emissions from heavy-duty engines, it is reasonable to require engines
placed in newly-assembled vehicles to meet the same standards as all other engines in new motor
vehicles. Put another way, it is both consistent with the plain language of the Act and reasonable and
equitable for the engines in “new trucks” (see Section I.E.(1)(a) of the FRM Preamble) to meet the
emission standards for all other engines installed in new trucks.
Daimler challenged this aspect of EPA’s proposal, maintaining that it amounted to regulation of vehicle
rebuilding, which (according to the commenter) is beyond EPA’s authority. Comments of Daimler, p.
123; Comments of Daimler Trucks (April 1, 2016) p. 3. This comment is misplaced. The EPA has
authority to regulate emissions of pollutants from engines installed in new motor vehicles. As explained
above, glider vehicles are new motor vehicles. As also explained above, the Act’s definition of “new
motor vehicle engine” includes any “engine in a new motor vehicle” without regard to whether or not
the engine was previously used. CAA section 216(3). Consequently, a previously used engine installed
in a glider vehicle is within EPA’s multiple authorities. See CAA sections 202 (a) (1) (GHGs), and 202
(a)(3)(D) (pollutants from rebuilt heavy duty engines).17
As explained in more detail in Section XIII.B of the FRM Preamble, the final rule requires that as of
January 1, 2017, glider kit and glider vehicle production involving engines not meeting criteria pollutant
standards corresponding to the year of glider vehicle assembly be allowed at the highest annual
production for any year from 2010 to 2014. See section 1037.150 (t)(3). (Certain exceptions to this are
explained in Section XIII.B. of the FRM Preamble). The rule further requires that as of January 1,
2018, engines in glider vehicles meet criteria pollutant standards and GHG standards corresponding to
the year of the glider vehicle assembly, but allowing introduction into commerce of engines meeting
criteria pollutant standards corresponding to the year of the engine for up to 300 vehicles per year, or up
to the highest annual production volume for calendar years 2010 to 2014, whichever is less. Section
1037.150 (t)(1)(ii) (again subject to various exceptions explained in Section XIII.B. of the FRM
Preamble). Glider vehicles using these exempted engines will not be subject to the Phase 1 GHG
vehicle standards, but will be subject to the Phase 2 vehicle standards beginning with MY 2021.

17

Comments from, e.g. Mondial and MEMA made clear that all of the donor engines installed in glider vehicles
are rebuilt. See also http://www.truckinginfo.com/article/story/2013/04/the-return-of-the-glider.aspx (“1999 to
2002-model diesels were known for reliability, longevity and good fuel mileage. Fitzgerald favors Detroit's 12.7liter Series 60 from that era, but also installs pre-EGR 14-liter Cummins and 15-liter Caterpillar diesels. All are
rebuilt …..”).
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There are compelling environmental reasons for taking these actions in this time frame. As shown in a
separate Sensitivity Analysis of Glider Impacts (Appendix A to Section 14 of this RTC), the restriction
on 2017 production is projected to prevent the use of high polluting pre 2002-engines in 5,000 to 10,000
glider vehicles, and would prevent the emission of 207,500-415,000 tons of NOx and 3,400-6,800 tons
of PM over the lifetime of those vehicles and engines. This is estimated to prevent 350 to 1,600
premature mortalities. If these restrictions were delayed until MY 2021, as commenters argued, this
could mean the production of 30,000 to 40,000 additional glider vehicles using the older high polluting
engines. Using the same assumptions as above, these three additional model years of production are
estimated to result in an additional 2,100 to 6,400 premature mortalities.
These estimates are conservative. They do not account for diesel exhaust PM being a likely human
carcinogen (see Preamble section VIII.A.6), and so do not assess potential additional cancers caused by
exposure to diesel PM exhaust from these glider vehicles. Nor do these estimates evaluate premature
mortality attributable to increased generation of, and exposure to ozone resulting from the increased
NOx emissions.
With regard to the issue of lead time, EPA indicated at proposal that the agency has long since justified
the criteria pollutant standards for engines installed in glider kits. 80 FR 40528. EPA further proposed
that engines installed in glider vehicles meet the emission standard for the year of glider vehicle
assembly, as of January 1, 2018 and solicited comment on an earlier effective date. Id. at 40529. The
agency noted that CAA section 202 (a)(3)(D)18 requires that standards for rebuilt heavy-duty engines
take effect “after a period … necessary to permit the development and application of the requisite
control measures.” Here, no time is needed to develop and apply requisite control measures for criteria
pollutants because compliant engines are immediately available.19 In fact, manufacturers of compliant
engines, and dealers of trucks containing those compliant engines, commented that they are
disadvantaged by manufacturing more costly compliant engines while glider vehicles avoid using those
engines. Not only are compliant engines immediately available, but, as commenters warned, there can
be risk of massive pre-buys. Moreover, EPA does not envision that glider manufacturers will actually
modify the older engines to meet the applicable standards. Rather, they will either choose from the
many compliant engines available today, or they will seek to qualify under other flexibilities provided in
the final rule. See Section XIII.B of the FRM Preamble. Given that compliant engines are immediately
available, the flexibilities provided in the final rule for continued use of donor engines for traditional
glider vehicle functions and by small businesses, and the need to expeditiously prevent further
perpetuation of use of heavily polluting engines, EPA sees a need to begin constraining this practice on
January 1, 2017 However, the final rule is merely capping glider production using higher-polluting
engines in 2017 at 2010-2014 production levels, which would allow for the production of thousands of
glider vehicles using these higher polluting engines in 2017, and unlimited production of glider vehicles
using less polluting engines.
Various commenters, however, argued that the EPA must provide four years lead-time and three-year
stability pursuant to section 202 (a) (3)(C) of the Act, which applies to regulations for criteria pollutant
emissions from heavy duty vehicles or engines. For criteria pollutant standards, CAA section
18

The engine rebuilding authority of section 202 (a)(3)(D) includes removal of an engine from the donor vehicle.
See 40 CFR section 86.004-40 and 62 FR 54702 (Oct. 21, 1997). EPA interprets this language as including
installation of the removed engine into a glider kit, thereby assembling a glider vehicle. Daimler, in its comments,
questioned whether engine rebuilding authorities were at issue here when EPA did not propose to amend the
specific regulations relating to engine rebuilding. EPA has added a conforming cross-reference to the final rule.
See section 1068.120 (f).
19
Memo to Docket, “Availability of Rebuilt Engines that Comply with 2010 Emission Standards”, August 2016.
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202(a)(3)(C) establishes lead time and stability requirements for “[a]ny standard promulgated or revised
under this paragraph and applicable to classes or categories of heavy duty vehicles or engines.” In this
rule, EPA is generally requiring large manufacturers of glider vehicles to use engines that meet the
standards for the model year in which a vehicle is manufactured. EPA is not promulgating new criteria
pollutant standards. The NOX and PM standards that apply to heavy duty engines were promulgated in
2001.
We are not amending these provisions or promulgating new criteria pollutant standards for heavy duty
engines here. EPA interprets the phrase “classes or categories of heavy duty vehicles or engines” in
CAA 202(a)(3)(C) to refer to categories of vehicles established according to features such as their
weight, functional type, (e.g. tractor, vocational vehicle, or pickup truck) or engine cycle (spark-ignition
or compression-ignition), or weight class of the vehicle into which an engine is installed (LHD, MHD,
or HHD). EPA has established several different categories of heavy duty vehicles (distinguished by
gross vehicle weight, engine-cycle, and other criteria related to the vehicles’ intended purpose) and is
establishing in this rule GHG standards applicable to each category.20 By contrast, a “glider vehicle” is
defined not by its weight or function but by its method of manufacture. A Class 8 tractor glider vehicle
serves exactly the same function and market as a Class 8 tractor manufactured by another manufacturer.
Similarly, rebuilt engines installed in glider vehicles (i.e. donor engines) are not distinguished by engine
cycle, but rather serve the same function and market as any other HHD or MHD engine. Thus, EPA
considers “glider vehicles" and engines installed in glider vehicles to be a description of a method of
manufacturing new motor vehicles, not a description of a separate “class or category” of heavy duty
vehicles or engines. Consequently, EPA is not adopting new standards for a class or category of heavy
duty engines within the meaning of section 202 (a)(3)(C) of the Act.
EPA believes this approach is most consistent with the statutory language and the goals of the Clean Air
Act. The date of promulgation of the criteria pollutant standards was 2001. There has been plenty of
lead time for the criteria pollutant standards and as a result, manufacturers of glider vehicles have many
options for compliant engines that are available on the market today—just as manufacturers of other
new heavy-duty vehicles do. We are even providing additional compliance flexibilities to glider
manufacturers in recognition of the historic practice of salvaging a small number of engines from
vehicles involved in crashes. See Section XIII.B of the FRM Preamble. We do not believe that
Congress intended to allow changes in how motor vehicles are manufactured to be a means of avoiding
existing, applicable engine standards. Obviously, any industry attempts to avoid or circumvent
standards will not become apparent until the standards begin to apply. The unreasonableness of the
commenters’ interpretation becomes apparent when one realizes that it would effectively preclude EPA
from curbing many types of avoidance, however dangerous, until at least four years from detection. As
noted above, EPA estimates conservatively that thousands of premature mortalities are at issue here,
emphasizing the need to take expeditious action.
As to Daimler’s further argument that the lead time provisions in section 202 (3)(C) not only apply but
also must trump those specifically applicable to heavy duty engine rebuilding, the usual rule of
construction is that the more specific provision controls. See, e.g. HCSC-Laundry v. U.S., 450 U.S.1, 6
(1981). EPA also does not accept Daimler’s further argument that section 202 (a)(3)(C) lead time
provisions also apply to engine rebuilding because those provisions fall within the same paragraph.
First, as explained above, section 202 (a)(3)(C) applies to categories of vehicles and engines established
according to features such as their weight, functional type, or engine cycle, or weight class of the
vehicle into which an engine is installed. Rebuilt engines are not distinguished by engine cycle, but
20

Note, however, the Phase 2 GHG standards for tractors and vocational vehicles do not apply until MY 2021.
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rather serve the same function and market as any other engine. Consequently, EPA does not believe
that section 202 (a)(3)(C) is applicable here. Moreover, the interpretation advocated by the commenters
would render the separate lead time provisions for engine rebuilding a virtual nullity.21 The sense of the
provision is that Congress intended there to be independent lead time consideration for the distinct
practice of engine rebuilding. For example, section 202 (a)(3)(C) specifies three “model years” of
needed lead time. The concept of model years is a virtual non-sequitur as applied to engine rebuilding,
when there is no specific model year (or year-by-year) production involved. Rather, individual engines
from any year are being rebuilt. More generally, the purpose of long lead time, to accommodate
manufacturers’ necessarily long design and redesign cycles and to allow time for research and
development plus field testing, again do not apply to engine rebuilding. Engines can be rebuilt at any
time, and rebuilding is not tied to design cycles or R&D decisions. It involves an engine-by-engine, ad
hoc decision. Under these circumstances, it is at least ambiguous as to whether the reference to
“paragraph” in section 202 (a)(3)(C) (assuming, against our view that the provision applies at all)
encompasses the separate lead time provision for rebuilt engines in section 202 (a)(3)(D). Cf. Desert
Citizens Against Pollution v. EPA, 699 F. 3d 524, 527-28 (D.C. Cir. 2013) (reference to “section” held
to be ambiguous where applying provisions of that section leads to results at odds with the overall
statutory scheme).

1.3.2 NHTSA Authority67
Organization: Allison Transmission, Inc.
EPA and NHTSA Face Statutory Constraints in Requiring New Technology; Alternative 4 is Not
Supported in The Record
The Proposed Rule states that several steps have been taken in the rulemaking to address concerns about
disrupting the market, including providing considerable lead time, phasing-in of the standards,
preserving technology choices, allowing emission averaging, banking and trading and economic savings
over time through reduced fuel costs.12 But these steps only can go so far in a market which is driven by
customer demands for vehicles that accomplish specific tasks. EPA and NHTSA cannot conflate
necessary flexibility in implementation of new standards with a statutory ability to increase the
stringency of emission and fuel efficiency standards beyond a reasonable projection of future
technology specific to MD/HD vehicles and the lead time necessary for market adoption. Both Clean
Air Act (“CAA”) section 202 and NHTSA’s statutory authority in 49 U.S.C. §32902(k) are not
unbounded, but must be read in context of the MD/HD market, including such periods as are necessary
to “permit the development and application of requisite technology.”13 [EPA-HQ-OAR-2014-08271284-A1 p.11-12]
In this regard, EPA indicates that it has “significant discretion in assessing, weighing, and balancing the
relevant statutory criteria.” As discussed above, this discretion to the extent it exists must be based on
solid record evidence regarding the ability of the MD/HD market to develop and deploy additional
technologies that will, in fact, be purchased by end users. This record is lacking in this rulemaking and
EPA is thereby constrained in its legal ability to adopt Alternative 4. Indeed, unlike the most recent
21

The argument that the lead time provision for rebuilt engines means that standards for rebuilt engines can take
effect only after three model years but can be even longer makes no practical sense. As discussed in the text
above, the concept of model year has no basis for rebuilt engines. Even more basically, it does not make sense for
Congress to have allowed more lead time for rebuilt engines when less time is needed due to engine rebuilding
being an engine-by-engine decision which can be made at any time unconstrained by engine design cycles.
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Just as some technologies that were considered off-cycle for Phase 1 are being adopted as primary
technologies in Phase 2, the agencies may revise the regulation in a future rulemaking to create a more
direct path to recognize technologies currently considered off-cycle. For example, although we are
including specific provisions to recognize certain electrified accessories, recognizing others would
require the manufacturer to go through the off-cycle process. However, it is quite possible that the
agencies could gather sufficient data to allow us to adopt specific provisions in a future rulemaking to
recognize other accessories in a simpler manner. Because such a change would merely represent a
simpler way to receive the same credit as could be obtained under the regulations being adopted today
(rather than a change in stringency), it would not require us to reconsider the standards.
Some suppliers commented that the agencies should allow them to apply for off-cycle credit
independent of any certifying OEMs. However, we believe it is important to include the certificate
holder that would be responsible for the in-use performance of the technology.
Separate Families
EMA commented that the agencies should not require vehicles with off-cycle technologies to be
certified in separate vehicle families. That was the approach adopted in the Phase 1 program, but the
agencies proposed to eliminate this restriction. For the FRM, the agencies have made it clearer that we
are ending this restriction.
Credit for Life Cycle Reductions
AISI commented that the agencies should provide off-cycle credits for life cycle reductions. See
Section 1.8 of this chapter for a discussion of life cycle issues

1.4.3 Selective enforcement audits and confirmatory testing 133
Organization: American Automotive Policy Council
In-Use Compliance and Useful Life - AAPC agrees with continuing the 3 percent adjustment factor
applied to the full useful-life certification standards for the purpose of determining in-use emissions and
fuel consumption standards. [EPA-HQ-OAR-2014-0827-1238-A1 p.3]
In-Use Compliance and Useful Life
The agencies requested comment (80 Federal Register 40206) on the appropriateness of continuing the 3
percent adjustment factor applied to the full useful-life certification standards for the purpose of
determining in-use emissions and fuel consumption standards. This adjustment factor was applied in
Phase 1 based on the agencies’ assessment of testing variability inherent in comparing results among
different laboratories and different engines. AAPC supports the continuance of this allowance for in-use
testing. No material advances have occurred that would result in the variability factors relevant in Phase
2 being significantly different than they were in Phase 1. Furthermore, the appropriateness of the 3%
allowance has not yet been assessed against actual in-use data on 2014 MY or later vehicles and engines
near their full useful lives. Absent such data, a thorough assessment of the appropriateness of this
allowance cannot be made. AAPC further notes that in-use verification program limits in Light-Duty are
10% to account for in-use variations. [EPA-HQ-OAR-2014-0827-1238-A1 p.16]
Organization: Caterpillar Inc, et al.
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There are a number of new or updated test procedures in the Phase 2 proposal including aerodynamic
coast-down, fuel mapping procedure, powertrain test procedure, rear axle efficiency, Selective
Enforcement Audits (SEA), and in-use chassis dyno testing. The current proposal does not include
compliance margins for modified or new procedures, such as aerodynamic and engine fuel map audits.
To reduce some of the variability that is inherent in the proposed test procedures, we recommend that
the Agencies perform confirmatory and SEA tests using the same method and location that the
manufacturer used to certify the vehicle or component. Furthermore, we have worked with the Agencies
to improve the accuracy of the procedures, for example we have recommended the inclusion of the yaw
angle in the coast-down procedure to reduce the impact of wind conditions. To account for the
remaining variability, compliance margins must be included in the Phase 2 regulation. If not corrected,
these issues will subject manufacturers to risks simply as a result of expected test variation that can only
be mitigated by downgrading our declared certifications to levels significantly worse than the actual test
results, so as to cover the range of production and test variability. We estimate these issues have the
impact of raising the de facto targets by approximately 12.5%; that is, we need to achieve 36.5%
efficiency improvement to meet the stated 24% target for high-rise sleeper tractors. [EPA-HQ-OAR2014-0827-1215-A1 p.8] 134
Organization: Cummins, Inc.
Cummins opposes using any possible vehicle configuration for an engine fuel map SEA [EPA-HQOAR-2014-0827-1298-A1 p.26]
In 1036.301(b)(1), the agencies broadly define that “any applicable vehicle configuration” could be used
during an engine fuel map SEA. With any vehicle configuration available for an SEA, there is no clear
audit cycle on which to evaluate and optimize CO2 performance. Cummins recommends the fuel map
SEA uses a predefined vehicle configuration. [EPA-HQ-OAR-2014-0827-1298-A1 p.26]
Organization: Daimler Trucks North America LLC
The agencies must resolve problems with audit procedures and compliance margins for those audits.
Although we strongly support the agencies’ use of audits to find noncompliance, the problematic
procedures and margins make the rest of the agencies’ proposed standards impracticable. [EPA-HQOAR-2014-0827-1164-A1 p.6]
Audits/In-Use Testing
Daimler Trucks North America (DTNA) starts our comments with some serious concerns about audits,
before even getting to engine testing or GEM-based certification, as the manner of auditing and the
compliance margins assumed for each audit have such profound impact on all other aspects of
certification and compliance. There are problems with the agencies’ audit proposals, but these can easily
be rectified in order to make the program workable. [EPA-HQ-OAR-2014-0827-1164-A1 p.6]
1. SEAs, generally
SEAs in § 1037.301 - The EPA should clarify that a vehicle fails an SEA only if it fails by a
margin larger than the uncertainty involved in testing the component(s) that the agency audited. If an
SEA shows a 1% higher emission than the manufacturer submitted to the EPA, but the uncertainty in
testing components is 3%, then the 1% exceedance may be due to test variability. If, on the other hand,
the agency expects that manufacturers will build into each vehicle's FEL the (say) 3% necessary to pass

Page 134 of 2127

A467

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 157 of 382

SEAs, then the EPA must also include this 3% buffer in its standards (i.e., the g CO2/ton-mile numbers)
given that the standards the EPA assigned lacked this buffer and therefore will not be achievable with
the EPA's assumed technology mixes. [EPA-HQ-OAR-2014-0827-1164-A1 p.7]
Suspending or revoking certificates based on SEAs, § 1037.301(f): The agencies propose to
give themselves the authority to suspend or revoke certificates based on the results of an SEA. §
1037.301(f), 80 FR 40622. If a vehicle family fails an SEA, for example for aerodynamics, then the
family’s aerodynamic drag values for use in GEM should be revised. But as long as the family can still
meet limit values, perhaps with AB&T credits, there is no reason that the EPA should be able to suspend
or revoke the family's certificate. [EPA-HQ-OAR-2014-0827-1164-A1 p.7]
2. GEM and Fuel Map Audits
GEM SEA: With the introductory text of § 1037.551 (particularly that “engine-based
measurements may be used for confirmatory testing ... or for selective enforcement audits”), the
agencies appear—and the text is not clear on this topic—to give themselves great flexibility in auditing,
up to allowing them to audit vehicles in a manner unlike the lawful manner that the manufacturer used
to certify. If that is the agencies’ intention, then we disagree with this approach. The reason is that it
fails to find when a manufacturer submitted bad data and instead confounds test-to-test variability into
the audit process. Rather, the manner in which the EPA should audit manufacturers, whether for
compliance using GEM or for anything else, is to first start with a process audit. The EPA should
evaluate whether the manufacturer is following allowable procedures at each step within the
certification or compliance procedure--given that there are a number of different options at many steps
within the procedure and each one could cause slightly different GEM results. So for example, rather
than auditing a fuel-map based GEM result using a powertrain test, the EPA should audit the fuel map,
as auditing an engine fuel map result through powertrain testing confounds the differences between the
tests with the test results themselves. Similarly, regarding aero SEAs, the agency should not audit a
manufacturer’s CFD-based aero value through coast-down and ARC; the EPA should audit the CFD
result. In short, if the manufacturer chose a lawful procedure for generating GEM inputs, then the
agencies would focus their analysis on the results of that lawful process and would omit any audit of
what the results would be if the manufacturer had used some other (equally lawful) process. [EPA-HQOAR-2014-0827-1164-A1 p.8-9]
Fuel Map SEA and Confirmatory Testing - The EPA proposes to audit fuel maps as part of
confirmatory testing (1036.235). EPA proposes to audit fuel maps on a point by point basis, including
points rarely encountered in drive cycles but captured in the 143 point fuel map. Some of these points
have relatively high variability of CO2 emissions on a percentage basis, because of the low fuel
consumption rates. Because these points are rarely encountered in drive cycles, they should not receive
the same scrutiny as points that factor highly into driving operation. In turn, point by point fuel map
auditing will force manufacturers to build sometimes large compliance margins (or buffers) into points
within the fuel map. While this does solve the variability problem and protect against audits, it leads to
the EPA receiving potentially misrepresentative fuel map information. Better would be for the EPA to
remove point by point auditing so that the agency gets accurate—rather than misrepresentative—
information from manufacturers. An alternative method is provided. [EPA-HQ-OAR-2014-0827-1164A1 p.9]
Second, the EPA’s proposal would confound normal engine to engine variability with GEM
noncompliance, which is a vehicle-side issue. If in an SEA the EPA selects an engine with fuel
consumption toward the high end of the engine family’s distribution, then any GEM run using that
engine’s measured fuel map will indicate high fuel consumption, incorrectly indicating that the vehicle
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manufacturer may have misstated GEM-based emissions. Because neither the EPA nor the vehicle
manufacturer will know a priori whether the engine is at the high end of the fuel consumption
distribution, any failure of a GEM audit is immediately suspect. [EPA-HQ-OAR-2014-0827-1164-A1
p.9]
Third, the EPA’s proposal confounds errors of the output of GEM, which is the agency’s responsibility,
with errors of the input of GEM, which is the vehicle manufacturer’s responsibility. In an SEA, the EPA
should be concerned that a vehicle manufacturer 1) uses correct inputs to GEM and 2) uses the agency’s
supplied GEM. Where an input comes from a supplier other than the vehicle manufacturer, the EPA
should require only that the vehicle manufacturer used that supplier’s input in good faith, as the EPA
currently does with tire inputs. [EPA-HQ-OAR-2014-0827-1164-A1 p.9]
The result is that the proper way to audit GEM and its inputs is: 1) require that engine manufacturers
submit fuel maps and that they be held accountable for the maps’ accuracy, as they currently are through
SEAs that are RMC-based (an integrated, rather than point by point compliance measure) and FTP
based (integrated over a test cycle); 2) do not conduct confirmatory testing of fuel maps on a point by
point basis, as doing so highlights areas of variability that are unimportant yet downplays areas that are
important; 3) audit vehicle manufacturers’ inputs to GEM; and 4) audit that the vehicle manufacturer
properly used the agency’s GEM. In other words, the proper way to audit is a step by step auditing
process, checking inputs individually, rather than confounding potential sources of error or, worse,
highlighting errors that are unimportant. [EPA-HQ-OAR-2014-0827-1164-A1 p.9-10]
As an alternative for SEA testing, the agencies should establish regulations that recognize engine to
engine variability and the need for an AQL in audits. The agencies would start by clarifying what
vehicle configurations will be used for GEM inputs in fuel map audits, then test an engine or engines to
generate fuel maps, use those fuel maps in GEM, and compare the results to those that the manufacturer
would have gotten with its original fuel map. If the difference is above the test-to-test variability—and
here we would suggest 3%, like the variability that created the FCL to FEL ratio—in a large enough
number that the manufacturer did not meet an established AQL level (e.g., 40%), then and only then
does the manufacturer fail the audit. This procedure is justifiable, given statistical variation, whereas the
agencies’ current proposal is not. [EPA-HQ-OAR-2014-0827-1164-A1 p.10]
Similarly for confirmatory testing EPA should consider evaluating a manufacturer’s fuel map via GEM
simulation wherein GEM results using the EPA generated fuel map are compared to results using the
manufacturers certified fuel map. Pass criteria should be established based on the certified fuel map
GEM result plus the aforementioned 3% compliance margin. Should the GEM result using the EPA
generated fuel map be above the pass criteria, the manufacturer should be required to accept the EPA
fuel map for certification purposes. [EPA-HQ-OAR-2014-0827-1164-A1 p.10]
Fuel map compliance (SEA and Confirmatory Testing) - The agencies originally proposed to
conduct SEA of fuel map compliance through GEM to rectify the problem that points of low fuel
consumption (and hence poor signal to noise) or of infrequent applicability during driving (and hence
little importance) be audited as fully as the main driving points. The agencies recognized that point-bypoint compliance is even more stringent than current compliance requirements on the SET-RMC test,
which is audited based on the weighted result of the thirteen points. Consequently, the agencies
proposed to incorporate GEM into audits and not to overwrite individual points but to have a more
statistically-based audit procedure. We applaud use of GEM for SEA audit of engine fuel map results.
Further, for confirmatory testing we agree with the agencies’ revised view that audit engine map
differences (high only points) should be not used to modify cert fuel map. We suggest that, for both
confirmatory testing and SEA, the agencies use 3% compliance margin applied to GEM output using the
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certified fuel map as both a pass criteria for SEA and as the criteria for determining in confirmatory
testing whether the manufacturer fuel map should be replaced by the EPA measured map (but that if the
map is replaced, it be replaced in its entirety). [EPA-HQ-OAR-2014-0827-1164-A1 p.48-49]
Organization: International Council on Clean Transportation (ICCT)
Confirmatory testing. The U.S. EPA memo on Selective Enforcement Audit and Confirmatory Testing
provides a welcome addition to the regulatory development of protocols to monitory compliance with
the regulation. Previously, there were limited such details on questions about aerodynamic testing
protocols, allowable measurements, thresholds, and margins, so the memo provides helpful guidance
and also helps narrow the testing and compliance margins. This opens up a broader set of questions
regarding how the agencies will confirm the regulatory compliance data, such as the GEM inputs for
various technology-specific drop-down menus, tire low rolling resistance, etc. We would ask that the
agencies consider sharing similar details in the Final Rule and/or in guidance memos on how all
regulatory input data will be confirmed as valid for vehicles in real-world settings. Confirmatory testing
of aerodynamics and GEM inputs, and production vehicle chassis testing, is key to ensuring CO2 and
fuel use reductions over the certification tests correlate with reductions in the real world (Sharpe et al,
2014; ICCT, 2015). In order for the real-world testing program to be successful, it will be critical that
the emission results from the testing program are shared publicly and that the testing program starts as
soon as possible (i.e., in2016 ideally) to discern ongoing and future trends from the earliest possible
time. [EPA-HQ-OAR-2014-0827-1876-A1 p.2]

International Council on Clean Transportation (ICCT, 2015). International Council on Clean
Transportation comments on United States’ proposed Phase 2 Greenhouse Gas Emissions and Fuel
Efficiency Standards for Medium and Heavy-Duty Engines and Vehicles.
https://www.regulations.gov/#!documentDetail;D=EPA-HQ-OAR-2014-0827-1180
Sharpe, B., Delgado, O., Muncrief, R. (2014). Comparative assessment of heavy-duty vehicle regulatory
design options for U.S. greenhouse gas and efficiency regulation. http://www.theicct.org/us-phase2-hdvregulation-design-options
Organization: International Union, United Automobile, Aerospace and Agricultural Implement
Workers of America (UAW)
Therefore OEMs would have to report worse aero performance to ensure passing an audit, with as much
as 5% impact. [EPA-HQ-OAR-2014-0827-1248-A2 p.9]
No compliance margin is provided for engine fuel map audits, compared to the 3% margin allowed in
Phase 1 for engine efficiency. Consequently OEMs will likely declare lower engine efficiency than their
certification measurement to ensure meeting stringency. In sum, faulty assumptions driven by
technology penetration rates, the absence of audit compliance margins could add as much as 17%
greater reduction in fuel consumption than the proposed rule estimates. If not addressed, this could
prove to be an untenable threshold and market disruptions could very possibly follow. [EPA-HQ-OAR2014-0827-1248-A2 p.9]
Organization: National Association of Clean Air Agencies (NACAA)
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1. February 19, 2016 EPA memorandum, Additional Discussion of Selective Enforcement Audit and
Confirmatory Testing for Aerodynamic Parameters for Combination Tractors and for Trailers
On February 19, 2016, EPA issued a memorandum, Additional Discussion of Selective Enforcement
Audit and Confirmatory Testing for Aerodynamic Parameters for Combination Tractors and for
Trailers, discussing potential approaches to applying the longstanding principles behind selective
enforcement audits and confirmatory testing for aerodynamic measurements. In our September 29, 2015
comments on the Phase 2 proposal, NACAA urged EPA “to do everything feasible to implement in-use
compliance.” We believe firmly that the integrity of the Phase 2 program and achieving the associated
emissions reductions rely upon strong enforcement and compliance tools and that it is imperative for
EPA to finalize a program that is enforceable and auditable and includes confirmatory testing. We are,
therefore, pleased that the agency has issued this memorandum to provide further insight into
enforcement of and compliance with the Phase 2 program (and, potentially, the Phase 1 tractor
program). [EPA-HQ-OAR-2014-0827-1890-A1 p.2]
Organization: Navistar, Inc.
The NPRM proposes changes in Selective Enforcement Audit (SEA) provisions in both engine and
vehicle. The engine compliance margins were carried over in the engine regulation, but not included in
the vehicle regulation. For instance, for the fuel map SEA the pass criteria are set at the GEM input
value. The engine SEA includes a 3% margin due to variability of engines and test facilities. The SEA
of the engine fuel map used in the GEM for the vehicle regulation should also include that same 3%
margin. The number of runs does not effectively make up for the lack of a vehicle compliance margin
because test variability arising from variations like location conditions may not change run to run. Of
particular concern are the provisions that allow SEAs for each component included as a GEM input.
This vastly expands the number of subsystems potentially exposed to SEA. [EPA-HQ-OAR-2014-08271199-A1 p.10]
The function of an SEA should be to confirm that the vehicle, as certified, achieves in-use emissions
levels consistent with its certification. Necessarily, however, this must recognize the inherent variability
of vehicle to vehicle performance, particularly when one is looking at one subsystem within the vehicle.
Not only may there be variability vehicle to vehicle, but specific test methods with respect to particular
systems may be variable as well. [EPA-HQ-OAR-2014-0827-1199-A1 p.10]
It is improper to attempt to create subcategories of features or systems subject to an audit. These
functions are not subject to emissions limits in and of themselves. The vehicle or engine as a whole is
subject to the emission standard, and that is what should be subject to an SEA. It is arbitrary and
capricious to subject a manufacturer to liability for a system that might not meet the defined input when
the vehicle as a whole may meet the emissions. This appears to be an inherent flaw in the use of the
GEM model. [EPA-HQ-OAR-2014-0827-1199-A1 p.10]
Even if one were to accept that SEAs could apply to individual systems within the vehicle, we have
concerns as to the proposal. The primary concern stems around whether the SEA appropriately
replicates the conditions under which the certification tests were conducted. Variations between
appropriately conducted certification tests and SEA methodology can create significant risks. [EPA-HQOAR-2014-0827-1199-A1 p.11]
In the ongoing EPA-sponsored laboratory “Round Robin” test exercise it has been demonstrated that it
is unrealistic to expect repeatable CO2 emissions within 3% of the average from one test facility to
another. This is the case despite the application of the same cycle validation criteria noted in Table 4 of

Page 138 of 2127

A471

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 161 of 382

1037.550 for each of the participating engine test facilities. This variability is also minimized through
the use of the same engine and charge air coolers at each facility. The variability validates the premise
that individual engine dynamometers configured with equivalent coolant and charge air cooler
components can still yield statistically significant differences. The engine/dynamometer normalized test
schedule accommodates the inherent variability in rotating inertia, load response and speed control to
satisfy the cycle validation criteria. However, these inter-cell or intra-facility differences in
dynamometer configuration and control are sufficient to yield differing results as witnessed in the
Round Robin exercise. [EPA-HQ-OAR-2014-0827-1199-A1 p.11]
This is of considerable concern, since EPA has taken the position that if the agency test arrives at a
different number during a confirmatory test than the number resulting from the manufacturer’s test, the
EPA number is substituted in the certificate of conformity. That number then becomes the official test
value for that vehicle, even if all of the procedures were properly followed by the manufacturer during
the initial certification test. That introduces an unacceptable amount of uncertainty into the certification
process. Confirmatory tests should not be used to change a manufacturer’s tested number based solely
on testing variability. [EPA-HQ-OAR-2014-0827-1199-A1 p.12]
We therefore request that the Proposed Rule be modified to specifically allow a test margin for all
confirmatory tests, or, at the very least, a provision that states that EPA will substitute its confirmatory
number for a manufacturer’s only if it identifies an error in the manufacturer’s certification test
procedures and identifies a different test number as a result. [EPA-HQ-OAR-2014-0827-1199-A1 p.12]
Organization: SmartTruck
In addition to commenting on aerodynamic testing methodology, we direct the following comments to
the Additional Discussion of Selective Enforcement Audit and Confirmatory Testing for Aerodynamic
Parameters, Docket No. EPA-HQ-OAR-2014-0827-1625. [EPA-HQ-OAR-2014-0827-1923-A1 p.3]
SmartTruck supports the EPA in its effort to provide dependable validation for aerodynamic devices and
believes that a reliable testing protocol is necessary for the success of GHG Phase 2. The NPRM
outlines a basic guideline for SEA and confirmatory testing structure that closely aligns with the scale
and scope of tractor and trailer vehicle OEMs and provides a verification structure to ensure production
vehicles conform to their certifications. [EPA-HQ-OAR-2014-0827-1923-A1 p.3-4]
In the case of trailer aerodynamics, the agencies have proposed the Aerodynamic Device Testing
Alternative to allow device manufacturers to seek preliminary approval of aero-devices and supply
GEM inputs to trailer OEMs. Recognizing that trailer manufacturing OEMs may have little experience
with aerodynamic testing, it is likely that the majority of trailer aerodynamic testing will be performed
by aerodynamic device manufacturers and provided to trailer OEMs in the form of GEM model inputs
and will be subsequently used in the certification of their trailer families. We therefore seek an SEA and
confirmatory testing structure that will align with the scope and size of device manufacturers in order to
strengthen the GHG Phase 2 program and to utilize our experience with aerodynamic testing to expedite
the certification process for both trailer OEMs and EPA. [EPA-HQ-OAR-2014-0827-1923-A1 p.4]
Although the EPA has provided SEA guidelines for trailer OEMs, the business of manufacturing a
complete vehicle and manufacturing a vehicle component are fundamentally different and should be
reflected in testing protocol. In aerodynamic testing, tractor and trailer OEMs use a vehicle completely
manufactured or assembled by themselves whereas device manufacturers are testing a component
designed to be used on a variety of vehicles, such as dry vans, refrigerated units, and partial-aero
trailers, manufactured by a variety of different OEM manufacturers and a variety of different
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configurations. While it makes sense to require a vehicle manufacturer to use the current model year for
validation testing, it is unreasonable to require a device manufacturer to do so. For example, a device
manufacturer should be able to test its model-year components on a tractor from a prior year. Especially
considering that a trailer equipped with an aerodynamic device could be pulled by a tractor from any
previous year. Allowing component manufacturers to test with glider kits will further ease the burden. A
testing protocol specifically structured for device manufacturers would still give the EPA the right to
choose the aero component to be tested but would also allow the device manufacturer greater flexibility
in choosing the vehicle to be used for component testing. [EPA-HQ-OAR-2014-0827-1923-A1 p.4]
These fundamental differences are also present in relation to the size of device manufacturers compared
to tractor and trailer OEMs, which greatly increase the burden on device manufacturers to comply with
the proposed validation testing protocols. While vehicle OEMs have been around for several decades,
the majority of aero-device manufacturers have emerged within the last ten years and are represented on
just a portion of the market offered by trailer OEMs. Device manufacturers are less likely to have inhouse testing facilities such as wind tunnels or test tracks and are less likely to have multiple vehicles of
the current model year that can be utilized for testing. The majority of component manufacturers
complete testing at third party locations which must be secured several months in advance. These
factors further increase the difficulties and burden faced by device manufacturers in complying to a
testing structure that is based on large vehicle manufacturers. A unique structure designated for device
manufactures should account for this by allowing device manufacturers greater flexibility in choosing
testing facilities pre-approved by the EPA to ensure a greater confidence in SEA and confirmatory
testing results. [EPA-HQ-OAR-2014-0827-1923-A1 p.4]
Lastly, in supporting the effort of creating a national greenhouse gas emissions program, aero-device
manufacturers are in a position to work closely with the EPA to mitigate the cost and burden of
compliance testing for the EPA and to provide trailer manufacturers with a confident process of
compliance. By providing full disclosure of all confirmatory documentation to the component
manufacturer, the EPA eases the burden by allowing component manufacturers the ability to identify
possible concerns in testing results. The full disclosure of SEA and confirmatory testing criteria would
also give device manufacturers the ability to mitigate validation proceedings by ensuring a greater
confidence in initial certification validation. [EPA-HQ-OAR-2014-0827-1923-A1 p.5]
Organization: Truck & Engine Manufacturers Association (EMA)
A fourth core issue relates to the proposed requirement that engine manufacturers certify fuel maps as a
part of their overall certification to the Phase 2 engine standards for reduced CO2 emissions, and that
they be required to provide those “certified” fuel maps to vehicle manufacturers (for their input into the
updated GEM model) beginning with the 2020 model year (or even as early as 2019). Engine
manufacturers would be required to use a new steady-state engine dynamometer test procedure to
generate detailed fuel maps for each of their various engine families, which unique fuel maps could be
input into GEM during vehicle manufacturers’ certification of their various vehicle configurations. (See
Proposed § 1036.535). As a corollary enforcement mechanism, the agencies also are proposing unique
selective enforcement audit (“SEA”) provisions for the manufacturer-developed fuel maps. (See
Proposed § 1036.301(b)). Such SEA testing would test production engines to determine the fuelconsumption rates at each of the specified points under the engine fuel map, and then would use those
SEA-measured values as inputs in GEM to generate comparisons against the manufacturer’s declared
GEM results at certification. EPA would be allowed to audit and test through GEM simulations up to
ten (10) unique vehicle certifications using the SEA-derived fuel map. [EPA-HQ-OAR-2014-08271269-A1 p.5]
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There are a number of very serious issues relating to the agencies’ proposed fuel-mapping and related
SEA requirements. As an initial matter, the proposed engine fuel map would include 143 operating test
points (13 speed points with 11 torque values at each speed point) and 4 idle test points, a very large
number, which represents a dramatic increase over the Phase 1 engine testing requirements. Moreover,
that testing burden would have very significant consequences, since the test results from the 143-point
fuel mapping process would become the declared values that vehicle manufacturers would use for
certification purposes. [EPA-HQ-OAR-2014-0827-1269-A1 p.5]
That leads to another fundamental concern. The agencies’ proposed SEA testing procedure includes no
margin whatsoever for the modeled GEM emission results. Under the agencies’ proposal, if there is any
shortfall between the GEM results using the SEA-derived fuel map (in up to 10 vehicle configurations)
as compared against the GEM results reported using the engine manufacturer’s original fuel map
(which, in effect, creates 10 chances to “fail”), the engine manufacturer’s certification could be
suspended or revoked. (See Proposed § 1036.301(d)). Such a high-risk testing regime, with attendant
liability, including the possible revocation of a manufacturer’s engine certification, is unreasonable and
would impose inherently infeasible requirements on engine manufacturers. Lab-to-lab variability, testto-test variability, and engine-to-engine variability all need to be accounted for through the allowance of
sufficient data-driven testing margins. As it stands, the agencies’ proposed SEA process for the 143point engine fuel maps is not reasonable. [EPA-HQ-OAR-2014-0827-1269-A1 p.5]
Unless EPA and NHTSA address the testing burdens and inherently infeasible SEA requirements
associated with the proposed requirement for certified engine fuel maps, the Proposed Phase 2 vehicle
standards could prove to be unworkable. As stated above, EMA stands ready to work with the agencies
to implement the necessary revisions to the various engine-mapping issues. EMA’s recommendations in
that regard are set forth below. [EPA-HQ-OAR-2014-0827-1269-A1 p.5-6]
As noted above, a compliance margin is needed for the proposed “certified” fuel maps. However,
proposed section 1036.301 does not include any compliance margin whatsoever for an SEA of the fuel
map input into GEM, despite the inherent inaccuracies in the fuel map development procedure (see
Proposed § 1036.535). Without an audit compliance margin in the rule, manufacturers would have to
build a margin into their fuel maps (resulting in higher GEM inputs) to ensure passing an SEA, which
would make achieving the GEM output targets significantly more challenging. The Phase 1 rule
provides a 3% compliance margin for the engine certification program. For the same reasons that the
margin is used in engine certification, the 3% compliance margin (at a minimum) should be
implemented for the fuel-map based GEM results as well. Stated differently, a 3% compliance margin
should be applied to the GEM result obtained using a certified fuel map when assessing whether an
engine/vehicle passes a confirmatory or SEA test. [EPA-HQ-OAR-2014-0827-1269-A1 p.23]
Recent collaborative emissions-measurement research has demonstrated the continuing need for and
suitability of a 3% compliance testing margin for GHG emissions. More specifically, EPA and EMA are
currently involved in a collaborative “round-robin” engine testing program (managed by Southwest
Research Institute (“SwRI”)) to assess the extent of emissions-testing variability when the same test
article (a heavy-duty motor vehicle engine) is tested at eight different Part-1065-compliant emissionstesting laboratories, including EPA’s facilities in Ann Arbor, Michigan. The round-robin testing
program has assessed the lab-to-lab variability for a number of regulated emissions, including CO2. The
round-robin results for CO2, which are presented below, show that there is a 2.0% variability (as a
percentage of the relevant standard) for CO2 emissions assessed over the FTP test cycle. (Additional
production variability, which ranges from +/- 2%, also needs to be accounted for). In light of those
results, there is no basis for EPA to eliminate the 3% compliance margin that was included in the Phase
1 program. [EPA-HQ-OAR-2014-0827-1269-A1 p.23]
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[Graphics, 'Round-Robin Engine Testing Results for CO2 Emissions', can be found on p.24-25]
In addition, EMA is in the process of commissioning follow-up research at SwRI to derive data to better
quantify and account for the specific test-to-test and production variability relating to any subsequent
audits of fuel maps. A copy of the SwRI proposal for that follow-up research is attached as Appendix
“1.” EPA and NHTSA should commit to co-funding and incorporating the results of that research into
any final audit regulations and procedures. [EPA-HQ-OAR-2014-0827-1269-A1 p.26]
Finally, the fuel-map audit process should be more clearly defined and more predictable through the
incorporation of pre-defined standard vehicle configurations for use in audit testing. [EPA-HQ-OAR2014-0827-1269-A1 p.26]
Organization: Truck Trailer Manufacturers Association (TTMA)
The Truck Trailer Manufacturers Association (TTMA) is an international trade association representing
approximately 90% of the truck-pulled trailers manufactured in the United States. TTMA has a history
of working closely with regulators to help them understand the unique nature of the heavy-duty trailer
industry and to act as a conduit between the member companies and regulators. TTMA is offering this
comment in response to the Notice of Data Availability published in the Federal Register March 2,
2016. [EPA-HQ-OAR-2014-0827-1873-A1 p.1]
Specifically, we will be commenting on the Environmental Protection Agency’s Memorandum titled
Additional Discussion of Selective Enforcement Audit and Confirmatory Testing for Aerodynamic
Parameters for Combination Tractors and for Trailers (the Memo hereafter). [EPA-HQ-OAR-20140827-1873-A1 p.1]
As noted in the proposed rule’s Preamble, there are “a large number of small businesses in this
industry”. The agencies recognized that performance testing requirements “would be the more
challenging obstacles for this newly regulated industry.” As such the agencies designed the proposed
rules in such a way as to allow most trailer manufacturers to build without full testing of trailers, by
passing-through tested components and using a change in CDA value, along with a discounting formula
when multiple devices are used. We anticipate that if the rule advances as written, most trailer
manufacturers will make use of this pass through system, with the larger manufacturers performing
some of their own testing, often relying on CFD and Wind Tunnel data to contain costs in an industry
the agencies admit “is very competitive”. [EPA-HQ-OAR-2014-0827-1873-A1 p.2]
As such, the sort of repetitive coast-down tests (twenty to a hundred coast-down runs per device tested)
will be rarely employed by trailer manufacturers. [EPA-HQ-OAR-2014-0827-1873-A1 p.2]
If EPA singles out a certain manufacturer for Selective Enforcement Action (SEA) and requires the
manufacturer to pay for these expensive tests, we would view the SEA itself as punitive. [EPA-HQOAR-2014-0827-1873-A1 p.2]
For manufacturers who are only using pass-through data, they should be immune to SEA’s requiring
coast-down tests in favor of investigations focusing on the supplier of the component. For those
suppliers, the use of coast-down data related to the bin the eventual trailer it goes on are not properly
applicable. An entirely different approach to audit a component manufacturers is called for: one that
should focus on the integrity of the tests used to obtain a delta CDA or CRR (or even to verify the
performance of an Automatic Tire Inflation System). [EPA-HQ-OAR-2014-0827-1873-A1 p.2]
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In the proposed rule, §1037.301(d) requires that with respect to drag area, manufactures are directed to
“use the same method you used for certification” which better reflects the realities of the trailer world.
The Memo’s methodology of generally allowing extra tests to be performed if early tests show
unexpected results can and should be applied to all approved certification methods. [EPA-HQ-OAR2014-0827-1873-A1 p.2]
We thank you for this opportunity to comment on new data and remain available to answer any
questions you may have. [EPA-HQ-OAR-2014-0827-1873-A1 p.2]
The assumption that there is no need to provide any compliance testing margin, SEA testing margin,
engine fuel map margin, or coastdown testing margin is manifestly unreasonable. [EPA-HQ-OAR2014-0827-1269-A1 p.72
Organization: Volvo Group
[T]he lack of margins for aerodynamic and engine map audits would force us to understate our certified
efficiency inputs to ensure passing a subsequent audit. [EPA-HQ-OAR-2014-0827-1290-A1 p.10]
Excessive stringency results in uncertainty that the proposal can be implemented, excessive cost,
unreliable products, delays in new vehicle purchases, production disruption, lay-offs, and delays in
achieving benefits. Volvo supports comments by EMA relative to stringencies and we elaborate on our
concerns below. [EPA-HQ-OAR-2014-0827-1290-A1 p.18]
Engine Fuel Mapping and Audit
As noted in EMA’s comments, at least 3% margin needs to be provided for a Selective Enforcement
Audit (SEA) of the fuel map to account for production and measurement variability. Otherwise, even
with 60% accepted quality level (AQL), we will be forced to downgrade our mapped efficiency due to
production and test variability that is equal to, or greater than, the feasible engine improvement steps.
Alternatively, the Agencies need to reduce the assumed baseline engine efficiencies and the vehicle
standards that rely on engine map inputs. [EPA-HQ-OAR-2014-0827-1290-A1 p.37]
Furthermore, we cannot agree that the Agencies should be able to test the engine map over as many as
10 vehicle configurations, determined only at the time of an SEA, failure on any of which constitutes an
audit failure. A single, predetermined vehicle configuration that exercises the typical range of engine
operation is more than adequate. This vehicle configuration could be standardized for Class 8 tractor
and vocational vehicles or could be agreed upon as part of each engine certification. [EPA-HQ-OAR2014-0827-1290-A1 p.37]
Organization: Cummins, Inc.
Cummins opposes engine-only testing for powertrain SEA [EPA-HQ-OAR-2014-0827-1298-A1 p.39]
As part of powertrain testing, 40 CFR 1037.550(q) requires manufacturers to record engine speed and
torque over the powertrain cycles. The recorded engine speed and torque would then be used to test only
the engine as part of an SEA instead of testing a complete powertrain. Cummins has concerns with this
approach as a powertrain SEA surrogate. [EPA-HQ-OAR-2014-0827-1298-A1 p.39-40]
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An SEA is the method EPA uses to assess a manufacturer’s certified configuration against submitted
test results; however, if a powertrain SEA is completed using an engine-only test, the SEA would only
verify the compliance of production engines over powertrain cycles. Absent are GHG/FE impacts
associated with variation in powertrain characteristics such as transmission efficiency and, most
importantly, the interaction of the engine and transmission controllers. The highly complex controls of
the engine and transmission actively manage, together, how the vehicle required torque is met, which is
a critical part of the integration of an optimized powertrain. Not capturing these control interactions may
result in elevated emissions for an engine-only test and a failed SEA. Furthermore, it is not clear how
efficiency losses from the transmission would be accounted for when running an engine-only powertrain
SEA. [EPA-HQ-OAR-2014-0827-1298-A1 p.40]
For the above reasons, Cummins does not support the engine-only test as a means of a powertrain SEA.
[EPA-HQ-OAR-2014-0827-1298-A1 p.40]
Organization: Eaton Vehicle Group
Conformity testing issues
A simple conformity testing procedure has been suggested as follows: at the time of powertrain
certification, a time trace of the transmission gear and load should be recorded and then used in
subsequent conformity testing actions on an engine dynamometer. Thus, conformity testing can be done
in engine-only mode. However, this approach is close to the “simulated transmission” substitute for the
powertrain test and we believe it cannot be applied to the highly integrated engine and transmissions.
The two controllers exchange information in real time and make decisions based on each other’s inputs.
Thus, when the engine is exposed to a time-trace of a previous run, A) it has no transmission ECU to
communicate with, and B) the any results that differ from the initial run would be inconclusive. [EPAHQ-OAR-2014-0827-1194-A1 p.10-11]
Recommendation: The conformity tests for powertrains should be clarified with discussions with
engine, transmission and vehicle manufactures. [EPA-HQ-OAR-2014-0827-1194-A1 p.11]
Response:
EPA requested comment on our provisions related to confirming a manufacturer’s test data during
certification (i.e., confirmatory testing) and verifying a manufacturer’s vehicles are being produced to
perform as described in the application for certification (i.e., selective enforcement audits or SEAs).
The EPA confirmatory testing provisions for engines and vehicles are in 40 CFR 1036.235 and
1037.235. The SEA provisions are in 40 CFR 1036.301 and 1037.301-1037.30. The NHTSA
provisions are in 49 CFR 535.9(a).
Commenters generally supported the inclusion of confirmatory and SEA testing provisions. However, as
discussed below, several industry stakeholders requested changes to the proposed provisions.
ICCT requested that we include additional details in the FRM, which we have done.
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Compliance Margins
Some commenters suggested that the agencies should apply a compliance margin to confirmatory and
SEA test results to account for test variability. However, other commenters supported following EPA’s
past practice, which has been to base the standards on technology projections that assume manufacturers
will apply compliance margins to their test results for certification. In other words, we effectively
require manufacturers to design their products to have emissions below the standards by some small
margin so that test-to-test or lab-to-lab variability would not cause them to exceed any applicable
standards. Consistent with this policy, EPA has typically not set standards precisely at the lowest levels
achievable, but rather at slightly higher levels – expecting manufacturers to target the lower levels to
provide compliance margins for themselves. As is discussed in Sections II through VI of the FRM, the
agencies have applied this approach to the Phase 2 standards.
It is also important to consider the specific consequences that occur if emissions (or other measured
GEM inputs) measured during confirmatory or SEA testing are worse than the declared values. If this
occurs during confirmatory testing, the manufacturer simply continues on with the certification process
using the new EPA values. It is not considered a violation. For SEAs, the test engine would be
considered a failure, but no action would be required unless a large number of engines failed. In neither
case would small variations in measured results lead to financial penalties for the manufacturer.
As discussed in Section I.C.(1)(a) of the FRM Preamble, we assume manufacturers will incorporate
appropriate compliance margins for all measured GEM inputs. In other words, they will declare values
slightly higher than their measured values. As discussed in Section II.D.(5) of the Preamble,
compliance margins associated with fuel maps are likely to be approximately one percent. For
aerodynamic inputs, we believe the bin structure will eliminate the need for CdA compliance margins
for most vehicles. However, for vehicles with measured CdA values very near the upper bin boundary,
manufacturers will likely choose to certify some of them to the next higher bin values (as a number of
commenters noted). For tire rolling resistance, our feasibility rests on the Phase 1 standards, consistent
with our expectation that manufacturers will to continue to incorporate the compliance margins they
considered necessary for Phase 1. With respect to optional axle and/or transmission power loss maps,
we believe manufacturers will need very small compliance margins. These power loss procedures
require high precision so measurement uncertainty will likely be on the order of 0.1 percent of the
transmitted power. All of these margins are reflected in our projections of the emission levels that will
be technologically feasible.
Fuel Map Confirmatory Testing
We are making several changes to the proposed EPA confirmatory testing provisions in response to
comments. First, the regulations being adopted specify that EPA will conduct triplicate tests for engine
fuel maps to minimize the impact of test-to-test variability. The final regulations also state that we will
consider entire fuel maps rather than individual points. Engine manufacturers objected to EPA’s
proposal that individual points could be replaced based on a single test, arguing that it effectively made
the vehicle standards more stringent due to point-to-point and test-to-test variability. We believe that
the changes being adopted largely address the concerns raised in the comments. We are also applying
this approach for axle and transmission maps for similar reasons.
Manufacturers pointed to a round-robin test program showing significant variability between test sites.
However, those results were not corrected for fuel properties, as is required for both Phase 1 and Phase
2 testing. Thus, they do not represent variability that would be expected to occur with EPA compliance
testing. Nevertheless, the agencies do see value in working with manufacturers on the type of research
project suggested by EMA.
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It is worth noting that round-robin data did show that test-to-test variability within a given laboratory
(where fuel properties would be constant) is on the order of one-half percent with existing equipment. It
is likely that, as long as differences in fuel properties are corrected, lab-to-lab variability should be
similar. Thus, we believe that overall test variability for engine testing will be about one percent in the
Phase 2 time frame.
Daimler commented that EPA should evaluate the manufacturer's fuel maps using GEM for
confirmatory testing. However, it is not necessary to constrain EPA testing in this manner. EPA has
long treated its confirmatory results as official emission results that are fully valid.
SEAs for Fuel Maps
We have revised the SEA procedures for fuel maps in response to comments. The final provisions will
evaluate fuel maps using four pre-defined GEM vehicle configurations. Volvo recommended that EPA
use a single GEM configuration, but we believe this would not cover a broad enough range of the fuel
map.
Aerodynamic Testing
As described in Section 4, EPA has modified the SEA regulations for verifying aerodynamic
performance. These revised regulations differ somewhat from the standard SEA regulations to address
the unique challenges of measuring aerodynamic drag. In particular, EPA recognizes that for coastdown
testing, test-to-test variability is expected to be large relative to production variability. This differs
fundamentally from traditional compliance testing, in which test-to-test variability is expected to be
small relative to production variability. To address this difference, the modified regulations call for
more repeat testing of the same vehicle, but fewer test samples.
Comments from the trailer industry supported less burdensome confirmatory and SEA procedures, even
to the point of excusing manufacturers relying on supplier data from any test requirements or liability.
Although, the statutes do not allow us to completely excuse certifying manufacturers in this way, we
understand these concerns. Therefore, the agencies plan to work with industry to minimize compliance
burdens. In particular, we plan to limit SEAs to those cases in which we have a reason to believe the
products are not fully compliant with the regulations.
Test Procedures
Daimler objected to text in the proposed §1037.551 that states:
These engine-based measurements may be used for confirmatory testing as described in
§1037.235, or for selective enforcement audits as described in §1037.301, as long as the test
engine’s operation represents the engine operation observed in the powertrain test.
However, Daimler does not appear to understand how this provision would be used. First, they ignore
the end of the text which clearly makes it apply only where “the test engine’s operation represents the
engine operation observed in the powertrain test.” Under this provision, manufacturers certifying using
powertrain testing are required to measure speed and load values to allow for engine testing. Thus,
testing would only occur over the manufacturer’s specified cycle. Moreover, since the manufacturers
perform all SEA testing, this would be an option for the manufacturer rather than something imposed by
EPA. So perhaps Daimler objects to the narrow circumstance in which EPA performs confirmatory
engine testing of an engine that was certified using powertrain testing, follows the manufacturer’s
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specified engine test cycle, and ensures that the test accurately represents the engine’s performance
during the powertrain test. However, it is not clear why this would be problematic. It is reasonable to
assume that testing the engine in this way would result in equivalent emission results. Moreover, a strict
requirement to require powertrain testing by EPA in such cases could lead to other problems for
manufacturers. In particular, we note that in the case of an EPA confirmatory engine test indicating the
manufacturer’s powertrain fuel map is not accurate, the alternative would be to delay certification until
EPA can perform a confirmatory test of the powertrain.
Cummins and Eaton also raised concerns about this approach. In particular, Cummins stated that not
capturing control interactions could result in elevated emissions for an engine-only test. But again, a
condition of this provision is that the test engine’s operation must represent the engine operation
observed in the powertrain test. Cummins’ question about how efficiency losses from the transmission
would be accounted for when running an engine-only test ignores the specification that the cycle be
specified based on engine torque rather than transmission torque. To the extent Cummins concerns
remain, they would be free to certify their engines based on engine-only fuel maps rather than
powertrain testing.
SmartTruck commented that a device manufacturer should be able to test its model-year components on
a tractor from a prior year. This is allowed. SmartTruck also commented that the agencies should allow
device manufacturers greater flexibility in choosing testing facilities pre-approved by the EPA to ensure
a greater confidence in SEA and confirmatory testing results. However, the program is already
structured to allow manufacturers to choose any facilities for their SEAs. With respect to confirmatory
testing, we note that the agencies (not the manufacturers) perform that testing.
Supplier Data
Daimler commented that for inputs from a component supplier (such as an axle manufacturer) the
agencies “should require only that the vehicle manufacturer used that supplier’s input in good faith” and
suggested that this is the current policy for tire inputs. However, Daimler is not correct in claiming that
this is the Phase 1 policy for tires. They appear to be misinterpreting text that attaches some liability for
tire manufacturers to mean that there is no liability for vehicle manufacturers. In general, the certificate
holder is responsible for compliance for all aspects of the vehicle covered by their certificate, even if the
agencies find another manufacturer to also be responsible.

1.4.4 Delegated assembly (dividing responsibility among manufacturers) 147
Organization: American Automotive Policy Council
Vocational A/C Delegated Assembly Concerns
EPA is proposing to add vocational vehicles to the heavy-duty air conditioning leakage requirement
beginning with MY2021 using the same SAE J2727 design approach used in Phase 1. While AAPC
agrees that the design approach for calculating leakage is correct, we are concerned regarding
responsibilities for compliance and certification. [EPA-HQ-OAR-2014-0827-1238-A1 p.20]
Currently, for non-air conditioning related system compliance, a secondary manufacturer can use the
first manufacturer’s Certificate of Conformity (COC) if the system is not modified and the vehicle does
not exceed certain criteria such as GVWR and Frontal Area. However, for heavy-duty applications,
there will be numerous cases where the second manufacturer will modify or add to the air conditioning
system. In these cases it should be clear that it is the second manufacturer’s responsibility for
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compliance and certification of the completed air conditioning system for leakage. In such cases, the
secondary manufacturer should also be responsible to attest to the durability of the complete A/C
system. Once an A/C system has been modified, the integrity of the resulting system depends as
much on the workmanship of the modifier as it does on the workmanship of the original manufacturer.
Only the entity making the modifications can attest to durability of the final, as-modified system.
Original manufacturers should not be held responsible for any alterations to the A/C system outside of
their control. [EPA-HQ-OAR-2014-0827-1238-A1 p.20-21]
Organization: Truck & Engine Manufacturers Association (EMA)
[T]he proposed changes to the Phase 1 requirements for delegated assembly should not be finalized, as
those changes also would amount to retroactive amendments to the overall stringency and cost of the
Phase 1 program in violation of administrative due process and the CAA’s leadtime and stability
provisions. In sum, there is no reason to pull those proposed provisions forward, especially when to do
so would disrupt the implementation and feasibility of Phase 1. [EPA-HQ-OAR-2014-0827-1269-A1
p.22]
Organization: Daimler Trucks North America LLC
Changes to Phase 1: There should be no changes to Phase 1. 80 FR 40519. It is too late for us to revise
aero numbers or our delegated assembly procedures, given the agencies’ lead time requirements, which
require four years’ lead time for NHTSA and require a joint program for the EPA (see Massachusetts v.
EPA 549 U.S. 497, 532, 2007, where the Supreme Court stated that “there is no reason to think the two
agencies [EPA and NHTSA] cannot both administer their obligations and yet avoid inconsistency”). We
are busy working on Phase 2, to go back and adjust computer systems or delegated assembly at this
point in time is too much for our limited groups. [EPA-HQ-OAR-2014-0827-1164-A1 p.111]
Organization: Aperia Technologies
As a prospective certifying manufacturer of automatic tire inflation systems and for the reasons below,
Aperia Technologies (Burlingame, CA) supports the delegated assembly provision proposed for
inclusion in 40 CFR 1037.621 providing for an 'allowance for vehicle manufacturers to sell or ship
vehicles that are missing certain emission-related components if those components will be installed by a
secondary vehicle manufacturer': [NHTSA-2014-0132-0104 p.1]
- Impacts on real-world operational efficiency and greenhouse gas emissions of vehicle configurations
are path-independent; it doesn't matter who installs the device, just that it works. [NHTSA-2014-01320104 p.1]
- Such flexibility will enable faster adoption of good technology, no matter who builds it or when it gets
installed. OEMs will be incented to find good technology partners, just as the market for development
and commercialization of differentiated technologies by after-market manufacturers will be catalyzed
toward higher competition and faster innovation. [NHTSA-2014-0132-0104 p.1]
- Certain technologies, like Aperia's Halo Tire Inflator, enable fast installation on both new and existing
fleet vehicles. For such technologies, the delegated assembly provision applicable to new vehicles is
likely to induce accelerated adoption among existing fleet vehicles. [NHTSA-2014-0132-0104 p.1]
We advocate the following specifically: [NHTSA-2014-0132-0104 p.1]
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- We recommend that automatic tire inflation systems be added to aerodynamic devices and air
conditioning systems as key aftermarket technologies. Currently, draft Phase 2 regulation does not
propose to limit the use of delegated assembly to aerodynamic devices and air conditioning systems, but
nonetheless focuses only on those two. [NHTSA-2014-0132-0104 p.1]
Organization: Association for the Work Truck Industry (NTEA)
Delegated Assembly
Vehicles produced by NTEA member companies for commercial or vocational use include, but are not
limited to, dump trucks, utility company vehicles, aerial bucket trucks, tow trucks, beverage delivery
trucks, digger derricks, snow removal vehicles, agricultural platform and stake body trucks, fire trucks,
ambulances and a host of other specialized configurations.
The typical NTEA distributor member (a FSM by NHTSA definition) is capable of producing an almost
endless variety of vehicle configurations. They can mount any one of numerous body types and work
equipment on a chassis of any size from any of the manufacturers. For instance, the same company may
mount a utility body on a Dodge chassis one day, an aerial bucket on a Ford chassis the next day, a
dump body on a Freightliner, a stake body on a GM or a telescoping crane on a Peterbilt, etc… Items
such as toolboxes, winches, lift gates and ladders might also be added before the vehicle is completed.
The NTEA’s Membership Roster and Product Directory lists over 129 separate body types. Each of
these body types could be mounted to multiple truck chassis from multiple chassis manufacturers. In
addition, multiple combinations of equipment (ladder racks, winches, snow plows, salt spreaders, light
bars, towing hardware, lift gates and hundreds of other mountable components) can be added to any of
the aforementioned chassis/body combinations.
In EPA’s existing regulations (40 CFR 1068.261), engine manufacturers may sell or ship engines that
are missing certain emission-related components if those components will be installed by the vehicle
manufacturer. According to this proposal EPA would provide a similar allowance for vehicle
manufacturers to sell or ship vehicles that are missing certain emission-related components if those
components will be installed by a secondary vehicle manufacturer. [EPA-HQ-OAR-2014-0827-1187A1 p.5]
The NTEA supports the EPA concept of delegated assembly. This concept could allow for greater
adoption of advanced fuel savings and emission reducing technologies. Due to the nature of the
manufacturing process for vocational trucks, there is little or no recognition currently for work done on
a vehicle after it leaves the chassis manufacturer and before it is sold to the customer. Intermediate and
final stage manufacturers can, and do, perform manufacturing operations that positively affect fuel
efficiency and emissions. [EPA-HQ-OAR-2014-0827-1187-A1 p.5]
We would like to suggest that the requirement for written instructions for completion/alteration of the
vehicle and/or its emissions-related components be made more flexible such that those instructions
come from the most appropriate entity. For instance, if a chassis manufacturer has contracted with a
hybrid drive manufacturer for installation of a hybrid drive system on the chassis manufacturer’s
otherwise completed chassis, the instructions for installation may best be provided by the hybrid drive
manufacturer rather than the chassis manufacturer. [EPA-HQ-OAR-2014-0827-1187-A1 p.5]
The NTEA supports the concept of delegated assembly in which manufacturers involved in the
production of trucks after the emissions certification process by the engine and chassis manufacturers
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can contribute and be recognized for the emissions reduction their work and products creates. These
intermediate and final stage manufacturers or alterers would be bound contractually, rather than by
regulation to install specified products that result in specified regulatory benefits that can be used by the
certifying manufacturer. [EPA-HQ-OAR-2014-0827-1187-A1 p.6]
Organization: California Air Resources Board (CARB)
The CARB staff supports the approach delineated in 40 CFR 1037.620-622 which defines the
responsibility for each entity involved in an engine/vehicle with multiple manufacturers. This clearly
defined approach will make it evident which party is responsible for every facet of the engine/vehicle.
[EPA-HQ-OAR-2014-0827-1265-A1 p.190]
CARB staff further believes that 40 CFR1037.622 (page 40654 of the NPRM, paragraph (5)) should use
“site” instead of “cite” (“[T]he secondary manufacturer must identify the regulatory cite site identifying
the applicable exemption instead of a valid family name when ordering engines from the original
vehicle manufacturer.”).[EPA-HQ-OAR-2014-0827-1265-A1 p.190]
Organization: CALSTART
Delegated Assembly Modification. This is salient to flexibility for the following reasons. For example,
while the draft fuel economy rule does call out work site idle as part of potential “off cycle” credits,
because this equipment is often added in the final stage of assembly, or even the aftermarket, it is not
normally added with the involvement of or at the designation of the chassis OEM. Therefore, we are
concerned that without a mechanism that matches this market structure dynamic the rule will not
adequately recognize such systems that can reduce or eliminate a significant component of idling, and
there will be less regulatory compliance value in supporting the development and addition of these
systems. The result will be leaving significant fuel savings and emission reductions off the table. As one
industry supplier noted in private comments to us, “By nature, there is usually a lot of reluctance from
[an] OEM to adopt and incorporate advanced technologies, especially when it comes from second or
third tier suppliers. Credits, with potential multipliers, would give OEMs incentives to adopt these
technologies.” [EPA-HQ-OAR-2014-0827-1190-A1 p.6-7]
One approach we think useful to explore could be an expansion or modification of the delegated
assembly provision to allow final stage or aftermarket suppliers to generate credits beyond those
“delegated” by an OEM, and to be able to offer those credits back to an OEM. Ideally, the long term
goal is to drive greater integration of such functions, but realistically, the innovation and installation of
such systems currently takes place outside the OEM and often without the direct control or knowledge
of the OEM, and the rules as drafted do not recognize this. An approach such as this could be a highly
valuable design that would capture these savings and make them available to the OEM for compliance
flexibility. However, as noted, such as expansion is not useful if stringency levels remain at proposed
levels, as the OEM would have no need to use them. [EPA-HQ-OAR-2014-0827-1190-A1 p.7]
The introduction of the “delegated assembly” provision for vehicle manufacturers increases the
flexibility for both primary and secondary manufacturers but needs further refinement, as noted earlier
in our comments. While the delegated assembly provisions better reflect the work truck market, they
still require that the certifying manufacturers be aware of the final state of the vehicle. This does not
reflect current business practices, where chassis are up fitted before final delivery to the customer but
well after point of sale from a chassis manufacturer’s perspective. [EPA-HQ-OAR-2014-0827-1190-A1
p.8-9]
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In the proposal, this provision was identified as a strategy for secondary manufacturers responsible for
modest alterations to the vehicle (e.g., attaching aerodynamic devices); however, it is applicable to
secondary manufacturers more broadly, including manufacturers whose systems alter the powertrain on
the vehicle, and we request that the agencies explicitly identify this as a pathway for advanced
technologies. These mechanisms could also be used for technologies that reduce fuel use in idling.
[EPA-HQ-OAR-2014-0827-1190-A1 p.9]
We also request that the agencies expand the use of the “delegated assembly” provision to Class 2b/3
complete vehicles. These changes will help increase flexibility for manufacturers and provide additional
certainty around how fuel reduction solutions from secondary manufacturers can be captured by the
regulatory process. [EPA-HQ-OAR-2014-0827-1190-A1 p.9]
Organization: Daimler Trucks North America LLC
10. Delegated Assembly and Body Builder Instructions
·
Delegated assembly, general comment: We believe that the EPA should not expand its current
delegated assembly procedures either in Phase 1 or in Phase 2. The current procedures require that a
manufacturer ensure a vehicle is in its certified configuration by the time it reaches the ultimate
purchaser. But the current regulations allow manufacturers significant leeway in doing so. For example,
the current § 1037.620 allows manufacturers to ship vehicles to secondary manufacturers as long as the
vehicles “will be in their certified tractor [or vocational] configuration before they reach ultimate
purchasers.” This allows manufacturers to, for example, send vehicles with natural gas engines to
natural gas tank installers without any unnecessary paperwork burden. The EPA does provide that
“delegated assembly provisions may apply” (emphasis added), but the agency does not provide that they
do. Moreover, the existing delegated assembly provisions in Part 1068 do not apply in such
circumstances. We recommend that the EPA continue this approach as 1) there is no evidence that
manufacturers are somehow sending to ultimate purchasers uncertified vehicles and 2) the paperwork
burden presented by delegated assembly is impossibly large. Regarding the paperwork burden, unlike
with delegated assembly of engines for which there are a small number of vehicle manufacturers all of
which are known to the engine manufacturers, there are a large number of secondary vehicle
manufacturers and primary vehicle manufacturers might not even know them or what they do—thus
making it extremely difficult to require the primary manufacturers contract with them. For example,
there are secondary manufacturers that add aerodynamic components, modify sleepers, add auxiliary
AC components, etc. But a primary manufacturer often has no awareness that this will happen. These
secondary manufacturers are required to comply with the Part 1037 regulations and ensure that the
resulting vehicle complies with the regulations prior to releasing the vehicle to the ultimate purchaser;
that should be enough. Requiring the primary manufacturer to police all the people who might modify
the vehicles is unnecessary. So as a general comment, we recommend that the EPA stick with the
minimal delegated assembly rules. [EPA-HQ-OAR-2014-0827-1164-A1 p.103]
The agencies specifically ask for comments on how the procedures should be applied more broadly or
more narrowly for specific technologies. 80 FR 40328. The above statements apply to all types of
technologies: as happens with incomplete vehicles under NTHSA regulations, the EPA should
understand that vehicle manufacturing is a multi-stage process (regardless of the technologies on the
vehicles) and that each stage of manufacturer has the incentive to properly complete manufacturing—
without burdensome contracts and audits. Rather, the EPA should continue the longstanding industry
practice of allowing primary manufacturers to pass incomplete vehicles with incomplete vehicle
documents to secondary manufacturers who complete the installation according to 1) their normal
practices (with which the primary manufacturer is often not familiar) and 2) the IVDs. No more is
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necessary, nor is more necessary for certain types of technologies. [EPA-HQ-OAR-2014-0827-1164-A1
p.103]
·
Complete vehicles: We wish to clarify the agencies’ general approach, as discussed in meetings
on August 25 and 26. The agencies stated that their intent with the proposed delegated assembly
regulations is unclear. The agencies stated that they intend for tractors and chassis cabs to be considered
complete vehicles under these regulations, so that the vehicles can be labeled as compliant and so that
manufacturers need not follow any delegated assembly procedures with such vehicles. For example, the
agencies stated that they do not intend to require primary vehicle manufacturers to provide components’
installation instructions to body builders unless the components are emission related components
described in a certificate of conformity. We agree with this approach. [EPA-HQ-OAR-2014-0827-1164A1 p.103-104]
·
Secondary manufacturers and delegated assembly: it seems that the EPA has the right
approach with 1037.620 and .801, where the EPA says that manufacturers only become secondary
manufacturers if they put a vehicle into its final certified configuration or modify it from a certified
configuration. Those are the only instances when the EPA should regulate the secondary manufacturer
or the interaction between the primary and secondary manufacturers. Moreover, only when the primary
manufacturer arranges for the secondary manufacturer to complete the process of getting a vehicle into
its certified configuration should there be any reason to involve the primary manufacturer in delegated
assembly requirements. Rather, if a primary manufacturer introduces into commerce a chassis-cab that
meets the GHG regulations, that should be the end of the primary manufacturer's responsibilities; it
should be between the EPA and the secondary manufacturer to ensure that the secondary manufacturer
does not remove or render inoperative elements of emission control. On more minor notes: First, the
EPA has a typo in 1037.621, in that the regulation references 'paragraph (f) of this section' yet the
section only has paragraphs (a) and (b). Second, the EPA's addition of the provision in
1068.261(c)(7)(ii), that manufacturers add 'Del Assy' to the cert labels of incomplete vehicles, is
unnecessary in many cases. Moreover it is burdensome. Labeling of vehicles is a lot more complex than
labeling of engines, involving more calculations and varieties of information. In turn, it is more difficult
to add text, especially if it is unnecessary. For many vehicles, like those sold without natural gas fuel
systems (which the secondary manufacturers install), the vehicles cannot be driven until the secondary
manufacturer completes its processes. So there is no concern about the vehicle being driven on road in a
noncompliant state (except perhaps for driving as a part of manufacturing or testing). The EPA should
not require additional burdensome labeling for such vehicles. 1037.650 / .621 / .801 [EPA-HQ-OAR2014-0827-1164-A1 p.104]
·
Changes to secondary manufacturing and delegated assembly should be delayed until
Phase 2, not implemented in the middle of Phase 1: the EPA proposes to make changes to multi-stage
manufacturing processes by adding the requirements of 1068.261, through 1037.621. This is a major
change to the process necessary to manufacture vehicles and should not be implemented in a short time
frame; manufacturers need a long time to work with their various secondary manufacturers and
implement the procedures that the EPA demands (such as annual affidavits of part numbers, contractual
obligations, and record keeping). While these are not huge burdens, they are new and they may involve
many secondary manufacturers, including small businesses, such that implementation will take
significant time and effort. Better yet, the EPA should simply regulate at the vehicles' sale to an ultimate
manufacturer, not partway through the manufacturing process. Also the provisions of 1037.622(b)(5),
the new (5), are unclear. Why would there be 'no valid family name' for a vehicle? When does this
provision apply? 1037.621 [EPA-HQ-OAR-2014-0827-1164-A1 p.104]

Page 152 of 2127

A485

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 175 of 382

Cert labels for delegated assembly vehicles: We agree that the EPA takes the right approach by
omitting HDVs from provision § 1068.261(c)(7)(ii), which requires that manufacturers add 'Del Assy' to
the cert labels of incomplete vehicles. This is burdensome and, in the case of HDVs, is unnecessary.
Labeling of vehicles is a lot more complex than labeling of engines, involving more calculations and
varieties of information. This complexity more difficult to add text, especially if it is unnecessary. For
many vehicles, like those sold without natural gas fuel systems (which the secondary manufacturers
install), the vehicles cannot be driven until the secondary manufacturer completes its processes. So there
is no concern about the vehicle being driven on road in a noncompliant state (except perhaps for driving
as a part of manufacturing or testing, which the agency explicitly allows). The EPA should not require
additional burdensome labeling for such vehicles when there will be no benefit. [EPA-HQ-OAR-20140827-1164-A1 p.105]
Delegated Assembly – Concerns with the text as written: As the text that follows will show, we need
some clarification that we have correctly understood the EPA’s intent. Assembly instructions for
secondary vehicle manufacturers: it seems that the EPA wants truck manufacturers to include assembly
instructions with each truck sold without the body (like the box van), which is nearly all trucks. In
1037.130, the EPA proposes to require that the truck manufacturers tell those body installers how to
install bodies in a manner compliant with the GHG standards. But it is not clear how things like a box
van are subject to the GHG regulations or how a truck manufacturer would have any expertise in
installing box vans or the variety of bodies that might get put onto a truck. We request that the EPA
clarify what the agency expects truck manufacturers to tell these body installers, and we suggest that the
EPA limit any such instructions to areas of truck manufacturers' expertise. In other words,
manufacturers should not have to tell body installers how to mount equipment or van boxes--especially
when such matters do not relate to the GHG regulations. Given all of this confusion, we wish for the
EPA to clarify what the agency proposes. On a more minor note: the EPA has a typo in 1037.621, in
that the regulation references 'paragraph (f) of this section' yet the section only has paragraphs (a) and
(b). [EPA-HQ-OAR-2014-0827-1164-A1 p.105]
1037.622 is improperly named: it refers to shipping incomplete vehicles, when it should refer to
partially complete vehicles, as the text is primarily focused on partially complete vehicles. The
misnomer makes it unclear what we believe the EPA means: that the agency intends 1) to allow a
primary vehicle manufacturer to certify an incomplete vehicle, such that the secondary manufacturer
would have no need to certify the vehicle, but 2) to regulate the sale of partially complete vehicles
(those not yet in their certified configuration at the time of sale to a secondary manufacturer). As
written, the proposed text refers to secondary manufacturers getting certification in the case of partially
complete vehicles in a section whose title refers to another type of vehicle. The EPA should clarify.
[EPA-HQ-OAR-2014-0827-1164-A1 p.105]
Organization: Edison Electric Institute
D. Delegated assembly procedures may not provide sufficient incentive for PEVs, including e-PTO
systems, as well as PHEVs and BEVs
In section V.E.2.c of the Preamble of the proposed Phase 2 Program, EPA and NHTSA also seek
comment “on how the procedures should be applied more broadly or more narrowly for specific
technologies.”43 In response, EEI offers the following comments. [EPA-HQ-OAR-2014-0827-1327-A2
p.17]
Delegated assembly procedures may not provide sufficient incentive for PEVs, including e-PTO
systems, as well as PHEVs and BEVs. The proposed rule indicates that the delegated assembly
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provisions “are focused on add-on features to reduce aerodynamic drag, and on air conditioning
systems.” As proposed, the rule falls short in limiting the scope of the delegated assembly provisions to
these technologies alone. [EPA-HQ-OAR-2014-0827-1327-A2 p.17]
End use customers, including EEI members, who wish to procure PEV technologies often turn to
“upfitters” or secondary vehicle manufacturers when the product is not offered from the typical chassis
manufacturers. In many cases, the chassis manufacturers or “upstream” manufacturers may not be aware
of the technology being applied to their vehicles by secondary vehicle manufacturers before entering
into service. Under the current structure of the proposed rule, the compliance depends entirely on the
chassis manufacturers to certify the greenhouse gas performance of their vehicles. Such a focused
application potentially risks ignoring major greenhouse gas reduction initiatives occurring in the
regulated sector. [EPA-HQ-OAR-2014-0827-1327-A2 p.17-18]
“Upfitters,” or secondary vehicle manufacturers, should also be incentivized to deploy greenhouse gas
reduction technologies as part of any final rule. One solution may be to allow secondary vehicle
manufacturers to “opt-in” to the regulation. Such an option would require the secondary vehicle
manufacturers to create an agreement with the otherwise regulated entity (i.e. the chassis manufacturer)
to ensure the appropriate credit is apportioned between the two entities in a manner reflective of the
total overall reductions. Another solution may be to create a “users’ council” that could propose to the
agencies the full suite of downstream technologies being applied to upstream chassis. This users’
council could also serve to facilitate the establishment of agreements between chassis manufacturers and
downstream manufacturers. [EPA-HQ-OAR-2014-0827-1327-A2 p.18]

43 See 80 Fed. Reg. at 40,328.
Organization: Electric Drive Transportation Association (EDTA)
Delegated Assembly
The proposed rule’s delegated assembly procedures should provide increased clarity and certainty
regarding electric and plugin hybrid systems, including electric PTO systems, as all of these systems are
currently developed and deployed by third-party providers to Original Equipment Manufacturers
(OEMs). The emphasis of the rule should be expanded beyond aero-dynamic and air conditioning to
include the spectrum of electric drive systems. [EPA-HQ-OAR-2014-0827-1217-A1 p.3]
Delegated assembly procedures should also recognize the role of up-fitters and after-market
manufacturers in compliance strategies. Several options for so doing are being offered by the industry,
including allowing tradeable credits between manufacturers in the chain and allowing secondary
manufacturers to “opt- in” to the regulation. We support providing the pathways to incentivize the
increased recognition of this segment of the manufacturing chain and would like to work with the
agencies’ to identify effective and feasible mechanisms to do so. [EPA-HQ-OAR-2014-0827-1217-A1
p.3]
Organization: Green Truck Association (GTA)
Delegated Assembly
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Many of the member companies in the GTA produce products that are specifically designed to reduce
fuel usage by vocational trucks. This reduction in fuel use and GHG emissions may be accomplished by
advanced technologies (such as hybrid drive systems), alternative fuel conversions, reduced
aerodynamic drag or use of lightweight materials. [EPA-HQ-OAR-2014-0827-1188-A1 p.2]
In the past, many of the above mentioned products or technologies were not necessarily recognized by
the regulations as they were installed after the engine and chassis had been certified. Applying the
delegated assembly concept, perhaps with minor adjustments, could bring regulatory recognition of a
sort to these significant fuel saving and emission reducing actions. This recognition could increase the
adoption of these technologies and equipment, furthering the goals of these proposed rules. [EPA-HQOAR-2014-0827-1188-A1 p.2]
In EPA’s existing regulations (40 CFR 1068.261), engine manufacturers may sell or ship engines that
are missing certain emission-related components if those components will be installed by the vehicle
manufacturer. According to this proposal EPA would provide a similar allowance for vehicle
manufacturers to sell or ship vehicles that are missing certain emission-related components if those
components will be installed by a secondary vehicle manufacturer. [EPA-HQ-OAR-2014-0827-1188A1 p.2]
The GTA supports the EPA concept of delegated assembly.
While we enthusiastically support the concept of delegated assembly, we also appreciate the Agencies’
willingness to consider minor modifications to the process. [EPA-HQ-OAR-2014-0827-1188-A1 p.2]
The proposal notes, “We also request comment on any further modifications that should be made to the
delegated assembly provisions to reflect the nature of manufacturing relationships or technologies that
are specific to greenhouse gas standards for heavy-duty highway vehicles.” [EPA-HQ-OAR-2014-08271188-A1 p.2]
We would like to suggest that the requirement for written instructions for completion/alteration of the
vehicle and/or its emissions-related components be made more flexible such that those instructions
come from the most appropriate entity. It certainly would be appropriate for the chassis manufacturer to
contractually require proper installation. However, for instance, if a chassis manufacturer has contracted
with a hybrid drive manufacturer for installation of a hybrid drive system on the chassis manufacturer’s
otherwise completed chassis, the instructions for installation may best be provided by the hybrid drive
manufacturer rather than the chassis manufacturer. [EPA-HQ-OAR-2014-0827-1188-A1 p.2]
As such, the arrangement should allow the OEM to require proper installation of the equipment by the
secondary manufacturer. The actual installation instructions should be written by the entity most
qualified to do so. That may be the final stage manufacturer whose responsibility it is to mount pieces of
equipment or the manufacturer of the equipment (for instance a fuel conversion kit manufacturer).
[EPA-HQ-OAR-2014-0827-1188-A1 p.2]
Delegated Assembly Questions
The proposed rules state that in order to utilize the proposed delegated assembly provisions, the
certifying manufacturer would have “… a contractual obligation with the secondary manufacturer to
complete the assembly properly and provide instructions about how to do so. Keep records to
demonstrate compliance. Apply a temporary label to the incomplete vehicles. Take other reasonable
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steps to ensure the assembly is completed properly. Describe in its application for certification how it
will use this allowance.” [EPA-HQ-OAR-2014-0827-1188-A1 p.2]
The GTA would be interested in clarifying the scope of the delegated assembly provisions being
proposed. Assuming that the procedural steps above have been taken, could the Agency provide
clarification with regard to the following situations and whether or not the delegated assembly
provisions could be applicable: [EPA-HQ-OAR-2014-0827-1188-A1 p.3]
Scenario 1. Aerodynamic Devices
The coefficient of drag is one factor that determines the necessary horsepower, and subsequently fuel, to
propel a vehicle forward. [EPA-HQ-OAR-2014-0827-1188-A1 p.3]
A chassis manufacturer contracts with a final stage manufacturer who will be installing bodies and
adding ladder racks to a significant number of identically prepared chassis to also install an
aerodynamic shroud over the ladder rack. The vehicle would fall in the vocational category to be
operated in the “regional” mode. The chassis manufacturer can quantify the aerodynamic improvement
of the shroud. With the proper contractual arrangement, could the chassis manufacturer include the
resultant reduction in emissions to their certification? [EPA-HQ-OAR-2014-0827-1188-A1 p.3]
Similarly, on a regional mode vocational truck could the installation of aerodynamic mud flaps with a
specified aerodynamic profile improvement over conventional mud flaps be the subject of such a
contractual arrangement between chassis manufacturer and later stage manufacturer? [EPA-HQ-OAR2014-0827-1188-A1 p.3]
Could the chassis manufacturer and the later stage manufacturer negotiate between themselves the value
attached to the later stage manufacturer’s efforts? [EPA-HQ-OAR-2014-0827-1188-A1 p.3]
Scenario 2. Hybrid
A chassis manufacturer delivers a completed chassis (with drivetrain) to an intermediate stage
manufacturer who installs a plug-in hybrid system on the chassis and then ships the chassis to a final
stage manufacturer. The chassis will be operated in the urban mode and will likely be doing a lot of
start/stop and operating a power take off unit to drive equipment at a jobsite. [EPA-HQ-OAR-20140827-1188-A1 p.3]
First, can the chassis manufacturer enter into a contract with the installer of the hybrid drive system for
“delegated assembly” purposes? [EPA-HQ-OAR-2014-0827-1188-A1 p.3]
What information would the chassis manufacturer need in order to take advantage of the emissions
improvements provided by the hybrid system over the standard (non-hybrid) chassis configuration for
the certification process? [EPA-HQ-OAR-2014-0827-1188-A1 p.3]
Scenario 3. Alternative Fuel Conversion
Similar to Scenario 2, a chassis manufacturer sends a completed diesel powered chassis to an
intermediate stage manufacturer who installs an alternative fuel conversion (liquid propane autogas,
CNG). First, can the chassis manufacturer enter into a contract with the converter for “delegated
assembly” purposes? [EPA-HQ-OAR-2014-0827-1188-A1 p.3]

Page 156 of 2127

A489

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 179 of 382

What information would the chassis manufacturer need in order to take advantage of any emissions
improvements provided by the conversion of the chassis from diesel to the alternative fuel? [EPA-HQOAR-2014-0827-1188-A1 p.3]
Scenario 4. Lightweighting
A completed chassis is delivered to a final stage manufacturer for installation of the body in order to
complete the vehicle. A lightweight body (fiberglass/composite material) is specified instead of a
standard body resulting in a specified reduction in vehicle weight. [EPA-HQ-OAR-2014-0827-1188-A1
p.4]
First, can the chassis manufacturer enter into a contract with the final stage manufacturer for “delegated
assembly” purposes? [EPA-HQ-OAR-2014-0827-1188-A1 p.4]
What information would the chassis manufacturer need in order to take advantage of any emissions
improvements provided by the lightweighting of the completed vehicle? [EPA-HQ-OAR-2014-08271188-A1 p.4]
Could the contract be between the chassis manufacturer and the body manufacturer (whose multiple
distributors could install the body in locations nationwide)? [EPA-HQ-OAR-2014-0827-1188-A1 p.4]
Other
If a delegated assembly provision were to be promulgated through this rulemaking, could it be used
during the Phase 1 time period? [EPA-HQ-OAR-2014-0827-1188-A1 p.4]
Conclusion
The GTA supports the overall structure of the proposal as it relates to delegated assembly. This concept
would allow the efforts of body and equipment, intermediate and final stage manufacturers to be
recognized with regard to the fuel and emission reducing technologies they add to otherwise certified
truck chassis. [EPA-HQ-OAR-2014-0827-1188-A1 p.4]
Organization: National Automobile Dealers Association (NADA)
Under Phase 2, vocational vehicles will continue to include what the other two motorized vehicle
groupings do not. The range of Class 2b through Class 8 trucks, tractors, and buses is very wide, as is
the scope of work functions and duty-cycles they engage in. Vocational vehicles often involve multistage manufacturing where one manufacturer builds the chassis or cab chassis and (at least) one other
adds a body or other equipment to it. Often, vocational truck and tractor customers do not spec and
purchase complete vehicles directly from a single manufacturer, but rather from a tractor and truck
chassis dealership and a body and equipment manufacturer. The contractual arrangements involved are
many. Vocational vehicle purchasers typically specify engines and other major components from a
variety of suppliers with no single manufacturer having complete dominion over the finished product.
Moreover, dealerships often alter or up-fit vocational vehicles prior to delivery. [EPA-HQ-OAR-20140827-1309-A1 p.9]
Vocational vehicle production can be both commercial (read “for stock”), or “custom” in nature.
Regarding the latter, it is not at all unusual for “production” runs to involve just one vehicle. So, unlike
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for most on-highway combination tractors, there are literally thousands of unique and distinct potential
vehicle combinations being produced by thousands of different manufacturers and alterers, which are
sold by thousands of dealerships. [EPA-HQ-OAR-2014-0827-1309-A1 p.9]
NADA/ATD does not object to making OEMs primarily responsible for any and all components,
including tires, which they install in their vehicles. Dealerships selling and purchasers buying
commercial vehicles should not be burdened by having to look to several different potential OEMs
when an issue arises. Instead, if and when an issue arises, the truck or tractor manufacturer should be
required to work things out with the suppliers whose parts or components they install. On the other
hand, OEMs should not be primarily responsible for the performance of parts and components installed
by a downstream manufacturer or installer where they have no control over the manufacture or
installation of such those parts or components. [EPA-HQ-OAR-2014-0827-1309-A1 p.11-12]
Organization: Navistar, Inc.
In general, Navistar agrees with EMA’s position on delegated assembly and secondary manufacturers
but would like to emphasize certain points. The delegated assembly and secondary manufacturer are
another area where it is useful to keep in mind the vast difference between the heavy duty commercial
and light duty industries. Heavy duty vehicles, particularly vocationals, are routinely customized to an
extent not seen in the light duty world. Very often this customization takes place after control of the
vehicle has passed to a dealer or customer. [EPA-HQ-OAR-2014-0827-1199-A1 p.12]
The number of delegated assembly agreements required by the NPRM would be nearly unmanageable
and far beyond any benefit. In the past, delegated assembly agreements typically were between an
engine manufacturer and a vehicle OEM. Now, in addition to those, a vehicle manufacturer may be
required to maintain agreements with air conditioner installers, idle reduction technology installers,
hybrid PTO installers and aerodynamic device installers. [EPA-HQ-OAR-2014-0827-1199-A1 p.12]
The RIA states that this requirement is justified because this has worked well with engine
manufacturers. We would note, however, that the number of engine manufacturers and installing vehicle
manufacturers is relatively small, and that most of these entities themselves tend to be larger, more
accustomed to regulatory requirements and have adequate personnel to manage complicated regulatory
requirements. By contrast, installers are far more numerous, often regional and generally smaller
companies.18 These companies may not have the resources or infrastructure to enter into and manage
numerous delegated assembly agreements. As a result, they may not be willing to enter into the
agreements or may not have the resources to maintain compliance if they do enter into the agreements.
This may lead to a reduced usage of the technologies or to their invisibility to the manufacturer or EPA.
[EPA-HQ-OAR-2014-0827-1199-A1 p.13]
As to the latter point, we would like to highlight the possibility that this requirement could lead to the
rule not capturing the benefit of many effective technologies. If the requirement of a delegated assembly
agreement comes to be seen as a burden, we predict many secondary manufacturers will simply install
these elements without an agreement. This means that, although the technology may be present, it would
not be captured in the emission level for that vehicle. This will be an issue for both the manufacturer and
the agencies. For the manufacturer, it means that a particular vehicle may be rated as having higher
emission levels than is actually the case. For the agencies, they may not see all of the emission
reductions that exist in the field. There should be some streamlined method of capturing the downstream
installation of beneficial technologies. [EPA-HQ-OAR-2014-0827-1199-A1 p.13]
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In addition, this proposal misunderstands the nature of the existing arrangements for the completion of
primarily vocational, vehicles. Often items such as those described are ordered and installed either by
dealers or directly by customers. Unlike with engines, vehicle manufacturers sometimes play little or no
role in the installation of many of these technologies and are in no position to control their installation.
There is almost always an existing contract between an engine manufacturer and a vehicle
manufacturer. That contractual agreement typically does not extend between a vehicle manufacturer and
an installer of, for example, a hybrid PTO. In that case, the contract is generally either between the
installer and a dealer or a customer and the installer. [EPA-HQ-OAR-2014-0827-1199-A1 p.13]
Requiring a delegated assembly agreement is no way to encourage greater awareness of these
technologies. The agencies should consider less intrusive and burdensome, methods of confirming the
presence of these technologies. We also agree with EMA’s proposed resolutions to this issue. [EPAHQ-OAR-2014-0827-1199-A1 p.13]

18

The NTEA, representing work truck body and trailer manufacturers, has over 1,700 member
companies. https://www.ntea.com/content.aspx?id=24280

Organization: Odyne Systems LLC
Delegated Assembly and Regulatory Compliance
Additionally, Odyne believes there could be a potential “chicken and egg” problem with how credits are
held, if OEMs are the likely credit holder and the third party’s system – potentially Odyne – needing to
be certified in advance. Separately, should EPA consider expanding the delegated assembly process to
include hybrid up-fitting, this could offer a potential solution to reduce regulatory burden and drive
easier adoption of hybrid technology. [EPA-HQ-OAR-2014-0827-1239-A1 p.25-26]
Odyne has been working with CARB as they developed their proposed Innovative Technology
Regulation (ITR) process. Since we are not an OEM and are installed on already certified vehicles we
have focused on the Aftermarket process versus the New Certification process. We believe this process
has appropriately accounted for nuances in the truck manufacturing process that can cloud the point at
which a truck reaches certification as a new vehicle versus an aftermarket vehicle. [EPA-HQ-OAR2014-0827-1239-A1 p.29-30]
Our understanding of current regulatory compliance and accounting proposed in Phase Two for fuel
efficiency and emission benefits added through technology like Odyne’s is as follows. OEMs would be
required to work with third-party manufacturers, or at times called ‘up-fitters’, like Odyne to obtain
credit for efficiencies made after a truck chassis is delivered, and typically already in a “certified” state.
While it is theoretically possible for OEMs to delay certification, the combination of lower stringency
requirements proposed in Scenario Three and extremely complex and diverse post-OEM applications
for vocational trucks in particular make it difficult – and we believe too high a bar – for OEMs to seek
credit for up-fitter improvements after the OEMs work is complete. In this case, should an OEM decide
not to obtain credit for improvements made by up-fitters/intermediate stage manufacturers like Odyne,
Oydne would not be able to become a credit holder, as the vehicle would technically be considered an
aftermarket vehicle by the EPA. Even should up-fitters like Odyne be able to become a certification
holder, we believe this would cause undue and unnecessary burden on small manufacturers. This would
not be a preferred approach. [EPA-HQ-OAR-2014-0827-1239-A1 p.30]
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We believe this lack of clarity could be a major roadblock for achieving the highest market penetrations
of advanced emission and fuel saving technologies like Odyne’s and others in the hybrid space. [EPAHQ-OAR-2014-0827-1239-A1 p.30]
One potential remedy for this issue could be including a similar process to the Delegated Assembly
provisions that the EPA is considering for Phase Two for hybrid systems. We understand that a number
of stakeholders may be suggesting a similar approach, but remain open to EPA thinking to address this
issue. [EPA-HQ-OAR-2014-0827-1239-A1 p.31]
We highly recommend EPA convene stakeholders, including Odyne, to address what could be a
major regulatory barrier for Phase Two rules in the development of final rules. [EPA-HQ-OAR2014-0827-1239-A1 p.31]
The CARB ITR was developed to achieve a similar purpose, with the assumption that given the highly
regulated nature of the heavy duty industry, new technologies need incentive – even in small volumes –
to be tested and proven, and advanced credits can serve as the catalysts to drive the development of
these technologies, while also enabling the potential for earlier widespread adoption of technologies that
could move the industry even beyond the emission requirements set out in this rulemaking. As noted
above, any methods to streamline EPA and NHTSA rulemaking with CARB regulatory efforts would be
extremely helpful to the industry. [EPA-HQ-OAR-2014-0827-1239-A1 p.31]
Odyne also believes that other aspects of certification such as warranty could be handled separately.
Since the OEM is typically responsible for the main emissions related systems (engine, exhaust, etc.)
and they are certifying that base configuration, they should carry the warranty for those systems. The
OEM would hold the warranty, with a sub-warranty being held by Odyne for its own systems, as it is
also important to point out that hybrid systems have a different life cycle than traditional powertrains.
For example the battery system can vary depending on the application (load, duty cycle). Odyne
currently offers a 1 year / 12,000 mile warranty and the option to purchase extended warranty up to 3
years / 36,000 miles. In our applications it is more important to focus on time/duration than mileage
since the stationary/jobsite operation out weights the driving operation. [EPA-HQ-OAR-2014-08271239-A1 p.31-32]
Odyne understands that this is a complex issue and we applaud the EPA in its understanding that
regulatory burden on small and innovative manufacturers can be detrimental to the deployment of
advanced technologies, like hybrid systems. [EPA-HQ-OAR-2014-0827-1239-A1 p.32]
Organization: Odyne Systems LLC
As described previously, it will also be important to properly account for the benefits of various
technologies in GEM model and testing. Odyne specifically supports and encourages the inclusion of
PHEV systems interfaced with automatic transmissions, idle reduction systems and ePTO systems in
GEM model and testing. In addition, once the technology is properly accounted for and given the credits
it has earned it will be very important to provide a method like Delegated Assembly to “sell” those
credits to OEM’s to lower the burden on Small Companies and to recognize intermediate and final stage
manufacturers that can integrate efficiency technology during the new vehicle build process to
significantly reduce GHG emissions from medium and heavy duty vocational vehicles. [EPA-HQ-OAR2014-0827-1920-A2 p.12-13]
Organization: PACCAR, Inc.
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Secondary Manufacturers and Delegated Assembly Provisions
The Agencies’ proposal would impose complicated, burdensome delegated assembly requirements for
secondary manufacturers. The proposed requirements are disproportional to the number of vehicles that
undergo secondary manufacture and the types of alterations that are made, which have minimal effects
on fuel consumption and GHG emissions. PACCAR also believes that the Agencies have significantly
underestimated the number of secondary manufacturers currently operating in the heavy-duty and
vocational vehicle areas, most that would be classified as small business. [EPA-HQ-OAR-2014-08271204-A1 p.27]
PACCAR requests that the small business exemption be carried over from Phase 1 and finalize it as a
permanent flexibility, to again alleviate the potentially onerous certification and compliance
requirements for these companies. This exemption would also eliminate the need for the burdensome
delegated assembly requirements for OEMs and any company that cannot certify the modified vehicles
with the Agencies. [EPA-HQ-OAR-2014-0827-1204-A1 p.27]
PACCAR also recommends that the Agencies clarify that any delegated assembly provisions, if
finalized, do not apply to manufacturers of glider kits, nor to the dealers or others to whom the glider
kits are sold. Applying delegated assembly requirements to glider assemblers could require OEMs to
administer more than 200 individual contracts per year and would shift a significant portion of the
compliance burden onto the OEM where the OEM has little true ability to oversee or control the process
[EPA-HQ-OAR-2014-0827-1204-A1 p.27]
PACCAR requests that the Agencies consider modifying the statement regarding frontal area in
§1037.622(a)(2). The intent of the provision is beneficial but sleepers added in the aftermarket and cab
modifications such as those to create a crew cab generally increase the frontal area of the vehicle in
either height and/or width as compared to the frontal area of the vehicle as it leaves the vehicle factory.
PACCAR will work with the Agencies to modify the proposed regulatory text to accomplish the intent
of this subsection. [EPA-HQ-OAR-2014-0827-1204-A1 p.27-28]
LNG Tank Issues
PACCAR recognizes the importance of being able to offer our customers a natural gas powered option.
In order to encourage further growth in this segment, the proposed regulation needs to be modified with
regard to tank installations. PACCAR does not believe it should be responsible for LNG 5-day boil-off
limits. PACCAR does not install these tanks. This is performed by secondary manufacturers who add
these tanks to customer specifications. PACCAR supports the EMA comments that the proposed LNG
tank requirements should apply to the tank itself and not the vehicle. [EPA-HQ-OAR-2014-0827-1204A1 p.29]
PACCAR should not be responsible via delegated assembly for the installation of LNG tanks. [EPAHQ-OAR-2014-0827-1204-A1 p.30]
Organization: Truck & Engine Manufacturers Association (EMA)
Delegated Assembly and Secondary Manufacturers
Under the Phase 1 program, manufacturers of “incomplete vehicles” can enter into delegated assembly
agreements with secondary manufacturers (such as cab-builders, sleeper-installers, A/C installers, LNG
tank installers, etc.), pursuant to which the vehicle manufacturers provide instructions regarding the
installation of GHG-related components to ensure that the vehicle is “completed” in an appropriate
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GHG-certified condition. This arrangement is then confirmed through an incomplete vehicle document
(“IVD”) that the vehicle manufacturer submits to EPA, which satisfies the vehicle manufacturer’s
responsibility for that vehicle. Consequently, in any subsequent Phase 1 audit testing, the secondary
manufacturer, not the original manufacturer of the incomplete vehicle, is responsible for any emissions
exceedances caused by its improper completion of a vehicle. [EPA-HQ-OAR-2014-0827-1269-A1 p.3233]
The Agencies should not adopt any new regulations that would undercut the viability of delegated
assembly, especially since the Agencies have not assessed the economic impact of a potential shutdown
of that segment of the vehicle manufacturing industry. Instead, the Phase 1 provisions relating to
delegated assembly should be retained. [EPA-HQ-OAR-2014-0827-1269-A1 p.33]
In that regard, EMA agrees with the provisions of proposed section 1037.801, which provides generally
that manufacturers can only be deemed as secondary manufacturers if they modify a vehicle from its
original certified configuration. EMA further agrees that those are the only instances when the Agencies
should regulate the secondary manufacturer or the interaction between the primary and secondary
manufacturers, particularly given the very large number of entities that complete but do not “modify”
heavy-duty vehicles. Moreover, only when the primary manufacturer arranges for the secondary
manufacturer to complete the process of putting a vehicle into its certified configuration, and only when
that modification is from a previously certified configuration, should there be any reason to involve the
primary manufacturer in any delegated assembly requirements. Otherwise, if a primary manufacturer
introduces into commerce a chassis-cab or tractor that meets the GHG regulations, that should be the
end of the primary manufacturer's responsibilities. After that point, it should be the secondary
manufacturer’s duty under the federal Clean Air Act (“CAA”) to ensure that the secondary manufacturer
does not remove or render inoperative any elements of emission control, including those relating to
GHG emissions. Notwithstanding the foregoing, EMA requests clarification from the Agencies
regarding these issues, as the current language of the proposed regulations is not sufficiently clear on
these important points. [EPA-HQ-OAR-2014-0827-1269-A1 p.33]
EMA also supports the Agencies’ proposal to exclude heavy-duty vehicles from the provisions of
section 1068.261(c)(7)(ii), which require that manufacturers add 'Del Assy' to the certification labels of
incomplete vehicles. Including that language would be burdensome and, in the case of heavy-duty
vehicles, is unnecessary. The labeling of vehicles is much more complex than the labeling of engines,
involving many more calculations and varieties of information. That complexity makes it far more
difficult to add text, especially if it is unnecessary. For many heavy-duty vehicles, like those sold
without natural gas fuel systems (which the secondary manufacturers install), the vehicles cannot be
driven until the secondary manufacturer completes its processes. Accordingly, there is no concern about
the vehicle being driven on-road in a noncompliant condition (except perhaps for some very limited
driving as a part of manufacturing or testing, which the Agencies explicitly allow). Consequently, EPA
should not require additional burdensome labeling for heavy-duty vehicles when there will be no
benefit. [EPA-HQ-OAR-2014-0827-1269-A1 p.33]
Turning to other specifics, it appears that proposed section 1037.622 is improperly captioned: it refers to
shipping incomplete vehicles, when it should refer to partially complete vehicles, as the text is primarily
focused on partially complete vehicles. Moreover, the Agencies never actually define the “partially
complete” vehicles that are the subject of that section. The lack of definition of this key term makes
EPA’s intent unclear. In particular, it is unclear whether the Agencies intend: (i) to allow a primary
vehicle manufacturer to certify an incomplete vehicle and certain partially complete vehicles as
described in 1037.622(a)(1-3), such that the secondary manufacturer would have no need to certify the
vehicle; or (ii) to regulate the sale of partially complete vehicles that (a) will be certified by the
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secondary manufacturer, or (b) will involve the secondary manufacturer having a significant role in the
vehicle design. As written, the proposed text refers to secondary manufacturers obtaining certification in
the case of partially complete vehicles, an undefined type of vehicle, in a section whose title refers to
another type of vehicle. The Agencies need to clarify this regulatory provision. [EPA-HQ-OAR-20140827-1269-A1 p.33-34]
Further, any changes to the Agencies’ secondary manufacturing and delegated assembly requirements
should be delayed until Phase 2, not implemented in the middle of Phase 1. This includes the proposed
changes to the multi-stage manufacturing processes that would be implemented through proposed
sections 1037.620 through 1037.622. Those proposed requirements amount to a major change to the
process for manufacturing vehicles, and should not be implemented in a shortened time frame.
Manufacturers need sufficient time to work with their various secondary manufacturers to implement
the procedures that EPA seeks to impose (such as annual affidavits of part numbers, contractual
obligations, and record-keeping). While those are not unmanageable burdens, they are new and may
involve many secondary manufacturers, including small businesses, such that implementation will take
significant time and effort. [EPA-HQ-OAR-2014-0827-1269-A1 p.34]
With respect to assembly instructions for secondary vehicle manufacturers, it seems that the Agencies
are seeking to compel truck manufacturers to include assembly instructions with each truck sold without
a body (like a box van), which is nearly all trucks. In proposed section 1037.130, the Agencies propose
to require that the truck manufacturers instruct body-installers how to install bodies in a manner
compliant with the GHG/FE standards. But it is not clear how trucks such as box vans are subject to the
GHG/FE regulations, nor how a truck manufacturer would have any expertise with respect to the
installation of box vans or the variety of other bodies that might get put onto a truck. Accordingly, EMA
requests that the Agencies clarify what instructions they expect truck manufacturers to provide to bodyinstallers. In that regard, EMA suggests that the Agencies limit any such instructions to topics within
truck manufacturers' expertise. In other words, manufacturers should not have to instruct body-installers
how to mount equipment or van boxes – especially when such matters do not relate to the GHG/FE
regulations. [EPA-HQ-OAR-2014-0827-1269-A1 p.34]
In today’s market, it is not uncommon for an end-user to bring a vehicle to a secondary manufacturer for
post-factory modifications that can impact GHG/FE parameters, without the knowledge of the original
vehicle manufacturer. Under Phase 1 of the GHG/FE regulations, any modifications made by the
secondary manufacturer that could affect the GHG/FE configuration of the vehicle must be covered by a
certificate of conformity (“CoC”), whether that be held by the secondary manufacturer or the original
OEM. However, there are provisions that would allow for the secondary manufacturer to qualify for a
small business exemption, thereby exempting the modified vehicles. [EPA-HQ-OAR-2014-0827-1269A1 p.34]
Under the Phase 2 proposal, that small business exemption would be eliminated starting in MY2022,
which would add burden, or potentially restrict the ability for secondary manufacturers to maintain their
business viability because they are not equipped to handle the certification, labeling, on-going
compliance, and reporting for heavy-duty vehicles. [EPA-HQ-OAR-2014-0827-1269-A1 p.34-35]
Phase 1 was only concerned with those modifications that could affect the vehicle’s GHG/FE
parameters. For vocational vehicles, where bodies and/or crew cabs are commonly added, this meant
that the only variable of concern was a modification in tires. The Phase 2 regulations would expand this
to include modification of the air conditioning system and other vehicle systems, regardless of vehicle
configuration. This would add significant burden to the certification and management of vehicles in the
Vocational regulatory subcategories. The original manufacturer could now become responsible for the
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A/C leakage rate resulting from the secondary manufacturer’s modification(s) if the secondary
manufacturer did not hold a CoC for that make/model/regulatory subcategory. That is not a reasonable
result. [EPA-HQ-OAR-2014-0827-1269-A1 p.35]
Additionally, for vehicles in the Tractor subcategory, modifications that affect vehicle aerodynamics are
expected to continue as a major GHG/FE impact, especially in calculating roof heights for determining
the appropriate regulatory subcategory and aerodynamic Bin as an input to GEM. Consequently, the
original manufacturer would also have to know explicit details surrounding any down-stream
modification if it affects roof height and/or aerodynamics to mitigate the risk of mislabeling or
mischaracterizing the aerodynamic assessment of the vehicle. That is also problematic. [EPA-HQ-OAR2014-0827-1269-A1 p.35]
Because it is unlikely for a secondary manufacturer to have the data or sophistication to support the
many certification and compliance requirements for Phase 2, EMA recommends that the following
options be added to the proposed language in the NPRM. One option for Phase 2 would be to allow
specified exemptions for small businesses. In the NPRM, proposed section 1037.635(c) allows a limited
exemption for small businesses that produce glider kits. EMA recommends that the Agencies provide a
similar exemption for secondary manufacturers that are small businesses, subject to an annual
production cap of 300 units, as specified under proposed section 1037.635(c), for both Tractor and
Vocational vehicles. The exemption would apply to the vehicle-related GHG/FE requirements, other
than the instruction and labeling requirements outlined in the Phase 1 regulations; the exemption would
not apply to the engine-related GHG/FE requirements, or to the current criteria emission requirements.
[EPA-HQ-OAR-2014-0827-1269-A1 p.35]
Another option would be to allow the vehicle to be built and labeled under the original manufacturer’s
CoC. The original manufacturer (“OEM”) would be required to provide the maximum allowable air
conditioning leakage requirements, the regulatory references, and an explanation of the potential
ramifications if those requirements were not met. The same would be true for all other GHG/FE
certification parts and systems. No OEM monitoring, reporting, or compliance audits would be required.
For aerodynamics, due to the vast array of modifications that could affect the frontal area of the vehicle,
the vehicles would have to be conservatively scored in lower aerodynamic Bins. In some cases,
however, the modifications could improve the aerodynamics, so this approach may not be prudent.
[EPA-HQ-OAR-2014-0827-1269-A1 p.35]
To remedy that issue, the OEM could either obtain sufficient details from the secondary manufacturer
regarding the modifications impacting aerodynamics to be able to use an EPA-approved alternative
aerodynamic assessment methodology, or the OEM could use an equivalent cab or sleeper profile from
its product line that is certified with the Agency and then use one aerodynamic Bin lower as the GEM
input (i.e., the Bin with the next higher CdA GEM input value) for determining the GHG score through
GEM for the modified vehicle. No additional assessment of aerodynamics and no compliance testing
would be required of the OEM. Determination of the regulatory subcategory and associated labeling
would be the responsibility of the OEM. The vehicle request process from Phase 1 would still continue.
[EPA-HQ-OAR-2014-0827-1269-A1 p.35-36]
In addition to implementing the other necessary revisions discussed above relating to delegated
assembly and secondary manufacturers, the Agencies should implement the foregoing options to
address the aerodynamic performance of vehicles completed by secondary manufacturers. [EPA-HQOAR-2014-0827-1269-A1 p.36]
LNG Tank Requirements
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Currently, and out to the foreseeable future, LNG fuel tanks are installed outside the OEM’s vehiclemanufacturing process and control. Dealers and/or customers work directly with the LNG tank
manufacturer’s certified installers to complete the fuel system. Under the Phase 2 proposal, the fuel
system would have to meet the requirements in Section 4.2 of SAE J2343, which specify that vehicles
should meet a five-day hold time after a refueling event before the fuel reaches the point of venting to
relieve pressure. However, since the tanks are designed, selected, and installed outside of the OEM’s
manufacturing process, EMA believes that additional provisions under delegated assembly should be
included that limit the OEM’s role simply to informing the tank supplier of the relevant requirements,
while the tank supplier is held responsible for the design and installation of the LNG tank. An
alternative is to require OEM communication of the tank leakage requirement to the dealer and tank
suppliers/installers. Using precedence in other regulatory areas, such as the regulations relating to fuel
hoses for small SI engines, the tank manufacturer could be required to certify their tanks with EPA to a
modified leakage requirement, thereby fulfilling the intent of the current language. [EPA-HQ-OAR2014-0827-1269-A1 p.44]
Organization: Union of Concerned Scientists (UCS)
DELEGATED ASSEMBLY
The delegated assembly provision for vehicles is a significant improvement because it better reflects the
way in which the work truck market functions. The agencies should also expand the use of this
provision to Class 2b/3 complete vehicles—cargo vans in particular may benefit from the application of
technologies from secondary manufacturers, particularly for strong hybridization, which is already
being applied to aftermarket vehicles. But despite the promise of the delegated assembly provision to
drive innovation, it needs further refinement. [EPA-HQ-OAR-2014-0827-1329-A2 p.24]
The delegated assembly provisions still require that the certifying manufacturers be aware of the final
state of the vehicle. This does not reflect current business practices, where chassis are upfit before final
delivery to the customer but well after point of sale from a chassis manufacturer’s perspective. The
agencies should work with secondary manufacturers to determine a way for the secondary or final stage
manufacturer to “close the loop” on a vehicle’s certification, provided that the vehicle is still in its
certified configuration and has not been delivered to the end user. While this may add complexity to the
certification process for these vehicles, this will help capture all of the technologies most applicable to
the sector. This is a preferable alternative to the inclusion of aftermarket technology credits, which
could undermine the efficacy of the regulations. [EPA-HQ-OAR-2014-0827-1329-A2 p.24]
Organization: Volvo Group
Volvo Group supports the EMA comments concerning delegated assembly provisions in their entirety
except as noted in the discussion regarding Glider Kits and Small Volume Manufacturers put forth later
in this document. [EPA-HQ-OAR-2014-0827-1290-A1 p.49]
Volvo Group supports the EMA comments on vehicle and engine warranty provisions of the proposed
Phase 2 Rule, but requests the Agencies add manufacturers of newly regulated components to 40 CFR
1037.650 and any additionally referenced or supporting sections. [EPA-HQ-OAR-2014-0827-1290-A1
p.57]
40 CFR 1037.650 provides that tire manufacturers choosing to provide test data and warranties to
vehicle manufacturers in support of the certification and warranty requirements of the regulation are
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responsible to the Agencies for meeting the requirements of the rule as they pertain to those
components. Specifically, the tire manufacturer is responsible to the Agencies for the emission test data
they provide and can be contractually obligated to the vehicle manufacturer to provide tire warranty and
related defect tracking and reporting under the obligations of the regulation and associated parts. [EPAHQ-OAR-2014-0827-1290-A1 p.57]
As with tires, vehicle manufacturers typically do not see warranty claims related to many vendor
supplied components such as engines, transmissions and axles since many suppliers deem this as
sensitive and confidential information, especially when dealing with vertically integrated OEMs who
manufacture many of the same components. Many of these components, or systems made up of these
components, will now be part of the OEMs’ certified vehicle configuration and some failures of these
components may still allow for the vehicle’s continued operation at increased emissions levels, making
them warrantable emissions systems under this part. [EPA-HQ-OAR-2014-0827-1290-A1 p.57]
Given this, Volvo Group requests that the Agencies amend 1037.650 to cover these newly regulated
components and their manufacturers. Below is a list of components that Volvo Group believes should be
covered under this provision; however, this list is not all inclusive, partly due to unforeseen technologies
not considered in the rulemaking and unknown, future, off-cycle technology certification by Volvo
Group or the suppliers. [EPA-HQ-OAR-2014-0827-1290-A1 p.57]
Components and manufacturers proposed to be covered under 1037.650 where they are part of the
certified vehicle configuration: [EPA-HQ-OAR-2014-0827-1290-A1 p.57]
x
x
x
x
x
x
x

Vendor engines
Vendor hybrid systems
Vendor certified powertrain systems (e.g. Cummins/Eaton alliance)
Transmission systems (e.g. neutral at idle, shift calibration software, etc.)
Axle systems intended to reduce emissions (e.g. part-time 6x2, low friction))
LNG evaporative emission systems
Auxiliary Power Units (pending inclusion as a creditable technology) [EPA-HQ-OAR-20140827-1290-A1 p.57]

Organization: XL Hybrids
[The following comments were submitted as testimony at the Long Beach, California public hearing on
August 18, 2015. See Docket Number EPA-HQ-OAR-2014-0827-1420, p. 243-244.]
While the EPA and NHTSA are regulating these primary manufacturers, we don't believe the agencies
are prevented from measuring and assigning credits to third party products that produce measurable,
robust, documentable savings that could then participate in a compliance credit marketplace. In XL
Hybrids' current business model, our savings right now would primarily benefit just the end fleets when
they could also be contributing in the phase 2 regulation goals. The benefits to the public would be a
more market-driven process resulting in a faster introduction of these advanced savings technologies
and the potential for achieving greater reductions and stringency. We recognize structuring such a
program would be challenging, but we ask that the rules be modified to specifically allow for such a
possibility so that such a program could be developed.
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Response:
In EPA’s existing regulations (40 CFR 1068.261), we allow engine manufacturers to sell or ship engines
that are missing certain emission-related components if those components will be installed by the
vehicle manufacturer. The Phase 1 regulations likewise state that this provision may apply to heavy duty
vehicles as appropriate, and so likewise provide a similar allowance for vehicle manufacturers to sell or
ship vehicles that are missing certain emission-related components if those components will be installed
by a secondary vehicle manufacturer. 40 CFR 1037.621.
EPA has found this provision to work well for engine manufacturers and is finalizing a new section 40
CFR 1037.621 that formalizes this process. As conditions of this allowance, manufacturers will be
required to:
x
x
x
x
x

Have a contractual obligation with the secondary manufacturer to complete the assembly
properly and provide instructions about how to do so
Keep records to demonstrate compliance
Apply a temporary label to the partially complete vehicles
Take other reasonable steps to ensure the assembly is completed properly
Describe in its application for certification how it will use this allowance

Under delegated assembly, it is the upstream manufacturer that holds the certificate and assumes
primary responsibility for all compliance requirements. Our experience applying this approach with
engines has shown that holding the upstream manufacturer responsible ensures that they will exercise
due diligence throughout the process. Commenters generally supported these provisions, but as
described below, several requested changes to the proposed program.
See also the initial response in Section 1.4 for a discussion of permissible modifications to certified
configurations, such as potential modifications to stock vehicles at dealerships.
Applicability
EPA proposed to apply this new section broadly. However, commenters raised valid questions about
whether it is necessary to apply this formal process as broadly as proposed. In response, we have
reconsidered this proposed approach and have determined that it would be appropriate to allow a less
formal process with components for which market forces will make it unlikely that a secondary
manufacturer would not complete assembly properly. In those cases, the certifying manufacturers will
be required to provide sufficiently detailed installation instructions to the secondary manufacturers, who
would then be obligated to complete assembly properly before the vehicles are delivered to the ultimate
purchasers.
One example of a case for which market forces could ensure that assembly is completed properly would
be air conditioning leakage requirements. Purchasers will have the expectation that the systems will not
leak, and a secondary manufacturer should have no incentive to not follow the certifying manufacturer’s
instructions.
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As revised, §1037.621 will require the formal delegated assembly process for the following
technologies if they are part of the OEM’s certified configuration but are not shipped with the vehicle:
x
x
x
x

Auxiliary power units
Aerodynamic devices
Hybrid components
Natural gas fuel tanks

Certificate holders will remain responsible for other certified components, but will not automatically be
required to comply with the formal delegated assembly requirements. As is currently specified in
§1037.621 and §1068.261, EPA will retain the authority to apply additional necessary conditions (at the
time of certification) to the allowance to delegated assembly of certified emission components to
secondary manufacturers. In particular, we would likely apply such additional conditions for secondary
manufacturers that we determine to have previously not completed assembly properly.
Commenters supporting the formal delegated assembly provisions urged the agencies to further specify
by regulation those technologies to be included within the process. The agencies are not limiting by
regulation technologies for which the certificate holders may delegate final assembly in addition to the
four technologies noted above (when the components are not shipped with the vehicle to the secondary
manufacturer). Manufacturers may delegate final assembly for any components for which they can
demonstrate during the certification process that the vehicles will be properly assembled before reaching
the ultimate purchaser. For example, we generally agree with the Aperia Technologies comment that
we should allow installation of automatic tire inflation systems to be delegated to secondary
manufacturers.
In response to comments, we are also extending these delegated assembly allowances for complete HD
pickups and vans regulated under 40 CFR part 86.
In response to the comments requesting clarity on applicability, we note that delegated assembly would
only apply where components identified as part of the certified configuration are to be installed or
modified by a secondary manufacturer. Manufacturers are also correct that delegated assembly does not
include unauthorized modifications to a vehicle already in its certified configuration.
PACCAR commented that the proposed requirements would impose a disproportional burden relative to
the actual impacts. EMA expressed similar concerns. While we believe the changes already discussed
will ameliorate some of the manufacturers’ concerns, the changes do not go as far as they requested.
We are not providing a blanket exclusion for small businesses, dealers, or glider vehicle assemblers that
install engines into glider kits. As finalized, the regulations will allow manufacturers to work with the
agencies to develop appropriate procedures to ensure that vehicles completed by such entities are in the
certified configuration before reaching the ultimate purchasers.
Process Issues
NTEA commented that the requirement to provide instructions for completion of the vehicle be made
more flexible such that those instructions come from someone other than the certificate holder. Such
arrangements will generally be allowed under §1037.620, which provides that EPA’s focus will
generally be on ensuring that a requirement is met rather than on who meets it. However, that process
will work slightly differently than NTEA envisioned in their comments. NTEA stated that
“intermediate and final stage manufacturers or alterers would be bound contractually, rather than by
regulation to install specified products that result in specified regulatory benefits that can be used by the
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certifying manufacturer.” While it is true that secondary manufacturers will likely be contractually
bound to complete assembly properly, they will also be required to do so by the regulations or be
subject to penalties for tampering. See §1037.621(e).
It is also important to note that the regulations do not require a specific format for assembly instructions,
provided the information is properly conveyed. The agencies would judge the sufficiency of the
instructions by how well they ensure proper assembly. For example, detailed instructions on a website
could be sufficient, as long as its location was well known to each secondary manufacturer.
EMA incorrectly stated that when final assembly is delegated, “the secondary manufacturer, not the
original manufacturer of the incomplete vehicle, is responsible for any emissions exceedances caused by
its improper completion of a vehicle.” Under both the existing and revised regulations, both
manufacturers would be liable. Regarding downstream modifications more generally, EMA commented
that the regulations would require the OEM “to know explicit details surrounding any down-stream
modification if it affects roof height and/or aerodynamics to mitigate the risk of mislabeling or
mischaracterizing the aerodynamic assessment of the vehicle.” However, we view the requirements as
requiring the OEM to explain in the assembly instructions what modifications are not permissible.
Regarding Odyne’s comment on up-fitting a complete vehicle, the recommended paths under the
regulations would be for Odyne to do one of the following:
1. Obtain its own certificate so that it would be allowed to purchase uncertified vehicles from the
OEM. As the certificate holder, ODYNE would be eligible for emission credits
2. Work with the OEM to add the Odyne system to the OEM certificate.
3. Modify certified vehicles in a permissible manner that does not increase emissions. However
no credits could be generated for the vehicle.
For each path, the certificate holder would be fully responsible for the warranty requirements, but could
make contractual arrangements with the other manufacturer.
Daimler’s comment regarding labeling was unclear. They acknowledged that the labeling requirements
in 40 CFR 1068.261(c)(7) do not apply for vehicles using delegated assembly under part 1037, and yet
objected to them in a previous paragraph.
Section 1037.621(a) has been revised to eliminate the incorrect reference to paragraph (f). Section
1037.622(b)(5) has been revised to require the manufacturer to “identify the regulatory citation” for the
applicable exemption. The title of 1037.622 has also been revised.
Volvo commented that the agencies should specify the obligations for manufacturers of the following
components, similar to the existing requirements for tire manufacturers:
x
x
x
x
x
x
x

Vendor engines
Vendor hybrid systems
Vendor certified powertrain systems (e.g. Cummins/Eaton alliance)
Transmission systems (e.g. neutral at idle, shift calibration software, etc.)
Axle systems intended to reduce emissions (e.g. part-time 6x2, low friction))
LNG evaporative emission systems
Auxiliary Power Units (pending inclusion as a creditable technology)
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We have modified the regulations to reflect additional components.
Custom Sleepers and Natural Gas Vehicles
In 40 CFR 1037.622 we are allowing small businesses to modify certified tractors as long as they do not
modify the front of the vehicle and so long as the sleeper compartment or natural gas tank does not
exceed more than 102 inches wide or 162 inches in height. EPA is also finalizing an optional
compliance path in 40 CFR 1037.150(x). This option allows small manufacturers to convert a low or
mid roof tractor to a high roof configuration without recertification, provided it is for the purpose of
building a custom sleeper tractor or conversion to a natural gas tractor. The allowance to convert low
and mid roof tractors to high roof tractors is being adopted as an interim provision, although we have
not established an end date at this time. We expect to reevaluate as manufacturers begin to make use of
the provision and may decide to revise it in the future, potentially deciding to make it a permanent
allowance. To be eligible for this option, the secondary manufacturer must be a small business
manufacturer, and the original low or mid roof tractor must be covered by a valid certificate of
conformity. The modifications may not increase the frontal area of the tractor beyond the frontal area of
the equivalent high roof tractor paired with a standard box van.
Regarding evaporative emission standards for natural gas fuel tanks, we note that the regulations allow
different manufacturers to hold the GHG and evaporative certificates (once again illustrating how the
statute and regulations contemplate multiple manufacturers of a motor vehicle; see response in 1.3.1
above). In the circumstances identified by PACCAR, they would be allowed under §1037.622 to ship
vehicles without the natural gas fuel tanks to secondary manufacturers, as long as the secondary
manufacturer had a valid evaporative emission certificate for the vehicle.
The agencies received supplemental comments from American Reliance Industries recommending
expansion of the allowances to also allow conversion of low-roof tractors to mid-roof configurations.
We have modified the interim allowance in §1037.150 to allow this.
Other Small Secondary Manufacturers
EMA recommends the agencies provide an exemption for secondary manufacturers that are small
businesses, subject to an annual production cap of 300 units. We generally do not permanently exempt
small business from our regulations. We included a small business exemption in Phase 1 so that small
businesses would have time to adjust to the new GHG requirements. However, Phase 2 does not start
for these manufacturers until 2021. This provides more than enough time for them to become familiar
with the applicable requirements.
Credits for Non-Certifying Manufacturers
Some commenters recommended that the agencies allow non-certifying secondary manufacturers to
generate emission credits. However, EPA limits emission credits to certificate holders to ensure full
compliance. The formal certification path includes many safeguards and procedures to ensure the
vehicles are fully compliant. Without these provisions, it would be much more difficult for us to
provide proper oversight. We believe the delegated assembly provisions will provide a sufficient
pathway to incentivize these advanced technologies.
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Changes to Phase 1
Manufacturers argued that applying the proposed changes to Phase 1 vehicles would amount to a
retroactive change in stringency. However, this ignores the existing text in §1037.620(a) (a Phase I
provision) noting that delegated assembly may apply with regard to vehicles shipped prior to completion
of assembly into their final certified configuration. Daimler acknowledged this provision but incorrectly
interpreted it, reading “may” to make the provision purely advisory. This is not a correct interpretation.
The provision’s plain meaning is that delegated assembly provisions may sometimes apply when
partially complete vehicles are introduced into commerce but are placed in their final certified
configuration by a secondary manufacturer. Thus, we do not see the proposed changes as adding
fundamentally new requirements to the Phase 1 provisions. Also, as described below, the changes
being made to the delegated assembly process lessen the likelihood that there would be any significant
changes for manufacturers who were already complying with the Phase 1 requirements.
While we do not agree with the comments arguing the proposed requirements are fundamentally new,
we have made two changes that avoid the problems feared by the manufacturers. First, as already noted,
we are reducing the number of components that will require the formal delegated assembly process.
This will limit the formal process to a small number of vehicles. Furthermore, two of these components
(i.e. hybrids and natural gas fuel tanks) are not part of the primary technology basis for Phase 1
standards and so delegated assembly for these components would not arise with any frequency with
respect to Phase 1 vehicles. APUs and aerodynamic technologies are part of the basis for the Phase 1
tractor standard (although not the vocational vehicle standard), and so could potentially trigger this
provision in the limited instance when the APU or aerodynamic components are not attached to or
otherwise shipped with the vehicle to the secondary manufacturer by the primary manufacturer. This
would be an unusual circumstance, especially for aerodynamic components. In addition, for these Phase
1 components, it is unclear how the certifying manufacturer would currently be ensuring that the
vehicles they certify are in the proper certified configuration without having some process substantially
similar to formal delegated assembly process being finalized.
Notwithstanding, we are delaying implementation of the changes until January 1, 2018 to provide
manufacturers over a year of additional lead time. EMA raised concerns about the time needed “to
work with their various secondary manufacturers to implement the procedures that EPA seeks to impose
(such as annual affidavits of part numbers, contractual obligations, and record-keeping).” We believe in
nearly all cases, the formal delegated assembly provisions will not apply and the additional lead time
will be more than enough to put appropriate processes in place. To the extent that any manufacturer is
currently relying on a secondary manufacturer to complete final assembly of any of the covered
components, they should already have a substantial process in place under the Phase 1 regulations. So
compliance with the formal process should also be achievable by January 1, 2018.
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Specific Scenarios
In response to specific scenarios identified by GTA:
Scenario 1. Aerodynamic Devices
A certifying chassis manufacturer may contract with a final stage manufacturer who will be
making aerodynamic improvements, and may input the improvement into GEM for certification
if the certifying manufacturer (and the secondary manufacturer) comply with the delegated
assembly provisions.
Scenario 2. Hybrids
A chassis manufacturer may contract with a hybrid installer for “delegated assembly” purposes,
but the chassis manufacturer would need to test the hybrid system in order to take advantage of
the emissions improvements in the certification process.
Scenario 3. Alternative Fuel Conversion
A chassis manufacturer may also contract with an alternative fuel converter for “delegated
assembly” purposes, but the chassis manufacturer would need to have a certified fuel map for
the converted engine.
Scenario 4. Light-weighting
We do not envision it to be possible for a certifying manufacturer to generate credit for
lightweight body components because we cannot define the baseline configuration.

1.4.5 Labeling172
Organization: Allison Transmission, Inc.
EPA and NHTSA Should Explore Emission Control Labels In Separate Rulemaking
Within the agencies discussion of emission control labels, EPA and NHTSA have requested comment
on methods to provide for an electronic means to identify vehicles and access to databases that would
include vehicle-specific information on the emission control system utilized in the vehicle. Currently,
OEMs are required to report vehicle GHG certification level by VIN. If a vehicle had the VIN as a
machine-readable code, this seems like reasonably simple technology that could be implemented
without great cost to those responsible. As a component supplier, Allison believes that OEMs have the
capability to configure a machine-readable code similar to the Vehicle Identification Number (VIN). It
should be noted, however, that suppliers of electronic components do not always have the ability to
label components prior to delivery to the vehicle OEM because vehicle OEMs program specific
configurations on their assembly line. [EPA-HQ-OAR-2014-0827-1284-A1 p.48]
EPA has indicated that such electronic systems if they are considered would be subject to a separate
rulemaking proceeding. Allison agrees that this would be the proper process in order to review options
and receive informed comment on the benefits and costs of such systems. More broadly, in the context
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effectiveness between four and six percent, the use of aerodynamic devices would likely fall in a range
of cost-effectiveness similar to ATIS for Regional vocational vehicles. ATIS is a technology that we
are also not projecting as part of standard-setting (except for custom chassis where more details are
known about the vehicles). All of the above reasons have led the agencies to conclude that aerodynamic
improvements should not be factored into the stringency of the Phase 2 program, and should be made
available only as an optional credit at this time.
In response to Daimler’s concerns regarding delegated assembly, we agree that by regulating vocational
vehicles at the incomplete stage when a chassis manufacturer may not know what type of body will be
fitted on the chassis, this is a possible barrier to adoption of aerodynamic improvements. As described
in the NPRM, we are requiring chassis manufacturers employing this option to provide assurances to the
agencies that these devices will be installed as part of the certified configuration, even if the installation
is completed by another entity. We expect that this option will only be chosen by manufacturers that
can overcome these market barriers, which is another reason why it is not considered as part of
stringency. We received many comments on the requirements for secondary manufacturers as they
apply for vocational aerodynamics as well as other technologies that may be specified by a chassis
manufacturer but installed later. See Section 1.4.4 for responses to delegated assembly comments.

6.4 Exemptions and Exclusions
6.4.1 Small Businesses and Small Volume Producers
Organization: Innovus Enterprise LLC
Additional Comments: On page 40295, there is a discussion about chassis manufacturers, small volume
manufacturers and small businesses and a request for comments on alternate approach and sales volume
threshold. We can say this: There is often a convolution of the terms “small volume” and “small entity.”
There are cases where a large manufacturer, with resources normally far exceeding that of the small
business, is as a small volume producer, offered flexibility on compliance issues. We are of the opinion
that only small volume producers who also qualify as a small entity be the thrust for regulatory
flexibility. [EPA-HQ-OAR-2014-0827-1116-A1 p.7]
A request for comment was posed asking for a means to determine what would constitute the correct
quantity that amounts to “small volume.” We suggest using a formula based on a percentage of market
sales in that particular industry; industry being the particular one that a certificate is sought. Actually, it
seems the same question is posed every time small volume flexibility is posed - what is the correct or
fair quantity? We have developed such a formula and parameters for a program which could apply to all
small volume conditions throughout the CAA program. We can share this with the Agency and further
discuss if they are interested. [EPA-HQ-OAR-2014-0827-1116-A1 p.7]
On page 40545, paragraph (x) Custom Chassis Manufacturers, a request is made for suggestions as to a
low volume exception. We are fully supportive of this exemption for small entity/small volume custom
chassis manufacturers. We feel that a volume of 200 vehicles per year could be adequate since it is
consistent with the other like categories. Additionally, we think there could also be some qualifying
factor such as: The exemption is warranted when the feasibility to employ fuel saving and emission
reduction technologies are beyond the capability of the small entity to reasonably engineer. Or, the
vehicles operate in a manner essentially making them incompatible with fuel saving and emission
reduction technologies. The recordkeeping, reporting and labeling could follow along the line of that in
1037.631. [EPA-HQ-OAR-2014-0827-1116-A1 p.7]
Organization: Association for the Work Truck Industry (NTEA)
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Emergency Vehicles
We agree with the concept of differing standards for emergency vehicles. This small population of
vehicles is critical to society. Ensuring their continued operation is a legitimate public safety issue.
[EPA-HQ-OAR-2014-0827-1187-A1 p.5]
Organization: Truck & Engine Manufacturers Association (EMA)
EMA supports the proposed less stringent requirements for emergency vehicles, which requirements
would focus on the use of low rolling resistance tires. The unique performance requirements and
applications for emergency vehicles make it infeasible to implement the full Phase 2 program for those
vehicles. However, EPA should expand the definition of emergency vehicles beyond just ambulances
and fire trucks. EMA also requests that the agencies establish simplified consistent labeling
requirements for emergency vehicles (just as for non-emergency vehicles), including through the
elimination of requirements for emissions control identifiers. [EPA-HQ-OAR-2014-0827-1269-A1
p.45]
Organization: Volvo Group
It is unclear why motor homes, cement mixers, and emergency vehicle chassis could be certified to a
family not requiring use of GEM, while this option would not be available for other Custom Chassis
types.
Single weight class assumptions are not correct, as some Class 8 Motor Coaches are completed as
Motor Homes and thus a manufacturer could not average between the two if they were certified to Class
7.
Organization: E-ONE
Gliders are an important product in the emergency vehicle industry. An emergency vehicle, while
critical to saving lives in the event of an emergency; typically does not drive very many miles over the
lifetime of the vehicle. The industry standard of the lifetime of an emergency vehicle is 10 to 20 years
in which an emergency vehicle may only have traveled 10-50,000 miles, although it is not uncommon
for an emergency vehicle of 30+ years of service to have the same amount of miles. E-ONE has found
that the durability of engines in class 8 emergency vehicles far surpass the longevity of the chassis that
they power, this can be attributed to the extreme environment that these vehicles have to
endure. Having the ability to purchase a glider allows municipalities with limited financial resources
capable of maintain a fleet that is required to save lives. [EPA-HQ-OAR-2014-0827-1185-A1 p.1]
Organization: Fire Apparatus Manufacturers' Association (FAMA)
Emergency Vehicle Proposal
FAMA supports the language in the Phase II proposal concerning emergency vehicles that limits
regulation of emergency vehicles to the Phase I levels. This approach works in the best interest of both
the users of emergency vehicles (fire fighters, EMTs, etc.…) and members of the public who become
recipients of the services rendered using emergency vehicles. [EPA-HQ-OAR-2014-0827-1163-A1 p.1]
Organization: Navistar, Inc.
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Navistar supports the proposed requirements for emergency vehicles, which essentially vocational
vehicles. The unique performance requirements and applications for emergency vehicles make it
infeasible to implement the full Phase 2 program for those vehicles and we support this establishment of
this unique segment. Navistar also requests that the agencies establish simplified labeling requirements
for emergency vehicles (just as for non-emergency vehicles) as noted above in the discussion of
Labelling. [EPA-HQ-OAR-2014-0827-1199-A1 p.40-41]
1275
Organization: Allison Transmission, Inc.
Low Volume Exemption Should Allow for Deployment of Advanced Technologies
The agencies have requested comment on whether different standards and simplified compliance
procedures should apply to custom chassis manufacturers. Allison generally supports flexibility in
implementing Phase 2 standards in order to recognize the varied nature of the MD/HD market -- there
are many specialized vehicles that may be “purpose-built” to perform certain tasks. The limited number
and specialized nature of such vehicles means that there would be marginal environmental gains from
regulating such vehicles on a comparable basis to higher volume production vehicles. In addition,
excessive burdens could inhibit innovation driven by some low-volume manufacturers. [EPA-HQ-OAR2014-0827-1284-A1 p.49]
EPA and NHTSA Should Consider Limited, Low-Volume Exemption
Allison believes that providing a less stringent standard for small volume chassis manufacturers is
appropriate. Allison further believes the basis for this flexibility should be to allow small volume
manufacturers the ability to continue operations until they grow to a size where applying more stringent
standards is appropriate. Using the Phase 1 rule as a guide, a sales volume strategy similar to the Phase
1 three year rolling average of vocational tractor sales would be a reasonable approach (it is assumed the
threshold would be different). [EPA-HQ-OAR-2014-0827-1284-A1 p.50]
Allison does not favor additional lead time as the only solution for flexibility for small volume
manufacturers. In our experience, the challenge for small volume manufacturers is typically a lack of
resources. If a small manufacturer lacks the resources (or ability to add resources) to address
increasingly stringent standards, the situation is unlikely to change simply based on allowing an
additional one or two years for compliance. Instead, additional lead time coupled with less stringent
standards represents a balanced approach to addressing this issue. [EPA-HQ-OAR-2014-0827-1284-A1
p.50]
The low overall volume of custom chassis manufacturers may inhibit their ability to benefit from
averaging, banking and trading (“ABT”) systems. ABT systems work to provide flexibility if a
manufacturer has a number of different vehicles which may underrun or exceed regulatory standards. In
a low volume scenario, a specialty vehicle manufacturer simply may not be able to generate enough
credits within the time period required. In such a situation, a theoretical recourse would be to purchase
credits for compliance, but realistically, such might be unavailable since larger companies may desire to
retain such credits for their own future compliance or be otherwise reluctant to sell such credits to a
smaller competitor. [EPA-HQ-OAR-2014-0827-1284-A1 p.50]
In addition, EPA and NHTSA should consider the additional testing burden that might result from small
volume manufacturers creating different types of vehicles which may not have all attributes measurable
through GEM, thus necessitating powertrain testing in order to demonstrate compliance or generate
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credits. This additional testing would result in relatively higher costs per vehicle for the smaller volume
manufacturer. In order to accommodate such vehicles – and additionally to allow for further innovation
in vehicle construction -- EPA and NHTSA should allow for a limited period of time whereby vehicles
incorporating new advanced technologies (independent of the type of manufacturer) can be sold under a
low volume exemption. [EPA-HQ-OAR-2014-0827-1284-A1 p.50]
EPA and NHTSA Should Consider Low-Volume Phase-In
The agencies should additionally consider providing for a limited period of time (e.g., 18 months) and a
limited volume (e.g. 500 vehicles) as a “phase-in” period for low-volume manufacturing of advanced
technology, during which time less stringent standards would apply. Under this concept, once the time
or volume limit was reached, the phase-in period would end and full compliance with the emission and
fuel efficiency standards established by the final rule would be required. [EPA-HQ-OAR-2014-08271284-A1 p.50]
This flexibility should be allowed for all manufacturers, regardless of size or type since the object of the
phase-in period is to encourage innovation. Allowing for a phase-in period would improve the ability of
the marketplace to explore innovative technologies - and potentially large gains in emissions and fuel
efficiency performance - while limiting any potentially negative impacts on GHG emissions and fuel
use. The concept should not be confused with the simplified compliance procedures proposed for low
volume manufacturers. While these procedures are helpful, they do not fully address the multiple
barriers to entry faced by new technology. [EPA-HQ-OAR-2014-0827-1284-A1 p.50-51]
Organization: School Bus Manufacturers Technical Council
For the years of 2010-2014, the average number of large school buses produced each year was 26,368
units. Given the reasons stated above and the relatively small volume of school buses produced each
year, we respectfully request that the agencies consider allowing school buses to meet some of the less
stringent standards as being proposed for emergency type vehicles. [EPA-HQ-OAR-2014-0827-1287A1 p.2]
Organization: Autocar, LLC
Autocar is a small business that should be exempt from Phase 2. In 2011, the agencies determined that
its small size justified a deferral from compliance from the Greenhouse Gas Emissions Standards and
Fuel Efficiency Standards for Medium- and Heavy-Duty Engines and Vehicles—Phase 1 regulations
(“Phase 1”) for Autocar. The relevant facts remain the same, and Autocar’s size, volume and product
lines continue to justify an exemption or different standards for its vehicles.[EPA-HQ-OAR-2014-08271233-A1 p.2]
The estimated costs and payback for compliant technologies may inhibit industry adoption. Autocar
does not have access to data that would enable the Company to confirm assumptions and calculations of
incremental cost and payback for compliant technology for vocational vehicles in 2021, 2024 and 2027.
Assuming that the calculated costs per truck (for most Low-speed/Frequent-stop Vehicles) of $1,998 in
2021, $3,332 in 2024 and $7,422 in 2027 are accurate for those vehicles, the costs are too high and
would likely discourage the adoption of compliant technology. The proposed payback of 6-7 years may
not be compelling to customers typically maintaining refuse and sweeper trucks in service for the 7-12
years recognized by the agencies at 80 Fed. Reg. 40286. Vocational truck buyers will view their
estimated costs and payback as unfair when compared to the lower costs and shorter payback for nonvocational truck buyers. Truck owners will likely choose to defer purchases and extend the lives of old
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non-compliant trucks, rather than spending more to purchase new compliant trucks, threatening or
delaying the effectiveness of the GHG regulations. [EPA-HQ-OAR-2014-0827-1233-A1 p.9][This
comment can also be found in section 13.2.4 of this comment summary]
The agencies’ analysis of, and reasons for, exempting small volume manufacturers of emergency
vehicles also applies to small volume manufacturers of Low-speed/Frequent-stop Vehicles. Similar to
the rationale the agencies provided in granting the exceptions for small manufacturers of emergency
vehicle chassis, the agencies should similarly grant exceptions for small manufacturers of refuse truck,
street sweeper and other Low-speed/Frequent-stop Vehicle chassis. [EPA-HQ-OAR-2014-0827-1233A1 p.13]
Manufacturer Diversity. Custom chassis manufacturers are a diverse group, even within particular truck
markets. For example, in the North American refuse truck chassis market, Autocar generally competes
with two very different manufacturers. As noted in Section 1.1, Autocar has less than 300 employees,
one plant and annual production of roughly 2,000 refuse trucks and 500 other trucks. Autocar’s two
competitors also produce approximately 1,500-2,500 refuse trucks per year, but in contrast to Autocar,
they are large, publicly-held, worldwide corporations with thousands of employees, multiple plants,
multiple brands and annual production of tens of thousands of other trucks.9 Both of Autocar’s major
competitors build and install their own engines, and at least one of them also builds and installs
proprietary transmissions in its own trucks. [EPA-HQ-OAR-2014-0827-1233-A1 p.13]
4.2.2 Compliance Burden. The compliance requirements of the Proposed Regulations would impose
burdens disproportionately high for a company that assembles small volumes of customized chassis and
no other product lines. The ability to benefit from averaging would be limited or non-existent, as would
be the ability to spread compliance costs across many vehicles. [EPA-HQ-OAR-2014-0827-1233-A1
p.13]
4.2.3 Reliability Requirements. Like emergency vehicles, refuse trucks perform a public health function
and therefore require a high level of reliability. Refuse trucks manage America’s solid waste stream and
transport many recyclable materials. Some refuse trucks even serve double-duty as snow plows. Refuse
trucks serve a critical, “24/7” function in our society, and must continue to be made available and
affordable in the market. [EPA-HQ-OAR-2014-0827-1233-A1 p.13]
4.2.4 Performance Requirements. Further, the refuse industry requires a high level of performance and
durability. Refuse trucks travel on residential and commercial streets, highways, dirt and gravel roads
and paved and unpaved alleys. The truck must be sturdy enough to carry a widely-variable payload and
to withstand the pressures exerted when the compaction unit is operating. The purpose-built features of
refuse trucks, such as the high steel content (and resulting weight), high-traction tires and high PTOrunning time limit the opportunities for GHG emissions reductions. These high-performance aspects
present technological feasibility issues beyond other vocational vehicles, and the severe duty cycles of
these vehicles (discussed above in Section 2.3) create constraints in terms of vehicle design and
application of technology. [EPA-HQ-OAR-2014-0827-1233-A1 p.13-14]
4.2.5 Averaging. As discussed above in Section 2.4, certain GHG and fuel saving technologies can be
applied, but Low-speed/Frequent-stop Vehicles are so different from other vocational vehicles that
keeping them in the same averaging sets as other vocational vehicles is not appropriate. Accordingly, a
separate standard, evaluated from a baseline specific to these vehicles, is warranted. Further, with all of
the standards being predicated on averages, an assembler of just a few types of vehicles may be
disproportionately impacted by its vehicles’ actual standards being at the far end of the spectrum from
the averages. [EPA-HQ-OAR-2014-0827-1233-A1 p.14]
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4.2.6 Low Volume ĺ/RZ,PSDFW According to the International Council on Clean Transportation
(ICCT),10 less than one percent of all new heavy duty trucks from 2003 to 2007 were registered to
sanitation/refuse companies, and not all of those trucks were refuse vehicles (some were service trucks,
freight trucks and other trucks used by sanitation companies). The annual North American market for
refuse collection trucks, such as those assembled by Autocar, has averaged 6,000 new trucks over the
past 10 years. The agencies recognize that an aggregate industry count 5,700 new emergency vehicles
per year is too small to justify compliance with the Proposed Regulations (80 Fed. Reg. at 40,294), and
should consistently extend this conclusion to the similarly-sized refuse market. Because relatively few
of these vehicles exist, and they travel a relatively low number of miles, modified GHG and fuel
consumption standards would not detract from the greater objectives of the rulemaking. [EPA-HQOAR-2014-0827-1233-A1 p.14]
4.3 The exceptions granted should be limited to 5,000 chassis per year. Autocar proposes to set a 5,000vehicle limitation on the number of vehicles that a small chassis manufacturer may produce under this
exception annually. This figure is consistent with the small-volume vehicle manufacturer exemption for
NHTSA’s TREAD reporting. See 49 C.F.R. § 579.27 (reporting requirements applicable to
manufacturers of fewer than 5,000 vehicles). [EPA-HQ-OAR-2014-0827-1233-A1 p.14]
The exception granted for emergency vehicles should be extended to similar Low-speed/Frequent-stop
Vehicles. In the Proposed Regulations, the agencies provide a simplified compliance procedure and less
stringent Phase 2 standards for emergency vehicles, and the agencies request comment on extending
those flexibilities to other custom chassis manufacturers.8 80 Fed. Reg. at 40,292-40,295. If the agencies
do not grant an exemption as proposed in Sections 2 and 3 of these Comments above, Autocar proposes
that small manufacturers of chassis of Low-speed/Frequent-stop Vehicles be provided a simplified
compliance procedure and less stringent Phase 2 standards for their vehicles. [EPA-HQ-OAR-20140827-1233-A1 p.12-13]
The exceptions granted should provide for a simplified compliance model. In light of the different set of
feasible technologies discussed above in Section 4.4, it is appropriate to provide a simplified compliance
model, as is proposed for emergency vehicles. A Phase 1-style GEM interface with a default compliant
engine and transmission12 and a simpler set of vehicle-level standards and technologies may be
appropriate, but that would not sufficiently reduce the small custom chassis manufacturer’s
administrative burden of running GEM simulations for thousands of custom configurations for its
customized chassis. We propose that installing certified engines should be sufficient proof of
compliance. [EPA-HQ-OAR-2014-0827-1233-A1 p.16] /12/ Lacking vertical integration, a small
custom chassis manufacturer has no means by which to test engines or transmissions to obtain the maps
and other data needed to run GEM simulations, and in fact may be prohibited from doing so under its
contracts with suppliers
Additional lead time would not provide sufficient relief. Although Autocar appreciates the agencies’
willingness to consider providing additional lead time for compliance by small custom chassis
manufacturers, the Company believes that additional lead time would not remedy the difficulties faced
by such manufacturers in meeting the proposed standards or the negative consequences for the industry.
For example, the manufacturers would still have limited ability to benefit from averaging and to spread
compliance costs across many vehicles. We would still suffer from the shortage of technical compliance
expertise, and customers would still experience disruption to their businesses due to production delays,
upfront cost increases and increased continuing maintenance costs.[EPA-HQ-OAR-2014-0827-1233-A1
p.16]
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2 Autocar’s Low-speed/Frequent-stop Vehicles include the following: residential and commercial refuse
collection trucks, street sweepers, asphalt patchers, stripers and blasters, concrete pumpers and
conveyers, aircraft deicers, refuelers and stockers and sewage suction trucks.
3 Autocar’s class 8 heavy-duty terminal tractors (referred to as “yard hostlers” in the Proposed
Regulations) and Class 8 heavy-duty chassis for mobile cranes are “vocational tractors,” exempt from
Phase 2 compliance under §1037.630, because terminal tractors and mobile cranes are intended for offroad operation. The agencies correctly recognize that these machines do not operate at highway speeds
and would not benefit from the efficiency improvements designed for line-haul tractors. 80 Fed. Reg. at
40,654.
4 A typical average refuse vehicle payload is 10,000 pounds, and a typical maximum refuse vehicle
payload is 20,000 pounds.
5 Additionally, in the Draft Regulatory Impact Analysis, Autocar observed that the testing for
vocational vehicles was conducted using what is described as a “New Flyer refuse truck” with an “AT”
Eaton transmission. We are not aware that New Flyer ever produced a refuse truck, and do not believe
that the Eaton transmission is an AT, but rather an AMT. Autocar encourages the agencies to confirm
that the baselines and standards being asserted for refuse trucks based on this testing were actually
derived from a refuse truck, and not a New Flyer transit bus.
8 The agencies correctly recognize that small custom chassis manufacturers such as Autocar offer a
narrow range of products, such that averaging is not of practical value as a compliance flexibility. Such
companies do not have large sales volumes over which to distribute technology development costs and
would bear disproportionate compliance burdens in the event that the agencies require compliance with
the primary proposed Phase 2 standards. 80 Fed. Reg. at 40,294.
9 More specifically, according to recent SEC filings, one of Autocar’s main competitors in 2014 sold
69,750 Class 8 trucks in the U.S. and Canada, had plants in seven countries, had over 23,000 employees
and spent $215 million on research and development. Autocar’s other main competitor, which is part of
the world’s second largest truck maker, sold 57,714 trucks in North America (92% of which had
proprietary engines), had plants in 19 countries, employed over 100,000 people and spent $1.96 billion
on research and development.
10 ICCT, June 2009, “Heavy-Duty Vehicle Market Analysis: Vehicle Characteristics & Fuel Use,
Manufacturer Market Shares.”
11 As currently designed for use in refuse vehicles, hybrid technology captures normally-wasted energy
from braking, converting that energy into available power to accelerate or drive the vehicle, thus
reducing fuel consumption and emissions. Testing methodologies for this technology must
accommodate the braking, load and terrain factors that are integral to measuring the gains derived from
hybrid refuse vehicles. Dynamometer testing will not demonstrate actual improvements in GHG
emissions and fuel consumption.
12 Lacking vertical integration, a small custom chassis manufacturer has no means by which to test
engines or transmissions to obtain the maps and other data needed to run GEM simulations, and in fact
may be prohibited from doing so under its contracts with suppliers.
Supplemental comments from Autocar:
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In our October 1, 2015 comments, Autocar explained how the Proposed Regulations would adversely
affect this small business that already contributes to substantial GHG emissions reduction, because it
installs emissions-certified engines and transmissions1 and sells a high concentration of trucks with
compressed natural gas engines and hybrid-drive powertrains. Yet, the EPA's Vocational Custom
Chassis Memorandum (the 'Memorandum') and the underlying research set forth in documents included
in the agencies' recent Notice of Data Availability (the 'NODA') propose compliance schemes that do
not take into account:
• the impact of this complex compliance path on small, low-volume businesses like Autocar;
• the minimal emissions improvements achievable with the proposed technologies;
• the fact that Autocar only builds the chassis, and the body builder and vehicle owner make
considerable modifications to the truck before putting it into service, over which Autocar has no control;
nor
• the emissions-reduction effect Autocar already contributes by producing alternative-fuel vocational
trucks.
For these reasons, Autocar submits these comments to the NODA and the Memorandum and
respectfully renews its request for an exemption. [EPA-HQ-OAR-2014-0827-1885-A1 p.2]
Organization: California Air Resources Board (CARB)
CARB staff understands the unique nature and uses of emergency vehicles and supports the proposal’s
provisions to allow emergency vehicles to certify to less stringent standards with reduced compliance
procedures than for other vocational vehicles. California Statute and many of CARB staff’s in-use
regulations similarly have special provisions for emergency vehicles. CARB staff also understands that
current idle reduction technologies applicable to the Phase 2 vocational standards may not be sufficient
to power all of the on-board electronics required by emergency vehicles. Therefore, CARB supports
proposed emergency vehicle standards that do not require the use of specific idle reduction
technologies. [EPA-HQ-OAR-2014-0827-1265-A1 p.64]
Additionally, because the proposed compliance method for emergency vehicles is simplified compared
to that of other Phase 2 vocational vehicles, emergency vehicle manufacturers would not follow the
otherwise applicable Phase 2 approach of entering an engine map into GEM. Instead, CARB staff
supports the proposed equation-based compliance approach using a Phase 1-style GEM interface with a
default engine simulated in GEM is appropriate for the emergency vehicle category. [EPA-HQ-OAR2014-0827-1265-A1 p.64]
Organization: Daimler Trucks North America LLC
Fire/Emergency Vehicles and RVs - On 80 Fed. Reg. 40294-5, the agencies propose a scaled-down
certification procedure for emergency vehicles and RVs. For applications like firetrucks and RVs, which
drive little, spend little time idling, and have small volume production, a simplified compliance is
indeed warranted. We recommend that the agencies use the same certification and compliance
mechanisms and procedures as for all other vehicles, however, given that manufacturers cannot
implement different computer systems for each type of vehicle. Rather, for vehicle applications like
RVs, a GEM-based compliance mechanism that ensures compliance for vehicles built with certified
engines may suffice. For emergency vehicles, which may need high torque or power or high traction
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tires to react to emergencies, even if such needs result in temporarily high fuel consumption, compliance
through GEM may simply mean that the vehicle has a fuel map as good as a 2014 fuel map for such
emergency vehicles. [EPA-HQ-OAR-2014-0827-1164-A1 p.75]
Possible Standards for Other Custom Chassis Manufacturers - On providing custom chassis
manufacturers with additional lead time to comply. 80 FR 40295. DTNA supports providing custom
chassis manufacturers with additional lead time to comply as long as the additional lead time is given to
all custom chassis manufacturers regardless of sales volumes or any other criteria which would not be in
the best interest of fair market competition. [EPA-HQ-OAR-2014-0827-1164-A1 p.75]
Lower Rolling Resistance Tires – The agencies proposed discontinuing the option to qualify for the
off-road or low speed exemption solely if the vehicle is fitted with tires that have a maximum speed
rating at or below 55 mph. 80 FR 40300. DTNA agrees with EPA that the qualifying criteria related to
the design and use of the vehicle should be retained. We agree that the speed rating of the tire is not as
reliable a factor as the other factors listed, GAWR of 29k lbs or more, speed attainable of not more than
33 mph in two miles, or speed attainable of not more than 45 mph in two miles with unloaded vehicle
weight not less than 95% of the GVWR. [EPA-HQ-OAR-2014-0827-1164-A1 p.79]
iv. RV & Custom Chassis
·
Possible Standards for Other Custom Chassis Manufacturers (Compliance Procedure) The agencies request comment on extending the above simplified compliance procedure and less
stringent Phase 2 standards to other custom chassis manufacturer. 80 FR 40294. DTNA does not believe
that it is fair or beneficial to the environment to allow simplified compliance procedures and less
stringent Phase 2 standards to certain manufacturers based solely on sales volumes. If the technology
exists for one manufacturer to meet the standard, then it exists for all manufacturers. [EPA-HQ-OAR2014-0827-1164-A1 p.100]
·
Possible Standards for Other Custom Chassis Manufacturers (Stringency) – The agencies
request comment on the merits of offering less stringent standards to small volume chassis
manufacturers, and seek comment as well as to other factors the agencies should consider to ensure this
approach would have unintended consequences for business competing in the vocational vehicle market.
80 FR 40295. DTNA does not believe that it is fair or beneficial to the environment to allow simplified
compliance procedures and less stringent Phase 2 standards to certain manufacturers based solely on
sales volumes. If the technology exists for one manufacturer to meet the standard, then it exists for all
manufacturers. [EPA-HQ-OAR-2014-0827-1164-A1 p.100-101]
·
Possible Standards for Other Custom Chassis Manufacturers (Sales Volume) – The
agencies request comment on an appropriate sales volume to qualify for these possible standards, and
also request comment as to whether the sale volume thresholds should be different for different markets.
80 FR 40295. DTNA does not believe that it is fair or beneficial to the environment to allow simplified
compliance procedures and less stringent Phase 2 standards to certain manufacturers based solely on
sales volumes. If the technology exists for one manufacturer to meet the standard, then it exists for all
manufacturers. [EPA-HQ-OAR-2014-0827-1164-A1 p.101]
·
Possible Standards for Other Custom Chassis Manufacturers (Competitiveness) – The
agencies request comment on whether it could adversely affect business competitiveness if custom
chassis manufacturers were held to a different standard than commercial chassis manufacturers, and
whether the agencies should consider allowing commercial chassis manufacturers competing in the
markets to sell a limited number of chassis certified to a less stringent standard. 80 FR 40295. DTNA
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believes that having different and less stringent standards would undermine fair market competition. If
the technology exists for one manufacturer to meet the standard, then it exists for all manufacturers.
[EPA-HQ-OAR-2014-0827-1164-A1 p.101]
·
Possible Standards for Other Custom Chassis Manufacturers (Recreational Vehicles) - The
agencies request comment on whether we should develop separate standards for different vehicle types
such as recreational vehicles and buses. 80 FR 40295. DTNA would be supportive of less stringent
GHG standards for recreational vehicle products. Applicable technology package considerations should
be focused on 6-8 year payback periods based on typical RV duty cycles. Standard-setting technologies
for the RVs should be based on a study of the technology currently used in RVs, including a study of
RVs’ Crr values. All vehicle labeling standards and requirements should be consistent regardless of any
specific application allowances or exemption status. The agencies should establish a pathway to
certification of vehicles using engines from small manufacturers, allowing the use of a default engine
fuel map without penalizing the vehicle manufacturers, until the time that small engine manufacturers
have their fuel maps measured and ready for use. [EPA-HQ-OAR-2014-0827-1164-A1 p.101]
·
Possible Standards for Other Custom Chassis Manufacturers (Vehicle Exemption) – The
agencies request comment on how to design a small business vocational vehicle exemption by means of
a custom chassis volume exemption and what sales volume would be an appropriate threshold. 80 FR
40295. DTNA does not believe that it is fair or beneficial to the environment to allow simplified
compliance procedures and less stringent Phase 2 standards to certain manufacturers based solely on
sales volumes. If the technology exists for one manufacturer to meet the standard, then it exists for all
manufacturers. [EPA-HQ-OAR-2014-0827-1164-A1 p.101]
·
Custom chassis manufacturer: what is the definition of a custom chassis manufacturer? What
is the cut off in sales? [EPA-HQ-OAR-2014-0827-1164-A1 p.102]
·
Proposed Standards for Emergency Vehicles – The agencies request comment on whether we
should include any market adoption rate of idle reduction technologies for emergency vehicles, as part
of the basis for the phase 2 emergency vocational vehicle standard. 80 FR 40162. In regards to adoption
rate of idle technologies for emergency vehicles, we believe that the rate will be 0. We do not plan on
providing any type of technology of idle reduction until it is demanded or requested by the industry as
we do not want to cause any disruptions when the vehicle needs to be operating at 100% in emergency
situations. If idle reduction is still necessary it should follow California's heavy duty diesel vehicle
idling regulations. [EPA-HQ-OAR-2014-0827-1164-A1 p.102]
·
Proposed Standards for Emergency Vehicles - The agencies request comment on the merits of
using equation-based compliance approach for emergency vehicle manufacturers, similar to the
approach proposed for trailer manufacturers. 80 FR 40293. DTNA believes the agencies should
continue using GEM as the source emergency vehicle compliance. This will continue to provide a
consistent methodology of compliance for all vehicles and not introduce additional complexities that
could arise from using the compliance equation. [EPA-HQ-OAR-2014-0827-1164-A1 p.102]
·
Aligning HDV Emergency Vehicles (Fire Trucks) Definition – The agencies request
comment on the merits and drawbacks of aligning the definition of emergency vehicle for purposes of
the Phase 2 program with the definition of emergency of the light duty GHG provisions under 40 CFR
86.1818, such as those used by law enforcement. We support the idea of aligning the definition of
emergency vehicle as we have the capability of running separate reports using specific data codes to
determine the amount of emergency vehicles that have been sold. The second option that we would like
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to propose is that the agencies adopt the same definition as defined in 13 CCR 1956.8(a)(6). [EPA-HQOAR-2014-0827-1164-A1 p.102]
Organization: ABC Bus Companies, Inc.
Proposed Phase 2 Standards and Vocational Vehicles, states that the agencies have held dozens of
meetings with manufacturers, suppliers, non-governmental organizations and other stakeholders. As
there are only 4 to 6 motorcoach manufacturers that currently supply motorcoaches to the United States,
it does not seem that this small group in the 'Vocational Vehicles' category was invited to provide
comments related to these proposed changes. As the commodity of the Motorcoach Industry is moving
people safely and comfortably, it seems that the majority of the Phase 2 text is geared to moving freight.
Passenger carrying vehicles demand additional constraints that will be described further in this
document. It is important to have these stakeholders' input regarding the current and past Phase 1
effects, to help determine the future effects of these Phase 2 proposals on this industry segment during
the drafting process. The costs of Phase 2 compliance in the Trucking Industry can be divided up
between hundreds of thousands of trucks, while there is less ability to absorb such costs for the
estimated 1,000 motorcoaches produced annually. It seems that the motorcoach manufacturers will be
left to deal with high compliance costs that could have an adverse effect on the Motorcoach Industry as
a whole. [EPA-HQ-OAR-2014-0827-1430-A2 p.1]
There should be preemptive language in any new regulations. [EPA-HQ-OAR-2014-0827-1430-A2 p.2]
Many proposed NHTSA motorcoach 'Safety Standards', for example, coach Roll-Over Roof Structure,
Passenger Window Glazing, and Fire Protection requirements, etc. are still being drafted and will not be
finalized for some years to come. While motorcoach manufacturers are trying to prepare for the
implementation of these 'Safety Standards' many proposed Standards in Phase 2 could conflict with the
still unknown mandated 'Safety Standards'. AS NHTSA has had so much involvement in the Phase 2
proposals, we could not find where these future mandates were taken into consideration in any of the
current NHTSA/EPA proposed rules, or made any allowances for them? [EPA-HQ-OAR-2014-08271430-A2 p.2]
ABC Bus Companies note that the Preamble gives examples of Vocational Vehicles including: urban
delivery, refuse hauling, utility service, dump, concrete mixing, transit service, shuttle service, school
bus, emergency, motor homes, and tow trucks, but no mention of 'over the road' or motorcoach 'linerun', or 'charter' service has been defined. [EPA-HQ-OAR-2014-0827-1430-A2 p.3]
Organization: GILLIG LLC
The agencies requested comment on extending the simplified compliance procedure and less stringent
Phase 2 standards proposed for emergency vehicles to other custom chassis manufacturers. Many of the
reasons the agencies used in support of the separate emergency vehicle standard hold true for transit
buses: [EPA-HQ-OAR-2014-0827-1156-A1 p.6]
-as technologies to improve powertrain efficiencies become more complex, the compliance burden is
disproportionately high for the low volume of transit buses produced. [EPA-HQ-OAR-2014-0827-1156A1 p.6]
-with our narrow range of product offering, using averaging as a compliance flexibility is limited. [EPAHQ-OAR-2014-0827-1156-A1 p.6]

Page 1283 of 2127

A516

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 206 of 382

-with approximately 1800 transit buses produced annually, GILLIG's ability to spread compliance costs
across a large number of vehicles is limited. [EPA-HQ-OAR-2014-0827-1156-A1 p.6]
-transit buses are designed, built and operated very differently than other vocational vehicles such as
dump trucks, tow trucks, cement mixers, refuse trucks, etc. making the proposed one size fits all
vocational standard inappropriate. [EPA-HQ-OAR-2014-0827-1156-A1 p.6]
The agencies went on to suggest that a possible approach for custom chassis manufactures would be
'predicated on a simpler set of technologies.....most likely lower rolling resistance tires and idle
reduction.' [EPA-HQ-OAR-2014-0827-1156-A1 p.6]
In summary, GILLIG would enthusiastically support Agency efforts for a simplified compliance
procedure and less stringent Phase 2 standards for transit buses. We would propose a simplified
compliance procedure for transit buses, a separate subcategory from other vocational vehicles, similar to
the emergency vehicle procedure, based on lower rolling resistance tire and neutral idle technologies.
We feel the neutral idle technology more so than the idle reduction technology is applicable to transit
buses for reasons mentioned above. GILLIG also requests the agencies to review again the potential
business impacts of the currently proposed Phase 2 rule with respect to the certification process, limited
compliance flexibility, the burden of compliance and the stockpiling rule as they relate to transit buses.
We believe that any one of these parts of the rule could have crippling business consequences for a
transit bus manufacturer, its employees and customers. [EPA-HQ-OAR-2014-0827-1156-A1 p.6]
Organization: Tiffin Motorhomes, Inc.
II. Summary of Comments
It is our belief and contention that the EPA and NHTSA should reconsider how the Proposed
Regulations might apply to manufacturers such as Tiffin. If the regulations are adopted in their current
form, the chassis division of Tiffin does not see a path to compliance for chassis it manufactures. Using
Averaging, Banking and Trading provisions are not a feasible alternative for the chassis Tiffin
manufactures due to the low volume, and singular purpose of use. Further, the technologies proposed by
these rules do not provide a path to compliance even if all proposed technologies are applied. In order to
avoid the closing of our chassis production, we respectfully request that motorhomes (1) be exempted
from the proposed rules, or (2) that the EPA should establish separate regulations for motorhomes
taking into account their uniqueness in both design and use, similar to what the Agency is doing with
emergency vehicles. [NHTSA-2014-0132-0099-A1 p.2]
III. Impact of the economy and cost on the industry
Tiffin, like the motorhome industry as a whole, was hit hard by the recession of 2008 which saw our
production drop from 13 motorhomes per day to 3 motorhomes per day. The chassis division suffered a
50% reduction in employment during this time. It was an extreme example of the volatility in the
Recreational Vehicle market. As a leisure item with retail costs from $120,000.00 to $650,000.00,
demand for Tiffin products drops precipitously when the overall economy significantly constricts or
slows down. The chassis division returned to its pre-2008 level in 2010, but the instability in the
national economy makes the motorhome market as whole somewhat uncertain. Unnecessary
regulations, with a high cost of implementation and a low impact on the environment, would add an
additional burden on the recovery that the company has experienced. [NHTSA-2014-0132-0099-A1 p.3]
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It should also be noted that unlike commercial vehicles motorhomes do not generate income or increase
in value. They are generally used only for personal recreational use and are driven less than 5000 miles
per year resulting in significantly lower emissions than those produced by commercial vehicles. These
factors make the increased cost imposed by these regulations difficult to absorb, and lead to extended
payback periods, often beyond 20 years. [NHTSA-2014-0132-0099-A1 p.3]
IV. Compliance with the proposed regulations using ABT is not possible or feasible for Tiffin
After a studied reading of the proposed regulations, it is not possible or feasible for Tiffin to meet the
proposed 2021, 2024 and 2027 standards using ABT. [NHTSA-2014-0132-0099-A1 p.3]
The ABT provisions are not a viable alternative for Tiffin for two reasons. First and foremost, Tiffin
currently manufactures only two chassis models, one classified as a MHO, the other as an HHD. These
chassis are produced only for motorhomes, and exclusively for Tiffin. This narrow range or products
along with the low production volume provide a much lower level of compliance flexibility under the
ABT provisions. The annual production volumes for these chassis are; MHO 300-500 units per year,
and HHD 500-700 units per year. [NHTSA-2014-0132-0099-A1 p.3-4]
V. Technologies proposed do not provide a path to compliance for Tiffin
The technologies proposed in this rule, if available, and fully implemented, do not achieve compliance
under this rule. The chart below shows the potential outcome using the proposed technologies.
[NHTSA-2014-0132-0099-A1 p.4]
[Chart can be found on p.4 of docket number NHTSA-2014-0132-0099-A1]
As can be seen in this chart the proposed technologies when applied still leave a deficit to compliance of
almost 6%. This assumes that these technologies are available, and provide the proposed benefit. Our
low production volumes also provide less opportunity for Tiffin to spread the cost of developing these
new technologies across a large number of vehicles. [NHTSA-2014-0132-0099-A1 p.4]
VI. Exemption
Tiffin acknowledges the need for new regulations in an effort to reduce GHG emissions. It is our belief
that it is appropriate and acceptable for small chassis manufactures to continue with rules similar to
those in Phase 1 of Heavy Duty GHG Standards where chassis are manufacture using LRR tirest and
compliant engines. We respectfully request and exemption from the remaining regulations proposed in
Phase 2 of these standards. [NHTSA-2014-0132-0099-A1 p.5]
VII. If not exemption then less stringent standards
If the Agency is not willing to exempt small specialty chassis manufactures from the proposed Phase 2
regulations it is our belief that a less stringent standard is justifiable for these manufactures. We believe
a standard similar to what the Agency has done for the Emergency Vehicle industry would be a viable
alternative to provide a path to compliance for these manufactures. [NHTSA-2014-0132-0099-A1 p.5]
Organization: Newell Coach Corporation
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Looking forward, we are very concerned that compliance with the Phase 2 HI-ID vocational vehicles
standards could force us out of business since compliance with the standards do not appear to be
feasible for manufacturers like Newell who have no opportunity to utilize the agency's averaging,
banking and trading (ABT) provisions. In 2024, even if we were to install all the technology available in
the GEM model for regional cycle vocational vehicles (e.g., start stop and weight reduction), our chassis
would be far from compliant. Stop-start systems would provide very little benefit given our drive cycle
at a tremendous cost.
Given the above, we respectfully request an extension of the current SBA exception for small
manufacturers. In our view, a continuation of the current exemption for small businesses, if not for all
small businesses then at least for motorhome chassis, would be the simplest solution for small
companies like ours, and for EPA. However, if the EPA should conclude that a continuation of the SBA
exemption for motorhome chassis manufacturers is not appropriate, we believe that companies who
annually manufacture 500 or fewer Class 8 - HHD motorhome chassis should be provided the
opportunity to certify their chassis to a less stringent standard (similar to that which has been proposed
for emergency vehicles). [EPA-HQ-OAR-2014-0827-1319-A1 p.2]
Organization: Recreational Vehicle Industry Association (RVIA)
The motorhome industry is relatively unique within the motor vehicle sector. Motorhome vehicle miles
traveled (VMT) and production volumes are relatively low, and the fact that these vehicles are for noncommercial use mean there are no recoupment of costs or asset appreciation considerations available.
As we will explain in more detail below, the unique nature of these vehicles merits special consideration
under the Proposed Rule. [EPA-HQ-OAR-2014-0827-1261-A1 p.3-4]
RVIA’s comments also address EPA's request for information on custom chassis manufacturers and
recommend both a standard and a volume-based definition for the group, based on EPA precedent. Our
response, however, in no way changes our overall view that motorhomes should be exempt as a group
or at minimum subject to separate, more feasible standards. [EPA-HQ-OAR-2014-0827-1261-A1 p.4]
In order to understand the unique nature of the motorhome industry and why the Proposed Regulations
inflict such disproportionate costs on the sector, it is important to provide some details on the sector.
General categories of motorhomes, prices and volumes
i. Motorhomes Types
Motorhomes are typically categorized by type of chassis as Type A, Type B or Type C. [pictures of
motorhomes included][EPA-HQ-OAR-2014-0827-1261-A1 p.5]
Type A Motorhome
A Type A motorhome is built on a heavy-duty chassis with the engine located either in the rear or the
front. Virtually all are built on chassis designed specifically for motorhomes. Type A’s fall into the light
heavy duty (LHD), medium heavy duty (MHD) or heavy-duty (HHD) vocational vehicle categories and
the average retail price is $180,000 for gasoline powered units, or $250,000 for a diesel pusher. [EPAHQ-OAR-2014-0827-1261-A1 p.5]
Type B Motorhome
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A Type B motorhome is built using a cargo van as the base. Most are built with a modified roof that is
high enough to allow occupants to stand up inside. Type B motorhomes fall into the LHD vocational
vehicle or work truck categories and the average retail price is $90,000. [EPA-HQ-OAR-2014-08271261-A1 p.5]
Type C Motorhome
Type C motorhomes usually use an extended van or pickup truck chassis with an attached cab. The
Type C motorhome is known by many people as a “cab-over” motorhome, as most have an area that
hangs over the cabin with a mattress for sleeping. Type C motorhomes fall into the LHD, MHD, or
HHD vocational vehicle categories and have an average retail price of $89,000. [EPA-HQ-OAR-20140827-1261-A1 p.6]
EPA’s proposed regulations are not feasible for motorhomes and the regulations
impose unreasonable costs on manufacturers and consumers with little benefit to consumers or
the environment
For a number of reasons, RVIA believes that it would be inappropriate to apply the proposed vocational
vehicle standards to motorhomes.26 [EPA-HQ-OAR-2014-0827-1261-A1 p.15]
Compliance is not feasible for most motorhomes, especially when ABT provisions cannot be utilized.
Moreover, the costs of compliance for motorhomes greatly exceed benefits to the environment and
consumers. In fact, the Proposed Rules will have significant negative impacts on consumers, motorhome
production, and American jobs.27 [EPA-HQ-OAR-2014-0827-1261-A1 p.15]
a. Compliance is not feasible for most motorhomes
For motorhome chassis manufacturers, based on EPA's OWn analysis, compliance with the proposed
vocational vehicle standards is not feasible in many instances. RVIA carried out a compliance
assessment for all motorhome types against the proposed Alternative 3 regional vocational vehicle
compliance standards for 2021, 2024, and 2027.28 The results of this assessment are contained in
Appendix B to this submission. The table below summarizes the results of the assessment, with red
shading to indicate where compliance is not feasible based on EPA's own data. It shows the following:
[EPA-HQ-OAR-2014-0827-1261-A1 p.15]
x
x

x

Compliance with the proposed 2027 standards is not feasible for any category of motorhomes
Compliance with the proposed 2024 standards is not feasible for LHD gas motorhomes, MHD
diesel motorhomes, and HHD diesel motorhomes. Only LHD diesel and MHD gas motorhomes
could theoretically meet the required improvements commercially or economically available to
manufacturers.
Compliance with the proposed 2021 standards is not feasible for LHD and MHD diesel
motorhomes. Only LHD and MHD gas and HHD diesel motorhomes could theoretically meet
the required improvements. [EPA-HQ-OAR-2014-0827-1261-A1 p.15]

[Chart, feasible versus needed GHG reductions for motorhomes, can be found on p.16 of docket number
EPA-HQ-OAR-2014-0827-1261-A1]
ABT provisions will not address the compliance feasibility problem for most motorhome chassis
manufacturers. Most manufacturers will not be able to average costs and credits across their own fleets
and would be forced to purchase credits corresponding to the relevant vocational vehicle weight groups
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elsewhere. However, credits will be limited and expensive and may not even be available. As set forth
above, the pool of chassis manufacturers is quite small and the motorhome market is very limited. There
are some motorhome chassis manufacturers that serve primarily the motorhome industry and they have
no opportunity to utilize the ABT provisions through averaging. There are some motorhome chassis
manufacturers that serve only the motorhome industry as well as otherwise exempt segments (e.g.,
emergency vehicle and military segments). They also have no opportunity to utilize the averaging
provisions of ABT. Both categories would have no choice but to compete for a limited pool of credits
that might be available from manufacturers of larger fleets, assuming such credits are available.
Significantly, EPA has made no analysis of the availability or price of such credits so cannot simply rely
on the expectation that such provisions would be available and at a reasonable cost. It is EPA's burden
to show its regulations impose reasonable costs. The significant cost numbers we provide below, for
example, do not even begin to include the potential costs of buying credits on the market. [EPA-HQOAR-2014-0827-1261-A1 p.16-17]
There are also some chassis manufacturers that serve not only the motorhome industry but also multiple
truck industry segments and are part of larger entities with larger fleets. These manufacturers are
unlikely to utilize ABT to take care of motorhomes as doing so would increase the cost of chassis sold
to more important, larger and significantly more profitable business segments. Thus, for many
manufacturers of motorhome chassis, compliance with the Proposed Rules would hurt their ability to
compete in the more important, larger and more profitable segments that they rely on for the bulk of
their revenue. [EPA-HQ-OAR-2014-0827-1261-A1 p.17]
Moreover, it is our understanding that most vocational vehicle manufacturers will face their own
difficulties meeting the standards set by EPA, at least without significant changes to EPA's GEM model
for vocational vehicles. Given these circumstances, there may very well be no credits available for ABT
either within the larger manufacturers' fleets or from other regulated parties. Again, EPA has provided
no analysis of the availability of credits for averaging or trading within and among these manufacturers,
and simply assumes, without data, that such options will be available at reasonable cost. This kind of
assumption is insufficient to support the outcomes that would result with this rulemaking. [EPA-HQOAR-2014-0827-1261-A1 p.17]
VII.

If not exempt entirely, EPA should establish separate standards for motorhomes

In the event EPA concludes that it will not exempt motorhomes entirely to maintain harmonization with
the NHTSA exemption, see earlier discussion above in section IV, it is fair and reasonable that separate
and more feasible standards for motorhomes be established. Proposed standards are not feasible for
motorhome chassis manufacturers, as these entities are generally not in a position to utilize ABT to meet
the standards and the technologies are not cost-effective. For LHD motorhomes, we support adopting
only the 2021MY LHD vocational vehicle standards and maintaining those standards through 2027. For
MHD and HHD motorhomes, the adoption of standards that would only require MHD and HHD
motorhomes to be equipped with more efficient engines and tires could be adopted. As discussed by
EPA in the Proposed Rules, standards based on improved transmissions for MHD and HHD vocational
vehicles/motorhomes would not be feasible since the engine and transmission are manufactured by nonintegrated manufacturers. [EPA-HQ-OAR-2014-0827-1261-A1 p.23]
Complying with standards based on the above recommendations in lieu of those proposed would reduce
the incremental per vehicle cost of compliance by approximately 75% and this would reduce if not
eliminate the negative economic impacts seen in the four scenario analysis discussed in the previous
section. [EPA-HQ-OAR-2014-0827-1261-A1 p.24]
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VIII. Custom chassis manufacturer exemption
EPA has requested comment on whether “customs chassis manufacturers,” like emergency vehicles,
should be exempt from some of the Proposed Rules and how that term should be defined. While we
believe that an exemption is appropriate for all motorhomes, or at minimum, separate standards, we will
provide some information in response to this request. However, RVIA strongly urges EPA not to take
the position that a custom chassis manufacturer exemption will resolve all the issues RVIA has raised in
this submission. While custom chassis manufacturers do deserve some special consideration, especially
since they particularly cannot use ABT provisions to meet infeasible standards or the costs of the
Proposed Rule, this does not mean other motorhome chassis manufacturers do not merit separate and
more achievable standards. This is especially true since these other motorhome chassis manufacturers
are also unlikely to be able to use ABT to solve their non-compliance problems due to the fact that most
other vocational vehicles that might generate credits for motorhome chassis manufacturers are also
unable to comply under the GEMS program. [EPA-HQ-OAR-2014-0827-1261-A1 p.24]
With the above qualifications in mind, RVIA would support a standard for custom chassis
manufacturers that would be solely based on fitting vehicles with more efficient engines and tires. This
is similar to that proposed for emergency vehicles. This would allow feasible and reasonable
technologies to be applied to reduce emissions rather than fully exempting customs chassis
manufacturers from all standards. [EPA-HQ-OAR-2014-0827-1261-A1 p.24]
To reduce the potential for such a provision providing some smaller manufacturers with a competitive
advantage, RVIA proposes that all manufacturers, regardless of size, have the opportunity to certify a
motorhome chassis to the custom chassis manufacturer standards up to a specified volume threshold.
We suggest the following thresholds: [EPA-HQ-OAR-2014-0827-1261-A1 p.24]
1,000 LHD (class 2b-5) motorhome chassis
1,000 MHD (class 6-7) motorhome chassis
2,500 HHD (class 8) motorhome chassis
We note that such a definition is consistent with prior EPA practice. EPA permits small volume test
groups to be certified as if they were small volume manufacturer test groups. See 40 C.F.R. § 86.183801
(Small volume manufacturer certification procedures). [EPA-HQ-OAR-2014-0827-1261-A1 p.24]
The same logic should apply to large, multi-vehicle manufacturers who only produce low volumes of
chassis designed exclusively for use in the motorhome industry. [EPA-HQ-OAR-2014-0827-1261-A1
p.24]
EPA and NHTSA should recognize the unique nature of the motorhome sector, including its exceptional
cost-sensitivity, low mileage and low production of its vehicles, and its inability to absorb significant
and cumulative regulatory costs. [EPA-HQ-OAR-2014-0827-1261-A1 p.27]
Given these costs, which exceed any benefits, EPA should put motorhomes in a category separate from
other vocational vehicles. If they are not exempt, they should be subject to a different and more feasible
set of regulations which impose more reasonable costs. Such standards could be: [EPA-HQ-OAR-20140827-1261-A1 p.28]
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-For LDH motorhomes, EPA should adopt only the MY 2021 LHD vocational vehicle standards and
continue them through MY 2027. [EPA-HQ-OAR-2014-0827-1261-A1 p.28]
-For MHD and HHD motorhomes, EPA should require only more efficient engines and tires. [EPAHQ-OAR-2014-0827-1261-A1 p.28]
Custom chassis manufactures merit special recognition given their low volumes and inability to average
vehicles across fleets or otherwise make economic use of the ABT provisions. These vehicles should
only be required to use more efficient engines and tires. Customs chassis should be defined by volume
of production set forth in section VIII to avoid unintended competitive harms, in accordance with EPA
precedent. [EPA-HQ-OAR-2014-0827-1261-A1 p.28]

26

RVIA does not assert that motorhomes belong in a separate regulatory category other than vocational,
but that, if regulated, it should have its own separate standards within the vocational group, just as
emergency vehicles are regulated separately.
27

The analysis below only focuses on Alternative 3 as presented in the Proposed Rules. Alternative 4
would be even more problematic, but for purposes of these comments, was not modeled.

28

Clearly, if requirements under Alternative 3 arte not feasible, imposition of Alternative 4 would be
even less feasible.
Organization: Recreational Vehicle Industry Association (RVIA)
The motorhome industry is relatively unique within the motor vehicle sector. Motorhome vehicle miles
traveled (VMT) and production volumes are relatively low, and the fact that these vehicles are for noncommercial use mean there are no recoupment of costs or asset appreciation considerations available.
As we will explain in more detail below, the unique nature of these vehicles merits special consideration
under the Proposed Rule. [EPA-HQ-OAR-2014-0827-1261-A1 p.3-4]
RVIA’s comments also address EPA's request for information on custom chassis manufacturers and
recommend both a standard and a volume-based definition for the group, based on EPA precedent. Our
response, however, in no way changes our overall view that motorhomes should be exempt as a group
or at minimum subject to separate, more feasible standards. [EPA-HQ-OAR-2014-0827-1261-A1 p.4]
In order to understand the unique nature of the motorhome industry and why the Proposed Regulations
inflict such disproportionate costs on the sector, it is important to provide some details on the sector.
General categories of motorhomes, prices and volumes
i. Motorhomes Types
Motorhomes are typically categorized by type of chassis as Type A, Type B or Type C. [pictures of
motorhomes included][EPA-HQ-OAR-2014-0827-1261-A1 p.5]
Type A Motorhome
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A Type A motorhome is built on a heavy-duty chassis with the engine located either in the rear or the
front. Virtually all are built on chassis designed specifically for motorhomes. Type A’s fall into the light
heavy duty (LHD), medium heavy duty (MHD) or heavy-duty (HHD) vocational vehicle categories and
the average retail price is $180,000 for gasoline powered units, or $250,000 for a diesel pusher. [EPAHQ-OAR-2014-0827-1261-A1 p.5]
Type B Motorhome
A Type B motorhome is built using a cargo van as the base. Most are built with a modified roof that is
high enough to allow occupants to stand up inside. Type B motorhomes fall into the LHD vocational
vehicle or work truck categories and the average retail price is $90,000. [EPA-HQ-OAR-2014-08271261-A1 p.5]
Type C Motorhome
Type C motorhomes usually use an extended van or pickup truck chassis with an attached cab. The
Type C motorhome is known by many people as a “cab-over” motorhome, as most have an area that
hangs over the cabin with a mattress for sleeping. Type C motorhomes fall into the LHD, MHD, or
HHD vocational vehicle categories and have an average retail price of $89,000. [EPA-HQ-OAR-20140827-1261-A1 p.6]
EPA’s proposed regulations are not feasible for motorhomes and the regulations
impose unreasonable costs on manufacturers and consumers with little benefit to consumers or
the environment
For a number of reasons, RVIA believes that it would be inappropriate to apply the proposed vocational
vehicle standards to motorhomes.26 [EPA-HQ-OAR-2014-0827-1261-A1 p.15]
Compliance is not feasible for most motorhomes, especially when ABT provisions cannot be utilized.
Moreover, the costs of compliance for motorhomes greatly exceed benefits to the environment and
consumers. In fact, the Proposed Rules will have significant negative impacts on consumers, motorhome
production, and American jobs.27 [EPA-HQ-OAR-2014-0827-1261-A1 p.15]
a. Compliance is not feasible for most motorhomes
For motorhome chassis manufacturers, based on EPA's OWn analysis, compliance with the proposed
vocational vehicle standards is not feasible in many instances. RVIA carried out a compliance
assessment for all motorhome types against the proposed Alternative 3 regional vocational vehicle
compliance standards for 2021, 2024, and 2027.28 The results of this assessment are contained in
Appendix B to this submission. The table below summarizes the results of the assessment, with red
shading to indicate where compliance is not feasible based on EPA's own data. It shows the following:
[EPA-HQ-OAR-2014-0827-1261-A1 p.15]
x
x

Compliance with the proposed 2027 standards is not feasible for any category of motorhomes
Compliance with the proposed 2024 standards is not feasible for LHD gas motorhomes, MHD
diesel motorhomes, and HHD diesel motorhomes. Only LHD diesel and MHD gas motorhomes
could theoretically meet the required improvements commercially or economically available to
manufacturers.
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Compliance with the proposed 2021 standards is not feasible for LHD and MHD diesel
motorhomes. Only LHD and MHD gas and HHD diesel motorhomes could theoretically meet
the required improvements. [EPA-HQ-OAR-2014-0827-1261-A1 p.15]

[Chart, feasible versus needed GHG reductions for motorhomes, can be found on p.16 of docket number
EPA-HQ-OAR-2014-0827-1261-A1]
ABT provisions will not address the compliance feasibility problem for most motorhome chassis
manufacturers. Most manufacturers will not be able to average costs and credits across their own fleets
and would be forced to purchase credits corresponding to the relevant vocational vehicle weight groups
elsewhere. However, credits will be limited and expensive and may not even be available. As set forth
above, the pool of chassis manufacturers is quite small and the motorhome market is very limited. There
are some motorhome chassis manufacturers that serve primarily the motorhome industry and they have
no opportunity to utilize the ABT provisions through averaging. There are some motorhome chassis
manufacturers that serve only the motorhome industry as well as otherwise exempt segments (e.g.,
emergency vehicle and military segments). They also have no opportunity to utilize the averaging
provisions of ABT. Both categories would have no choice but to compete for a limited pool of credits
that might be available from manufacturers of larger fleets, assuming such credits are available.
Significantly, EPA has made no analysis of the availability or price of such credits so cannot simply rely
on the expectation that such provisions would be available and at a reasonable cost. It is EPA's burden
to show its regulations impose reasonable costs. The significant cost numbers we provide below, for
example, do not even begin to include the potential costs of buying credits on the market. [EPA-HQOAR-2014-0827-1261-A1 p.16-17]
There are also some chassis manufacturers that serve not only the motorhome industry but also multiple
truck industry segments and are part of larger entities with larger fleets. These manufacturers are
unlikely to utilize ABT to take care of motorhomes as doing so would increase the cost of chassis sold
to more important, larger and significantly more profitable business segments. Thus, for many
manufacturers of motorhome chassis, compliance with the Proposed Rules would hurt their ability to
compete in the more important, larger and more profitable segments that they rely on for the bulk of
their revenue. [EPA-HQ-OAR-2014-0827-1261-A1 p.17]
Moreover, it is our understanding that most vocational vehicle manufacturers will face their own
difficulties meeting the standards set by EPA, at least without significant changes to EPA's GEM model
for vocational vehicles. Given these circumstances, there may very well be no credits available for ABT
either within the larger manufacturers' fleets or from other regulated parties. Again, EPA has provided
no analysis of the availability of credits for averaging or trading within and among these manufacturers,
and simply assumes, without data, that such options will be available at reasonable cost. This kind of
assumption is insufficient to support the outcomes that would result with this rulemaking. [EPA-HQOAR-2014-0827-1261-A1 p.17]
VII.

If not exempt entirely, EPA should establish separate standards for motorhomes

In the event EPA concludes that it will not exempt motorhomes entirely to maintain harmonization with
the NHTSA exemption, see earlier discussion above in section IV, it is fair and reasonable that separate
and more feasible standards for motorhomes be established. Proposed standards are not feasible for
motorhome chassis manufacturers, as these entities are generally not in a position to utilize ABT to meet
the standards and the technologies are not cost-effective. For LHD motorhomes, we support adopting
only the 2021MY LHD vocational vehicle standards and maintaining those standards through 2027. For
MHD and HHD motorhomes, the adoption of standards that would only require MHD and HHD
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motorhomes to be equipped with more efficient engines and tires could be adopted. As discussed by
EPA in the Proposed Rules, standards based on improved transmissions for MHD and HHD vocational
vehicles/motorhomes would not be feasible since the engine and transmission are manufactured by nonintegrated manufacturers. [EPA-HQ-OAR-2014-0827-1261-A1 p.23]
Complying with standards based on the above recommendations in lieu of those proposed would reduce
the incremental per vehicle cost of compliance by approximately 75% and this would reduce if not
eliminate the negative economic impacts seen in the four scenario analysis discussed in the previous
section. [EPA-HQ-OAR-2014-0827-1261-A1 p.24]
VIII. Custom chassis manufacturer exemption
EPA has requested comment on whether “customs chassis manufacturers,” like emergency vehicles,
should be exempt from some of the Proposed Rules and how that term should be defined. While we
believe that an exemption is appropriate for all motorhomes, or at minimum, separate standards, we will
provide some information in response to this request. However, RVIA strongly urges EPA not to take
the position that a custom chassis manufacturer exemption will resolve all the issues RVIA has raised in
this submission. While custom chassis manufacturers do deserve some special consideration, especially
since they particularly cannot use ABT provisions to meet infeasible standards or the costs of the
Proposed Rule, this does not mean other motorhome chassis manufacturers do not merit separate and
more achievable standards. This is especially true since these other motorhome chassis manufacturers
are also unlikely to be able to use ABT to solve their non-compliance problems due to the fact that most
other vocational vehicles that might generate credits for motorhome chassis manufacturers are also
unable to comply under the GEMS program. [EPA-HQ-OAR-2014-0827-1261-A1 p.24]
With the above qualifications in mind, RVIA would support a standard for custom chassis
manufacturers that would be solely based on fitting vehicles with more efficient engines and tires. This
is similar to that proposed for emergency vehicles. This would allow feasible and reasonable
technologies to be applied to reduce emissions rather than fully exempting customs chassis
manufacturers from all standards. [EPA-HQ-OAR-2014-0827-1261-A1 p.24]
To reduce the potential for such a provision providing some smaller manufacturers with a competitive
advantage, RVIA proposes that all manufacturers, regardless of size, have the opportunity to certify a
motorhome chassis to the custom chassis manufacturer standards up to a specified volume threshold.
We suggest the following thresholds: [EPA-HQ-OAR-2014-0827-1261-A1 p.24]
1,000 LHD (class 2b-5) motorhome chassis
1,000 MHD (class 6-7) motorhome chassis
2,500 HHD (class 8) motorhome chassis
We note that such a definition is consistent with prior EPA practice. EPA permits small volume test
groups to be certified as if they were small volume manufacturer test groups. See 40 C.F.R. § 86.183801
(Small volume manufacturer certification procedures). [EPA-HQ-OAR-2014-0827-1261-A1 p.24]
The same logic should apply to large, multi-vehicle manufacturers who only produce low volumes of
chassis designed exclusively for use in the motorhome industry. [EPA-HQ-OAR-2014-0827-1261-A1
p.24]
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EPA and NHTSA should recognize the unique nature of the motorhome sector, including its exceptional
cost-sensitivity, low mileage and low production of its vehicles, and its inability to absorb significant
and cumulative regulatory costs. [EPA-HQ-OAR-2014-0827-1261-A1 p.27]
Given these costs, which exceed any benefits, EPA should put motorhomes in a category separate from
other vocational vehicles. If they are not exempt, they should be subject to a different and more feasible
set of regulations which impose more reasonable costs. Such standards could be: [EPA-HQ-OAR-20140827-1261-A1 p.28]
-For LDH motorhomes, EPA should adopt only the MY 2021 LHD vocational vehicle standards and
continue them through MY 2027. [EPA-HQ-OAR-2014-0827-1261-A1 p.28]
-For MHD and HHD motorhomes, EPA should require only more efficient engines and tires. [EPAHQ-OAR-2014-0827-1261-A1 p.28]
Custom chassis manufactures merit special recognition given their low volumes and inability to average
vehicles across fleets or otherwise make economic use of the ABT provisions. These vehicles should
only be required to use more efficient engines and tires. Customs chassis should be defined by volume
of production set forth in section VIII to avoid unintended competitive harms, in accordance with EPA
precedent. [EPA-HQ-OAR-2014-0827-1261-A1 p.28]

26

RVIA does not assert that motorhomes belong in a separate regulatory category other than vocational,
but that, if regulated, it should have its own separate standards within the vocational group, just as
emergency vehicles are regulated separately.
27

The analysis below only focuses on Alternative 3 as presented in the Proposed Rules. Alternative 4
would be even more problematic, but for purposes of these comments, was not modeled.
28

Clearly, if requirements under Alternative 3 are not feasible, imposition of Alternative 4 would be
even less feasible.
Response:
The agencies’ responses to comments related specifically to companies meeting the definition of small
business under SBA regulations are addressed in Section 15.4 of this response to comments document.
As was mentioned above in Section 6.2.3, use of simplified GEM as an optional certification tool can be
justified in cases where either the typical duty cycle of the vocational application is poorly represented
by any of the three final test cycles; where we find that the default GEM vehicle characteristics are so
different from real world characteristics (for example engine power to vehicle weight ratio) that use of
full GEM with active simulation of actual driveline parameters would not reasonably test the
effectiveness of applied technologies; and where the certifying manufacturer produces small volumes of
vocational chassis using a non-integrated business model where driveline optimization is not feasible
and other transmission improvements would either be ineffective or not cost-effective.
Upon careful consideration of all the comments related to vocational vehicle chassis manufacturers who
produce small volumes of specialized or non-diversified products, we are adopting optional standards
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for seven applications of vocational vehicles that we are calling custom chassis. Although this issue has
some implications for our consideration of small business concerns, the custom chassis provisions
discussed in the proposal were not intended to be limited to small businesses, and are not so limited in
the final rules.
Discussions with representatives on our Small Business Advocacy Review Panel included exploration
of a low volume production threshold below which some manufacturers may avoid some obligations of
this regulation. Consistent with the recommendations of the Panel, the agencies requested comment on
how to design a small business vocational vehicle program, including comments on a possible small
volume threshold below which some small business exemption may be available.195 Some commenters
addressing this issue supported a small volume threshold for small businesses of either 200 vehicles per
year, or a different threshold set based on the market share of the entity, or other low-volume thresholds
ranging as high as 26,000 vehicles per year. We received adverse comment from Daimler stating it
would be unfair to make less stringent standards available solely on the basis of sales volume, because if
a technology exists for one manufacturer, it is available to all manufacturers. We received adverse
comment from OshKosh that less stringent regulations on a limited production volume stifles a custom
chassis manufacturers’ opportunity to grow their business.
Upon consideration of these comments, the agencies are not finalizing a broad sales volume threshold
below which a vocational chassis manufacturer may certify under the optional standards. Instead we are
adopting an optional custom chassis program that is available to businesses of all sizes and production
volumes. In addition to the flexibilities described in Section 15.4, the custom chassis program includes
some flexibilities for small businesses that will not be available to large manufacturers. Specifically, we
are permitting small businesses to use credits generated in the primary program as part of a custom
chassis compliance plan, and we are permitting small businesses that manufacture drayage tractors to
certify a small number of these vehicles each year to the custom chassis standards otherwise applicable
to transit buses. See Section V.C.3 of the Preamble.
In response to the comment requesting clarification on our reasons for adopting a non-GEM design
standard option for motor homes, cement mixers, and emergency vehicle chassis, this is because we
have determined these vehicles to have the least number of feasible technologies that can be applied in
Phase 2. Emergency vehicles and concrete mixers have been determined by the agencies to essentially
need only to apply low rolling resistance tires in addition to certified engines and low leakage air
conditioning. Motor homes have been determined to apply these technologies as well as tire pressure
systems. We generally agree with the commenters from the motor home sector that there are very few
technologies likely to prove cost-effective for these vehicles, given the typically low miles traveled by
these vehicles. See Section 6.3.7 above for more details on why we conclude that tire pressure systems
are feasible. Where a manufacturer of these vehicles is able to apply the same technology on all of its
production without averaging, we offer the non-GEM option as a compliance flexibility to avoid some
of the certification burden associated with running GEM. We were unable to identify other custom
chassis technology packages that we believed could be applied at 100 percent adoption rate; thus,
averaging (and use of GEM) was deemed necessary for other vehicles.
In response to the comment with concerns about the custom chassis program assuming a single weight
class for each vehicle type, we have concluded this simplification is valid for preventing stranded
averaging sets and easing the compliance burden for low-volume manufacturers. 196 We fully expect
manufacturers to continue producing vehicles in varying weight classes as demanded by the market.
The regulatory simplification does not mean that custom chassis vehicles actually must be produced at
195
196

See proposed rules at 80 FR 40295, July 13, 2015.
Averaging sets for custom chassis include all weight classes of a single custom chassis subcategory.

Page 1295 of 2127

A528

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 218 of 382

the weight corresponding to the assumed regulatory category. For example, a manufacturer may
produce 100 motor homes where 90 are MHD and 10 are HHD. All of these may be simulated as MHD
in GEM and comprise one averaging set, and credits for purposes of averaging will be calculated
according to the actual vehicle-level regulatory useful life. The actual engines used in these vehicles
will separately be certified to the applicable engine standard. See Section 6.5 for responses to
comments on certification of custom chassis, and see Section V.D of the Preamble for more discussion
of this process.

6.4.2 Off-Road/Low Speed Vehicles
Organization: Clarke Power Services
1031.631 Exemption of vocational vehicles intended for off-road use: The chassis of vehicles in the
vocational industries in general and the off-road vehicles take a tremendous amount of load and torque
(twisting). This kind of use guarantees that the chassis will be worn out prior to the modifications that
were used to prepare the vehicle to be a vocational truck. The work box, crane, hydraulic lifts, etc. that
are required in the vocational application are expensive and are transferred to the next chassis. When the
replacement chassis is a Glider, then this commenter believes that the flexibility should be granted with
regard to the engine choice. This commenter recommends that one sentence should be struck from
1031.631; that sentence being “This section does not exempt engines used in vehicles from the
standards of 40 CFR part 86 or part 1036” atop of page 40655. Striking this sentence will give
maximum flexibility once the agencies realize the vocational equipment being described may be older
than MY 2014. [EPA-HQ-OAR-2014-0827-1005-A1 p.5]
Organization: Rubber Manufacturers Association (RMA)
The Agencies Should Continue to Exempt Vehicles Equipped with Tires with a Maximum Speed
Rating at or Below 55 mph
In the Phase 1 rulemaking, EPA exempted a vehicle based solely on the use of tires with a maximum
speed rating at or below 55 mph (“speed restricted tires”). In the Phase 2 NPRM, the agencies are
proposing to eliminate this exemption because “the agencies are concerned that tires are so easily
replaced that this would be an unreliable way to identify vehicles that truly need special consideration.”
80 Fed. Reg. at 40295. While RMA recognizes the concern that the agencies express in eliminating this
exemption, RMA believes that the speed restricted tires merit special consideration. [EPA-HQ-OAR2014-0827-1304-A1 p.15] [EPA-HQ-OAR-2014-0827-1933-A1 p.2]
These tires typically are designed to achieve tire performances such as high load carrying capacity and
durability that are specific to the vehicles on which they are installed, which often are used in off-road
applications. A tire that is appropriate for use on a vehicle used for off-road applications would not see a
meaningful fuel consumption benefit due to the use of low rolling resistance tires due to its typical drive
cycle at low speeds on aggressive terrain. A speed restricted tire would not be suitable for use on a
vehicle that does not specify these tires. The concern that this type of tire could be installed on a vehicle
that otherwise does not require these tires is not founded, since speed restricted tires would not perform
appropriately on other types of vehicles. For example, if a speed restricted tire were installed on a
vehicle that is used in highway applications, the integrity of the tire would be impaired at highway
speeds, and the operator of the vehicle would not be satisfied with its performance. [EPA-HQ-OAR2014-0827-1304-A1 p.15] [EPA-HQ-OAR-2014-0827-1933-A1 p.2]
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10 Non-GHG Emissions Impacts and Their Associated Effects
10.1 Emissions Inventory Impacts
Organization: California Air Resources Board (CARB)
Neutral Comment to Provide Additional Information
Comment – NOx benefits from the extended use of APUs appear overestimated
According to page 40219 of the NPRM, to date, manufacturers are meeting the 2014 MY GHG
standards without the use of automatic engine shutdown (AES) systems or APUs. U.S. EPA and
NHTSA assume an APU/AES technology adoption rate of 90 percent for 2024+ MY class 7 and 8
tractors (page 40393 – 40394 of the NPRM). Given that manufacturers complied with Phase 1 without
using APUs, CARB staff believes a 90 percent adoption rate may be too high. [EPA-HQ-OAR-20140827-1265-A1 P.172]
Additionally, CARB’s engine certification database shows that almost all of the 2014 MY engines
which are sold in California (especially in class 8) are certified (as 50-State families) to the California
clean idle engine requirements of 30 grams/hour NOx at idle. Following U.S. EPA and NHTSA’s
projection of increased use of APUs during extended idling in combination tractors, the NPRM claims
34 percent NOx emissions reduction in year 2050 (page 40412 of the NPRM). Considering that APUs
emit only a slightly lower NOx emissions than CA clean idle certified engines (because they are
certified to CA clean idle requirements), such a high reduction in tailpipe NOx emissions (i.e., 34
percent) is not expected. [EPA-HQ-OAR-2014-0827-1265-A1 P.172]
Therefore, CARB staff encourages U.S. EPA and NHTSA to: [EPA-HQ-OAR-2014-0827-1265-A1
p.172]
1. Re-evaluate the projected level of AES/APU systems that will be used by manufacturers to
comply with the requirements of the proposed regulation and;
2. Provide more information on the methodology and assumptions used to estimate the NOx
emission benefits associated with this regulation.
3. Update the NOx emission benefit estimates to account for the current prevalence of clean idle
certified engines.
Response:
In response to the comments from the proposal, the agencies have modified the projected adoption rates
of idle reduction technologies. Additional details are provided in Chapter 2.4 and 2.8 of the RIA.
Furthermore, the MOVES emission rates for extended idle and APUs were updated based on the
analyses of the latest test programs that reflect the current prevalence of clean idle certified engines.
This change resulted in smaller differences between emission rates for extended idle of the main engine
and APUs for all criteria pollutants. Therefore, the emissions benefits of using APUs during extended
idle, instead of the main engine, are much lower for non-GHGs in the final rulemaking than the proposal
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(see Section VIII of the Preamble). Additional details on the revised emission rates are provided in the
memorandum to the docket.203
Organization: California Air Resources Board (CARB)
Comment – Need to control PM emissions from APUs to prevent Phase 2 causing PM increases
The NPRM requests comment on the need and appropriateness to further reduce PM emissions from
APUs. The Phase 1 regulations included provisions to use extended idle reduction technologies as a
compliance path to meet the GHG standards for sleeper cab tractors. In developing the Phase 1 GHG
standards, U.S. EPA and NHTSA assumed that manufactures would install diesel-fueled APUs on all of
the sleeper cab tractors to meet the Phase 1 GHG standards. Because the federal emission standards for
APUs are less stringent than those for on-road heavy-duty engines, it was estimated that compliance
with the Phase 1 standards using APUs as a compliance option would increase PM emissions by
approximately 8 percent in 2030. Concerned about this potential increase in PM emissions, CARB and
other stakeholders recommended that U.S. EPA and NHTSA regulate PM emissions from diesel-fueled
APUs in the Phase 1 rulemaking.75 However, U.S. EPA and NHTSA chose not to take action on APUs
because such action was outside the scope of the Phase 1 rulemaking. [EPA-HQ-OAR-2014-0827-1265A1 p.178-179]
To date, CARB staff is not aware of any tractor manufacturers using APUs as a technology option to
meet the Phase 1 GHG standards. Nonetheless, U.S. EPA and NHTSA are proposing the use of
extended idle reduction technologies as a compliance option to meet the proposed Phase 2 standards.
Moreover, like in Phase 1, the proposed rule does not require PM control from APUs. Thus, U.S. EPA
and NHTSA’s inventory estimates project that compliance with the Phase 2 standards would increase
federal PM emissions from heavy-duty trucks by approximately 10 percent in 2050 mainly due to PM
increases from APUs. The NPRM requests comments on the need and appropriateness to further control
PM emissions from APUs, taking into account cost, safety, noise, and energy factors. Although, as
noted above, CARB staff believes the projection of APU use in the NPRM may be too high and hence
the actual PM increases may be lower than projected, CARB staff is concerned about any such PM
increases and believes they should be eliminated. [EPA-HQ-OAR-2014-0827-1265-A1 p.179]

75 See http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OAR-2010-0162-2354 for Phase
1 Comment submitted CARB and for comments by others “EPA Response to Comments, EPA-420-R11004, August 2011, Pages 136-140 http://www.epa.gov/otaq/climate/regs-heavy-duty.htm.
Response:
In addition to the CO2 emission standards for tractors, EPA is adopting Phase 1 and Phase 2
requirements to control particulate matter (PM) emissions from diesel-fueled auxiliary power units
(APU) installed in new tractors. Additional details are discussed in Section III.C.3 of the FRM
Preamble.
203

U.S. EPA. Updates to MOVES for Emissions Analysis of Greenhouse Gas Emissions and Fuel Efficiency
Standards for Medium- and Heavy-Duty Engines and Vehicles – Phase 2 FRM. Docket No. EPA-HQ-OAR-2016.
July, 2016.
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10.2 Health Effects, Environmental Effects, and Air Quality Impacts of
Non-GHG Pollutants
Organization: American Lung Association
This past April, the American Lung Association’s 16th annual State of the Air report once again found
that cities in California ranked among the most polluted in the nation for both ozone and particle
pollution. Transportation is leading source of pollution here, threatening the health of all residents of
this region, but especially children, seniors, people living with asthma, COPD and other respiratory
conditions. Pollution from the transportation sector is an added burden for those communities most
disadvantaged by multiple pollution sources, including refineries, ports, rail yards and the freeways that
carry the nation’s goods through these communities first and most. [NHTSA-2014-0132-0087-A1 p.2]
[[These comments can also be found in Docket Number EPA-HQ-OAR-2014-0827-1420, pp.142-143.]]
The residents of Southern California and the San Joaquin Valley have perhaps the most to gain from a
strong rule of any area in the nation. In the past months, Californians have experienced record
temperatures, raging wildfires, torrential flooding and a persistent drought that has grown over the past
four years into a major threat to air quality, water supplies, and the way of life that makes California
unique. [NHTSA-2014-0132-0087-A1 p.2 [These comments can also be found in Docket Number EPAHQ-OAR-2014-0827-1420, p.143.]]
Organization: Bay Area Air Quality Management District (BAAQMD)
The San Francisco Bay Area (Bay Area) is home to more than 7 million people, and has one of the
densest populations located adjacent to highways in the United States. The BAAQMD Community Air
Risk Evaluation (CARE) program and California Air Resources Board (ARB) studies have shown that
85% of the risk from toxic air contaminants in the Bay Area comes from diesel Particulate Matter (PM).
This is a significant air quality problem especially in the West Oakland area where an ARB health-risk
assessment showed that up to 70% of the cancer risk is coming from on-road sources of air pollution.
[EPA-HQ-OAR-2014-0827-1136-A1 p.1]
Organization: California Air Resources Board (CARB)
In 1998, CARB identified diesel PM as a toxic air contaminant. In 2012, the International Agency for
Research on Cancer, which is part of the World Health Organization, also classified diesel engine
exhaust as carcinogenic to humans.76 Numerous studies have shown diesel PM’s adverse effects on
human respiratory and cardiovascular systems and its contribution to increased morbidity and mortality.
Further details regarding diesel PM health effects is available on CARB’s website at
http://www.arb.ca.gov/research/diesel/diesel-health.htm. [EPA-HQ-OAR-2014-0827-1265-A1 p.180]
The health risk posed by diesel PM is one of the largest public health problems tackled by CARB in
recent decades, and even after an extensive control program including a series of air toxic control
measures in California (see for example the mobile source measures listed at
http://www.arb.ca.gov/toxics/atcm/atcm.htm), diesel PM remains responsible for 60 percent of the
known risk for air contaminants. Hence, controlling diesel PM remains a huge priority for CARB.
Diesel PM also contains black carbon, which is a powerful short-lived climate pollutant, so even beyond
the toxicity reasons for controlling diesel PM, there are climate reasons as well. The PM 2.5 increases
projected for the Phase 2 regulation are very significant – an increase of 1,631 tons and 2,257 tons of
nationwide PM 2.5 in 2035 and 2050,77 respectively. To put those emission increases in perspective,
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they are greater than the entire projected reductions of 1,058 tons statewide diesel PM in 2023 from
CARB’s Truck and Bus Regulation.78 While this issue does not significantly affect California because
CARB already requires DPFs on APUs, CARB staff supports adopting similar requirements at the
federal level concurrent with the Phase 2 program. [EPA-HQ-OAR-2014-0827-1265-A1 p.180181][This comment can also be found in section 4.6 of this comment summary]

76 IARC: Diesel Engine Exhaust Carcinogenic, http://www.iarc.fr/en/media-centre/pr/2012/pdfs/pr213
E.pdf
77

Phase 2 Greenhouse Gas Emissions and Fuel Efficiency Standards for Medium and Heavy-Duty
Engines and Vehicles; Notice of Proposed Rulemaking; 40 CFR 1036; 40 CFR 1037; 40 CFR 86;
http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OAR-2014-0827-0002.

78

(CARB, 2014d) California Air Resources Board, “Staff Report: Initial Statement of Reasons for
Proposed Rulemaking – Proposed Amendments to the Truck and Bus Regulation,” page 33, March
2014, <http://www.arb.ca.gov/regact/2014/truckbus14/tb14isor.pdf>.
Organization: California State Senator Ricardo Lara
[The following comments were submitted as testimony at the Long Beach, California public hearing on
August 18, 2015. See Docket Number EPA-HQ-OAR-2014-0827-1420, p. 57.]
In order to meet our reduction goals, we must invest in cleaner transportation technologies with a
technology-neutral approach that incentivizes improvements in air quality along with reductions in
greenhouse gases. We have made that commitment in California, investing millions of cap and trade
dollars to the development of clean truck technology. However, we need an ambitious federal standard
that complements and supports these efforts with stringent rules that will be implemented as soon as
possible. [This comment can also be found in section 9.3 of this comment summary]
Organization: City of South Bend, Indiana
Locally, air quality affects our County, with ozone and particulates adversely impacting human health
approximately eight days per year.2 With a diverse community and a poverty rate of 27.8 percent,3 we
recognize that we must protect the health of vulnerable populations while being good stewards of
limited taxpayer resources. Here in South Bend we are already replacing much of our fleet with cleanerburning and lower-cost compressed natural gas vehicles. [EPA-HQ-OAR-2014-0827-1009-A1 p.1]

2 American Lung Association, 2015 State of the Air, St. Joseph County Indiana
3 U.S. Census Bureau, American Community Survey, 5-Year Estimates
Organization: Climate 911
35 million Americans live or work within 300 meters of a major roadway and are exposed to diesel
pollution. Health consequences include adverse birth outcomes, childhood asthma, impaired lung
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development, cancer, heart disease, and premature death. (EPA 2002, 2014). This hazardous exposure
should be decreased to the greatest extent technically and economically feasible in the shortest
possible amount of time. [EPA-HQ-OAR-2014-0827-1179-A1 p.1]
U.S. EPA. Health Assessment Document for Diesel Engine Exhaust (Final 2002). U.S. Environmental
Protection Agency, Office of Research and Development, National Center for Environmental
Assessment, Washington Office, Washington, DC, EPA/600/8-90/057F, 2002.
US EPA Update on Diesel Health Issues and EPA Actions 2014
http://www.epa.gov/cleandiesel/documents/diesel-health-issues-5-21-14.pdf Clean Air Task Force, An
Analysis of Diesel Air Pollution and Public Health in America
Organization: Coalition on the Environment and Jewish Life
Finally, the proposed rule would reduce toxic air pollution from idling trucks and refineries that produce
fuel, resulting in $37 billion in health and welfare benefits, including reductions in mortality and
hospitalizations. Many refineries and areas where trucks idle for long periods of time are in low-income
areas, so this rule will have a particularly important impact on these affected communities. [EPA-HQOAR-2014-0827-1249-A2 p.1]
Organization: Dignity Health
[The following comments were submitted as testimony at the Long Beach, California public hearing on
August 18, 2015. See Docket Number EPA-HQ-OAR-2014-0827-1420, p. 204.]
Dignity Health's healing mission and values compel us to seek ways to further improve air quality and
the health of communities throughout the Southwest.
Strict standards will provide incentives to increase investment in clean truck technology and to help the
U.S. meet federal ozone standards, which Dignity Health activity supports.
Our nation's current heavy-duty truck fleet poses significant health risks to Americans across the
country.
Organization: East Yard Communities for Environmental Justice (EYCEJ)
These standards have the ability to help protect our most vulnerable populations from air pollution and
the impacts of climate change. These impacts are disproportionately felt in low income and
communities of color. From the idling of trucks to the refineries located next to homes and other
sensitive receptors, it is the duty of the EPA to ensure that best practices are implemented to protect
public health. Our members live on the fence line of oil and gas production, live with trucks idling
nearby and rumbling through their neighborhoods, and shoulder the undue costs of these impacts
through medications, hospitalizations, physical ailments, and premature deaths. [EPA-HQ-OAR-20140827-0843 p.1-2]
Organization: Environmental Law and Policy Center

Page 1461 of 2127

A534

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 224 of 382

[The following comments were submitted as testimony at the Chicago, Illinois public hearing on August
6, 2015. See Docket Number EPA-HQ-OAR-2014-0827-1372, p. 216-219.]
They would save over a thousand lives each year.
The proposed regulation should do more to protect children's health. Asthma hospitalization rates in
Chicago are nearly double those of the national average, and that's why we're so concerned that the
proposed rule would actually increase particulate pollution by encouraging the use of auxiliary power
units on trucks. We urge you to amend this rule by requiring that these units be equipped with
particulate filters. This would eliminate the long-term increase in particulate pollution which may occur
as a result of these regulations. [This comment can also be found in section 4.6 of this comment
summary]
Organization: Gilroy, JD
Since I work as a health care utilization analyst for a large insurance company, I am very well aware
that massive reductions in pollution can also yield great reductions in morbidity and mortality for
residents susceptible to asthma, heart attacks, and other cardiovascular conditions. To speak anecdotally,
while I take great joy in the beauty of the city of Chicago, the air quality here is notoriously bad, even
years after the state of Illinois outlawed public indoor smoking and the city closed two old coal-fired
power plants known as Crawford and Fisk. I have simply lost count of all the friends and family
members who suffer from asthma or other more exotic medical conditions that are very probably linked
in part to environmental toxins and irritants. [EPA-HQ-OAR-2014-0827-0751 p.2]
Organization: Houston-Galveston Area Council (H-GAC)
This rule, as proposed, will have substantial regional air quality and public health benefits. Projected
emission reductions of 2.4 million tons of NOx emissions over the lifetime of the program should result
in significant improvements of ground level ozone levels in our region. [EPA-HQ-OAR-2014-08271142-A2 p.1]
Organization: Illinois Public Interest Research Group (PIRG)
[The following comments were submitted as testimony at the Chicago, Illinois public hearing on August
6, 2015. See Docket Number EPA-HQ-OAR-2014-0827-1372, p. 255.]
The standards are also important for public health. The reduction of toxic air pollution by the proposal
rule will result in $37 billion in health and welfare benefits, including reductions in mortality and
hospitalizations.
Organization: League of Women Voters of Los Angeles County
As we continue to learn that climate change is expected to increase to dangerous ozone levels in many
areas and that the poorest people live within the areas closest to Los Angeles County's main port areas
of Los Angeles and Long Beach and along the related freeway truck routes, it is abundantly clear that
unless we adopt the proposed truck standards, air pollution will worsen asthma symptoms and trigger
higher rates of asthma attacks among children and adults, along with other dire impacts on the health of
citizens of Los Angeles County.
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Organization: Manufacturers of Emission Controls Association (MECA)
Emission reductions aimed at lowering emissions of the primary precursors of ozone such as volatile
organic compounds (VOCs) and NOx, will have a positive impact on lower ambient ozone levels,
climate change, as well as human health. [EPA-HQ-OAR-2014-0827-1210-A3 p.3]
Organization: Mass Comment Campaign sponsored by anonymous 1 (email) - (23)
I am concerned about the impact of climate change and air pollution on the health of my family. Climate
change threatens the health of our children through increased heat, air pollution, fires, storms, drought,
airborne allergens, and other serious effects. That's why I strongly support improved fuel efficiency
standards that would reduce dangerous climate pollution from medium and heavy duty trucks. [EPAHQ-OAR-2014-0827-1341-A1 p.1]
The proposed standards will help protect our families from harmful climate change and from unhealthy
air pollution. They will significantly reduce our national fuel consumption, and will save money for
both truckers and consumers. [EPA-HQ-OAR-2014-0827-1341-A1 p.1][This comment can be found in
9.4 of this comment summary]
Organization: Mass Comment Campaign sponsored by the Pew Charitable Trusts (web) - (4,452)
Burning less fossil fuels also means less pollution and related illnesses such as asthma [EPA-HQ-OAR2014-0827-1252-A1 p.1]
Organization: Manufacturers of Emission Controls Association (MECA)
The link between Ground Level Ozone and Climate Change
There is a significant linkage between ground level ozone concentrations and climate change impacts.
One example was detailed by a group of researchers from the United Kingdom in a 2007 Nature
publication. In this work, ground-level ozone was shown to damage plant photosynthesis resulting in
lower carbon dioxide uptake from plants that have been exposed to higher levels of ozone. Other studies
have shown that increasing average annual temperatures, resulting from climate change, are likely to
result in even higher levels of ozone in the environment. [EPA-HQ-OAR-2014-0827-1210-A3 p.3]
Emission reductions aimed at lowering emissions of the primary precursors of ozone such as volatile
organic compounds (VOCs) and NOx, will have a positive impact on lower ambient ozone levels,
climate change, as well as human health. [EPA-HQ-OAR-2014-0827-1210-A3 p.3
Policies that aim to reduce ambient ozone levels may also become more necessary and important to
either mitigate the climate change impacts of ground level ozone or to mitigate higher ozone levels that
result from climate change. [EPA-HQ-OAR-2014-0827-1210-A3 p.3-4]
The health-based National Ambient Air Quality Standards require that states focus on reducing their
ambient levels of criteria pollutants. California and the Northeast states are struggling to achieve
existing federal ozone ambient standards, and are already preparing to meet tighter ozone NAAQS
limits in the future. These states are concerned about GHG emissions as well as NOx from mobile
sources such as heavy-duty engines since the mobile sector represent 50-80% of their NOx inventory.

Page 1463 of 2127

A536

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 226 of 382

Implicit in federal and state greenhouse gas emission analyses is the ability of these advanced
powertrain options to meet the applicable criteria pollutant emission standards, such as CO, NOx, and
non-methane organic gases (NMOG). All of these advanced, heavy-duty powertrain options combined
with the appropriately designed and optimized emission control and efficiency technologies can meet all
current and future federal and state criteria emission requirements. In this manner, advanced emission
controls for criteria pollutants enable advanced powertrains to also be viable options for reducing
greenhouse gas emissions. [EPA-HQ-OAR-2014-0827-1210-A3 p.4]
Organization: Moms Clean Air Force
[The following comments were submitted as testimony at the Chicago, Illinois public hearing on August
6, 2015. See Docket Number EPA-HQ-OAR-2014-0827-1372, p. 64-65.]
While I, of course, am concerned about my child's health, I know that also frequently there are more
freight depots and shipping companies in frontline neighborhoods where pollution is worse than in my
neck of the woods. In Illinois, the rate of childhood asthma is at 13 percent, which is one percent higher
than the national rate. The age adjusted asthma mortality rate here in Chicago is nearly five times higher
in non-Hispanic blacks than in non-Hispanic whites. This rule will have a significantly positive impact
on these affected communities.
Organization: Moving Forward Network
Eliminate loophole for Auxiliary Power Units (APUs), which will increase harmful Particulate Matter
Emissions – As the California Air Resources Board has pointed out, a regulation that will increase the
use of APUs more extensively throughout the nation will result in increased PM2.5 emissions unless
these APUs are equipped with diesel particulate filters. We cannot sacrifice public health protections as
we seek to battle climate pollution. We represent groups on the front lines battling deadly pollution from
the freight industry. This approach that increase PM2.5 emissions is even more problematic given at
least one state, California, has shown that diesel particulate filters can be required on APUs. The final
rule should require the use of diesel particulate filters on APUs. [EPA-HQ-OAR-2014-0827-1130-A2
p.2][This comment can also be found in section 4.6 of this comment summary]
Organization: Northeast States for Coordinated Air Use Management (NESCAUM)
Ozone
Ozone remains a persistent pollution problem in parts of the NESCAUM region during warm weather
months. The evolution of severe ozone episodes often begins with the passage of a large high pressure
area from the Midwest to the middle or southern Atlantic states. Three primary pollution transport
pathways affect air quality in the region: long-range, mid-level, and near-surface. During severe ozone
episodes associated with high-pressure systems, these pathways converge on the Mid-Atlantic area,
where sea and bay breezes act as a barrier and funnel ozone and other air pollutants up the Northeast
Corridor. [EPA-HQ-OAR-2014-0827-1221-A1 p.4-5]
Collectively, NOx emissions and ambient ozone concentrations in the region have dropped significantly
since 1997, along with the frequency and magnitude of exceedances of the health-based ozone national
ambient air quality standard (NAAQS).5 Despite this demonstrated progress, some of the most populous
areas of the region continue to violate the 2008 0.075 ppm ozone NAAQS. Attaining the standard in
these areas will require significant additional NOx reductions within the Northeast and in upwind areas.
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Looking toward the future, additional NOx reductions will be critical to ozone attainment in order to
meet the recently revised 0.070 ppm ozone NAAQS, which EPA projects will continue to be exceeded
in our region in 2025. [EPA-HQ-OAR-2014-0827-1221-A1 p.5][This comment can also be found in
section 15.8.2 of this comment summary]
Particulate Matter
Scientific evidence has established a solid link between cardiac and respiratory health risks and transient
exposure to ambient fine particle pollution that is capable of penetrating deep into the lungs.6
Exceedances of the fine particle NAAQS can occur at any time of the year, with some of the highest
levels often reached in the winter. There are important differences in the chemical species responsible
for high fine particle levels during summer and winter in the Northeast. Regional fine particle formation
in the eastern United States is primarily due to SO2, but NOx is also important because of its influence
on the chemical equilibrium between sulfate and nitrate particles during winter when nitrates can be a
relatively greater contributor to urban PM2.5 levels. [EPA-HQ-OAR-2014-0827-1221-A1 p.5][This
comment can also be found in section 15.8.2 of this comment summary]
Acid Deposition
Atmospheric sources of nitrogen are a primary contributor to acidification of forest soils and fresh water
ecosystems in the Northeast. Nitrogen saturation results in a number of important changes in forest
ecosystem functions, including: (1) increased acidification of soils and surface waters; (2) depletion of
soil nutrients and the development of plant nutrient imbalances; and (3) forest decline and changes in
species composition. More than 30 percent of the lakes in the Adirondacks and at least 10 percent of the
lakes in New England are susceptible to the effects of acidic episodes that include long-term increases in
mortality, emigration, and reproductive failure of fish, as well as short-term acute effects. Acidic
episodes can occur at any time of the year but typically are most severe during spring snowmelt, when
biological demand for nitrogen is low and saturated soils exhibit lower nitrogen retention.7 [EPA-HQOAR-2014-0827-1221-A1 p.5-6]
Marine Eutrophication
Airborne nitrogen is an important contributor to eutrophication, the process by which a body of water
acquires a high concentration of nutrients that promote excessive growth of algae. As the algae die and
decompose, high levels of organic matter and decomposing organisms deplete the water of available
oxygen, causing the death of other organisms, such as fish. Atmospheric nitrogen is a major contributor
to eutrophication of key coastal resources in the Northeast, including Barnegat Bay in New Jersey and
Long Island Sound.8 The Chesapeake Bay is the largest estuary in the U.S. and its watershed stretches
across more than 64,000 square miles, encompassing parts of six states, including New York. Since the
1950s, the bay has experienced a decline in water quality due to over-enrichment of unwanted nutrients
such as phosphorus and nitrogen. The major contributors to nutrient discharge in the bay are wastewater
effluent, urban and agricultural runoff, and air deposition.9 [EPA-HQ-OAR-2014-0827-1221-A1 p.6]
Visibility Impairment
Regional haze is a form of air pollution that obscures the views of city skylines as well as “pristine”
scenic vistas. It is caused by fine particle air pollution and can cover hundreds of square miles in the
East. Natural visibility conditions in the East are estimated at 60 to 80 miles in most locations. Under
current polluted conditions, average visibility ranges from 20 to 40 miles. On the worst days, regional
haze can reduce visibility to just a few miles. Outdoor recreation is a multi-billion dollar industry in the
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U.S. and is of particular economic importance to communities near protected federal lands. Surveys
indicate visitors have rated “clean, clear air” as among the most important features of national parks and
have overwhelmingly ranked scenic views and clean air as “extremely” or “very” important. Studies
have yielded estimates in the billions of dollars for the visibility benefits associated with substantial
national pollution reductions.10 While sulfate, formed from SO2 emissions, is currently the most
important particle constituent of regional haze in the East, reductions in other local and distant pollutant
emissions, including NOx, will be necessary to achieve the nation’s long-term goal of restoring pristine
visibility conditions year-round in national parks and wilderness areas.11 [EPA-HQ-OAR-2014-08271221-A1 p.6-7]

5 NESCAUM. 2010. The Nature of the Ozone Air Quality Problem in the Ozone Transport Region: A
Conceptual Description, prepared for the Ozone Transport Commission by NESCAUM, Boston, MA
(August 2010). Available at:
http://www.nescaum.org/documents/2010_o3_conceptual_model_final_revised_20100810.pdf.
6 U.S. EPA. 2005. Review of the National Ambient Air Quality Standards for Particulate Matter: Policy
Assessment of Scientific and Technical Information, USEPA OAQPS Staff Paper, EPA-452/R-05-005a
(December 2005).
7 Driscoll, C.T., G.B. Lawrence, A.J. Bulger, T.J. Butler, C.S. Cronan, C. Eagar, K.F. Lambert, G.E.
Likens, J.L. Stoddard, and K.C. Weathers. 2001. Acidic deposition in the northeastern United States:
Sources and inputs, ecosystem effects, and management strategies, BioScience 51, 180–198.
8 Bricker, S.B., C.G. Clement, D.E. Pirhalla, S.P. Orlando, and D.R.G. Farrow. 1999. National
Estuarine Eutrophication Assessment: Effects of Nutrient Enrichment in the Nation’s Estuaries, NOAA,
National Ocean Service, Special Projects Office and the National Centers for Coastal Ocean Science.
Silver Spring, MD: 71 pp.
9 Maryland Department of the Environment, Chesapeake Bay Restoration,
http://www.mde.state.md.us/programs/Water/Pages/water/bayrestoration.aspx (accessed September 1,
2011).
10 NESCAUM. 2001. Regional Haze and Visibility in the Northeast and Mid-Atlantic States,
NESCAUM, Boston, MA (January 31, 2001). Available at:
http://www.nescaum.org/documents/regional-haze-and-visibility-in-the-northeast-and-mid-atlanticstates/.
11 In 1999, EPA promulgated the Regional Haze Rule in pursuit of the national visibility goal created
by Congress in the Clean Air Act to ultimately restore natural visibility conditions in 156 national parks
and wilderness areas across the country (called “Class I” areas).
Organization: Respiratory Health Association
[The following comments were submitted as testimony at the Chicago, Illinois public hearing on August
6, 2015. See Docket Number EPA-HQ-OAR-2014-0827-1372, p.129.]
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Tailpipe derived particulate matter triggers asthma attacks and heart attacks, and drives increases in
emergency room visits, and hospitalizations, and premature deaths. Eliminating those emissions as well
as slashing ozone forming and toxic air pollution has reduced health risks and, in fact, has saved lives.
Response:
EPA agrees that emissions of non-GHG pollutants from heavy-duty vehicles contribute to ambient air
pollution that poses significant health and environmental concerns. Along with reducing GHGs, the
Phase 2 standards also have an impact on non-GHG, criteria and air toxic pollutant, emissions. As
discussed in Section VIII.C of the Preamble, the standards will impact exhaust emissions of these
pollutants from vehicles and will also impact emissions that occur during the refining and distribution of
fuel (upstream sources). Reductions in emissions of NOX, VOC, PM2.5 and air toxics expected as a
result of the Phase 2 standards will lead to improvements in air quality, specifically decreases in
ambient concentrations of PM2.5, ozone, NO2 and air toxics, as well as better visibility and reduced
deposition. Section VIII of the Preamble for this final rule details the health and environmental impacts
associated with non-GHG air pollutants. In addition, Section VIII.A.6 focuses on diesel exhaust and
Section VIII.A.8 focuses on exposures and health effects associated with traffic. EPA also agrees that
Environmental Justice (EJ) is an important principle and a more detailed discussion on EJ is included in
Section VIII.A.9.
Several commenters noted concern about the fact that the proposal increased PM2.5 emissions due to
increased usage of auxiliary power units (APUs). EPA is adopting Phase 1 and Phase 2 requirements to
control PM2.5 emissions from APUs installed in new tractors, so we do not expect increases in
downstream PM2.5 emissions from the Phase 2 program. Additional discussion of the APU
requirements can be found in Section 4.6 of this Response to Comments document.
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14.2 Amendments Affecting Gliders and Glider Kits
Organization: American Council for an Energy-Efficient Economy (ACEEE)
Glider Kits
ACEEE fully supports EPA’s proposal to establish GHG and criteria emissions standards for engines in
glider kits and NHTSA’s proposal to include glider kits under its Phase 2 standards. The Phase 2
proposal will allow only engines that have been certified to meet current standards to be installed in new
glider vehicles (p.40174). The agencies have observed sharp increase in glider kit production (p.40529)
recently, which suggests that gliders are being used more and more as a loophole to avoid purchasing
engines that meet 2010 EPA emission standards, and potentially to avoid NHTSA safety regulations26.
These vehicles, unless regulated, will emit significantly higher NOx and PM emissions than from
equivalent vehicles being produced with new engines. [EPA-HQ-OAR-2014-0827-1280-A1 p.29]
Recommendation: Glider Kits [EPA-HQ-OAR-2014-0827-1280-A1 p.30]
x

Adopt standards for Glider vehicles in order to prevent them from using older engines with high
criteria emissions. [EPA-HQ-OAR-2014-0827-1280-A1 p.30]

26 http://www3.epa.gov/otaq/climate/documents/420f15904.pdf
Organization: American Lung Association
The American Lung Association offers the following recommendations to strengthen the stringency and
timing of the proposal and address several key elements of California’s commitment to protecting public
health and air quality. [NHTSA-2014-0132-0087-A1 p.2]
The American Lung Association urges that the glider kit loophole be closed. Glider kits sales have
grown significantly. Many of the engines have substantially greater emissions of NOx and particulate
matter than current emissions standards allow. Glider kit manufacturers must no longer be able to
exploit this loophole leading to more health-threatening pollution. We urge you to finalize the
provisions that would close the glider kit loophole. [NHTSA-2014-0132-0087-A1 p.3]
Organization: California Air Resources Board (CARB)
Comment on Topic Where NPRM Requests Comment
Comment – Gliders: Proposed amendment to U.S. EPA and NHTSA vehicle and engine standards
CARB staff supports U.S. EPA’s proposal to end Phase 1 provisions in 40 CFR part 1037 that: a) allow
used, remanufactured or rebuilt engines certified to pre-Phase 1 emission standards to be installed in
glider kits; and b) exempt glider kits and glider vehicles46 produced by small businesses from the
requirement to obtain a vehicle certificate47 for GHG emissions compliance. Since the adoption of the
federal 2007/2010 emission standards for PM and NOx, glider sales have significantly increased, and
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the Phase 1 provisions affecting glider kit and glider vehicle production did not inhibit the accelerated
growth in the glider market. [EPA-HQ-OAR-2014-0827-1265-A1 p.133]
U.S. EPA believes, and CARB staff concurs, that the proposed changes in the Phase 2 rulemaking are
necessary to curb the nearly 10-fold increase48 in the sale of glider vehicles with older engines (used,
remanufactured, or rebuilt), and the associated increase in emissions that has occurred since the
implementation of the 2007/2010 NOx and PM standards. While criteria pollutant increases due to the
sale of glider vehicles with older engines is somewhat constrained in California as a result of CARB’s
Truck and Bus Regulation, which required the installation of DPFs on heavier trucks (GVWR over
26,000 lbs) starting in 2012, and engine upgrades to at least 2010 NOx and PM emission levels starting
in 2015 for lighter trucks (with GVWR under 26,000 lbs), CARB staff supports U.S. EPA ’s proposal to
limit the production and sale of glider vehicles with older, higher-emitting engines for the nationwide
protection of human health and the environment and to close potential enforcement loopholes. [EPAHQ-OAR-2014-0827-1265-A1 p.133-134]
Glider kits and glider vehicles are currently exempt from NHTSA’s Phase 1 fuel consumption
standards. Unlike U.S. EPA, NHTSA defines glider kits as motor vehicle equipment, not as motor
vehicles, and therefore is only considering the inclusion of completed glider vehicles in its proposed
Phase 2 requirements which will be similar in effect to U.S. EPA’s proposal, including special
provisions for small business manufacturers. NHTSA is seeking comments from the glider industry
regarding its intent to include glider vehicles in its Phase 2 requirements. CARB staff supports
NHTSA’s intent to apply Phase 2 requirements to completed glider vehicles and strongly encourages it
to develop provisions that align, to the extent possible, with U.S. EPA’s proposed requirements. [EPAHQ-OAR-2014-0827-1265-A1 p.134]
46

“Glider kit” typically refers to a chassis and cab assembly produced by a manufacturer without a new
engine, transmission, or rear axle. “Glider vehicle” or “glider” typically refers to the completed
assembly of the glider kit with a used, remanufactured, or rebuilt engine, a transmission, and/or rear
axle. U.S. EPA considers “glider kits” to be incomplete motor vehicles, and, under the Clean Air Act,
has the authority to regulate incomplete motor vehicles, including un-motorized chassis.

47

Under Phase 1, U.S. EPA requires glider kits and gliders to obtain a vehicle certificate, except those
produced by small businesses. The engine installed in the glider kit is not required to certify to the Phase
1 engine standards. Thus, depending on the size of the business producing the glider kit or glider
vehicle, some are exempt from the requirement to obtain a Phase 1 vehicle certificate prior to
introduction into commerce as a new vehicle.

48

(U.S. EPA, 2015) “Frequently Asked Questions about Heavy-Duty Glider Vehicles and Glider Kits.”

Organization: Capacity Trucks, Inc.
A terminal truck is a purpose-built truck: its only purpose is to move trailers in-yard more efficiently
and effectively than can be done with a traditional heavy-duty over-the-road truck. Seventy percent of
terminal trucks are built for off-road use only, operating only in yards. The terminal tractor industry is
very small with only 4,000-6,000 terminal trucks built per year, and is primarily comprised of small
businesses. Fifty percent of our competitors are small businesses and will be exempt from the proposed
Phase 2 regulations governing glider kits and glider vehicles because of their size. This will likely cause
a shift in the market and negatively impact our business.[EPA-HQ-OAR-2014-0827-1303-A1 p.1]
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EPA should exempt engines that are still within their useful life—as measured by miles only, not
years—from the proposed regulations governing glider kits and glider vehicles. Terminal trucks take a
beating on the outside, while the powertrains remain intact. Capacity chassis are typically rebuilt or
refurbished due to severe duty and use, with terminal trucks operating two and three shifts per day at an
average speed of 20 mph. At the time of rebuilding/refurbishment, these trucks may be 5 years old or 25
years old, depending on the customer's use of the vehicle, but typically have limited miles on them.
Terminal trucks are rebuilt and refurbished due to their operating environment: a small confined area,
numerous impacts to trailers and docks or other obstructions, and corrosion from weather exposure.
When a truck couples to a trailer parked against a dock door, as much as 7-8 gs of force is transmitted
through the chassis. [EPA-HQ-OAR-2014-0827-1303-A1 p.1-2]
Vehicles with powertrains that are still within their mile and/or hour useful life should be exempted
from the rule. EPA should not use the years component of the useful life definition because customers
frequently bring in terminal trucks that are greater than ten years old but have very limited miles.
Reusing these powertrains with rebuilt/refurbished or new chassis and vehicle components has no effect
on overall emissions or negative environmental impacts, but results in important cost savings to our
customers, many of whom are small businesses. [EPA-HQ-OAR-2014-0827-1303-A1 p.2]
Organization: Clarke Power Services
I.

Amendments Affecting Gliders

A. Glider Definition Proposed Rules and Past Practices
1. Gliders and Glider Kits: The EPA has defined a Glider as a Motor Vehicle in the proposed
rules and as a Motor Vehicle, Gliders would be subject to the Model Year (MY) Phase 2 GHG
requirements. Reviewing past practices, the trucking industry over the last decade has worked under the
NHTSA guidance that a glider is a repair part not dissimilar to any rebuilt part that is used in the repair
and maintenance of heavy duty trucks and not a Motor Vehicle. The rebuilt engine in the Glider, as a
repair part, complies to the criteria pollutant rules for the MY of the engine that is rebuilt. As a repair
part, Gliders have been used by fleets to refresh or refurbish an “older” heavy duty truck that is beyond
its useful life (defined as a greater than 435,000 miles). Trucks beyond useful life often have rebuilt
engines, transmissions, and rear axle differentials installed to lengthen the miles and years a chassis can
be utilized to haul freight. Fleets move the rebuilt engine, transmission, and/or the rear axle differentials
from the “older” truck to the Glider after which the remainder of the “old” truck is salvaged removing it
from service. Trucking fleets that have made this truck repair process using a Glider repair part an
ongoing method for maintaining their fleet have dramatically changed the safety profile of their fleet.
Glider repaired trucks now have “new” cab, electronics, controls, brakes, and air conditioning along
with rebuilt engines, transmissions, and/or real axle differentials. The engine, transmission and axles are
supplied from the “older” truck, often called a “donor” truck in the industry, and are usually rebuilt. For
a fleet that does not have adequate capital (usually smaller fleets with less than 1000 heavy duty trucks
in service) to purchase new equipment utilizing a Glider as a replacement part gives a freshly
refurbished truck that has the following positive impacts: [EPA-HQ-OAR-2014-0827-1005-A1 p.1-2]
a) Improved operating costs with less down time for maintenance which improves utilization and
reduces the number of trucks required to haul the same tonnage of freight.
b) Improved safety with the same braking, lane drift devices, dynamic cruise control, and blind spot
detection devices found on current MY heavy duty trucks.
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The new cab and controls improve driver skill level and safety.

d) Improved particulate, NOx, and GHG emissions of a newly rebuilt engine compared to worn oil
burning engine which is beyond its useful life. The engine is returned to the MY standard of the “donor“
truck.
e) New air-conditioning components reducing GHG emission compared to hydrofluorocarbon leakage
from the old components. Also the latest standard for refrigerant can be used on Glider equipment with
new air-conditioning components part of the kit.
This commenter recommends that used engines be eliminated as an option when assembling gliders. A
rebuilt engine that has been brought back to the original MY EPA emission standard is always a cleaner
option than a used engine installed in a Glider chassis. [EPA-HQ-OAR-2014-0827-1005-A1 p.2]
2. Phase-out and Exemptions for Small Trucking Fleets: It is the opinion of this commenter
that the intentions of trucking fleets using gliders as described in this paragraph are not motivated by
circumventing the EPA policies, but are most interested in being more efficient by removing old
equipment from service and introducing a significantly improved heavy duty truck in its place. This
being said, the agencies proposing the rule change should carefully access the impact on small trucking
companies. A delay of the rules with an “appropriate” phase-out of the oldest engines to ease the burden
on the small trucking fleets is needed. Also as part of the phase-out and to encourage the oldest engines
to continue to be retired, a hard look at and consideration of the 2010 engine specification for the small
fleet use in Glider equipment is also merited. A recommended schedule for Phase-out of older engines
in Gliders follows: [EPA-HQ-OAR-2014-0827-1005-A1 p.2]
MY EPA Standard

Phase out in Gliders by

1998 – 2003

2021

2004 – 2007

2023

2008 – 2009

2025

2010

2027

Further, with the potential impact being severe on small trucking companies that have adopted the
Glider repair part business model, exempting small trucking companies that have a history of
assembling gliders for their own use should be considered. The agencies should use similar logic on
exempting small fleets as other users of Gliders (Vocational Fleets) to limit the total number of Gliders.
For example each small trucking company’s exemption could be the lesser of the average number of
Gliders built annually over the past 3 years or 150 units/year. This would limit the impact on GHG
emissions because of small numbers of Gliders and aid small fleets in remaining competitive providing
trucking capacity and driver jobs as transition is made. [EPA-HQ-OAR-2014-0827-1005-A1 p.3]
3. Assemblers/Manufacturers of Gliders: There are two type of Glider Assemblers that have been
defined as Manufacturers by the agency’s proposed new rules:[EPA-HQ-OAR-2014-0827-1005-A1 p.3]
a) Type 1 is an assembler/manufacturer that builds Gliders to sell directly to the industry either as a
retail or wholesale completed truck [EPA-HQ-OAR-2014-0827-1005-A1 p.3]
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b) Type 2 is an assembler/manufacturer that is contracted as a third party to assemble a complete
truck. This type of assembler never owns the glider and is not building to resell the final product to an
end user. [EPA-HQ-OAR-2014-0827-1005-A1 p.3]
As defined above, Type 2 assemblers/manufacturers are often hired by small trucking company
customers to assemble the parts, components, and glider repair part into a completed truck. This type of
assembler also has several small businesses that are dependent upon it for a small quantity of Glider
assemblies each year. Further exemption should be evaluated for manufacturers dedicated to assembly
only with no intent or history of retail or wholesale selling of the completed truck. The logic is that
exempt Gliders for small businesses, vocational truck fleets, and off-highway and oil field operators can
all benefit from the synergies of a quality manufacturer that is hired to complete the exempt Glider. The
main qualification for this exemption would be that the Glider is never owned by the
assembler/manufacturer and is not intended for retail sale or wholesale to the end user of the truck. The
end user in this case owns the Glider and donor components throughout the assembly process. [EPAHQ-OAR-2014-0827-1005-A1 p.3]
4. Impact of Section XIV.B: The proposing agencies need to assess carefully the impact of
the proposed rules in light of past practice and the impact on small trucking companies and the
assemblers that support them. There were four impacted groups identified by the agencies; Trailer
Manufacturers, Alternative Fuel Converter, Vocational Chassis Manufacturer, and Glider Vehicle
Assemblers. However, one of the most impacted groups was not identified by the agencies, small
trucking companies. This commenter strongly recommends more diligent review of the impact on small
trucking companies as part of the small business initial impact study as required by the SBREFA. [EPAHQ-OAR-2014-0827-1005-A1 p.3]
5. Cap of Glider Assemblies: This commenter believes that the trucking company’s decision to utilize
Gliders will rationalize itself based on economic factors. As newer MY engines have become more fuel
efficient, the demand for Gliders with cleaner engines will become the choice. Additionally, there is
growing shortages of older engines, since diesel engine blocks have limited life and can only be rebuilt
3 times. This industry is currently considering MY 2010 engines as the choice for Gliders moving
forward. So as the trucking industry transitions, this commenter recommends caps on non-exempt
Gliders based on three years of production as recommended by the Panel Report, c, subsection xi, page
40545; however, instead of using production years 2010-2012 to establish peak levels use production
years 2015-2016. [EPA-HQ-OAR-2014-0827-1005-A1 p.4]
B. Gliders for Special Purpose Vocational Trucks Proposed Rules
1. Vocational Trucks related to Gliders: Throughout the proposed rules beginning with the
Executive Summary at Section D.(2) page 40142, the agencies discuss vocational trucks and define
them as “a wide variety of truck and bus types (e.g. delivery, refuse, utility, dump, cement, transit bus,
shuttle bus, school bus, emergency vehicles, and recreational vehicles.” Clarity from the agencies in
relating vocational trucks to Gliders would be helpful. [EPA-HQ-OAR-2014-0827-1005-A1 p.4]
a) 1037.630 Special Purpose Tractors states: “Vocational tractors are treated as vocational vehicles and
are exempt from the standards of § 1037.106....This allowance is intended only for vehicles that do not
typically operate at highway speeds, or would otherwise not benefit from efficiency improvements
designed for line-haul tractors. This allowance is limited to the following vehicle and application types:
[EPA-HQ-OAR-2014-0827-1005-A1 p.4]
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1. Low-roof tractors intended for intra-city pickup and delivery, such as those that deliver bottled
beverages to retail stores.
2. Tractors intended for off-road operation (including mixed service operation), such as those with
reinforced frames and increased ground clearance.
3. Model year 2020 and earlier tractors with a gross combination weight rating (GCWR) over
120,000 pounds....”
b) This commenter recommends the agencies provide clarity which is specificity related to Gliders in
the case of Special Purpose Tractors or Vocational Trucks. While exemptions from Phase 2 have been
suggested in the proposed rules the definition of Vocational Trucks should clearly include trucks that
are heavily modified for a vocational application. While heavy duty chassis, limited speeds when onhighway, and predominately off-highway application were called out by the agencies there are several
vocational applications that the agencies intend to include in the proposed exclusions that are not clear.
For example many utility, dump, and concrete applications are supported by Vocational Gliders that
have mixed pattern of use i.e. stop and go city driving, urban highway driving, and/or rural highway
driving where speed may be in excess of 55 MPH but the truck is clearly a special use vocational truck.
The speed only test and/or the predominately off road test do not always apply to these types of
vocational trucks or the Gliders that support their industries. [EPA-HQ-OAR-2014-0827-1005-A1 p.45]
2. Special Use Trucks: Other special use trucks for which Gliders are used and that need to brought to
the attention of the agencies are: [EPA-HQ-OAR-2014-0827-1005-A1 p.5]
a) Auto Hauling Tractors: This is a special use tractor that is heavily modified with a substantially
lower roof than even a day cab. This low roof requires a modification that is not performed by a major
OEM but is contracted to a fabrication/modification “shop” The resulting vehicle is low in height and
also to the ground with low ground clearances. This low configuration is necessary to haul the number
of automobiles on a single load required to be cost, fuel consumption and therefore emissions per
delivered car effective. The auto hauling tractor has limited suppliers in the market place. Modified
Gliders assembled for this purpose is one of only two acceptable suppliers today. This commenter
recommends including auto hauling Gliders in the exemption rules being proposed for vocational
equipment. [EPA-HQ-OAR-2014-0827-1005-A1 p.5]
b) Safety Issues with Auto Hauling Tractors: Trucks conforming to MY 2014 emission requirements
have proven to be not-fit-for the purpose of auto hauling. There have been reported cases in the auto
hauling industry of fires that result from the regeneration cycle of MY 2014 and newer equipment that
have been modified to haul automobiles. Because of the low ground clearances of the auto hauler the
heat that is produced during the regen cycle has caught dry combustible material (grass and leaves) that
may be under the truck when it is parked. This has damaged equipment and the automobiles that were
being hauled. Using a Gilder with pre MY 2014 rebuilt engine solves this problem and is further
evidence that Auto hauling Gliders need be included as a vocational truck in the proposed rules. [EPAHQ-OAR-2014-0827-1005-A1 p.5]
c) Ultra-Light Weight Gliders: This is a Special Use Glider Truck that has been heavily modified to
lower the overall weight of the Truck by 1,500 lbs. These modifications allow certain products to be
transported more efficiently by loading more product into the trailer while conforming to the total
vehicle weight limit required by the DOT. A lighter truck means more freight per load, therefore less
loads are required to haul the same tonnage of product. A Glider can be produced that is the lightest
heavy duty truck on the road today and is well received by carriers hauling products like beverages;
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bulk powdered or liquid starches, syrups, and other bulk food grade products; and dry bulk and liquid
chemicals. [EPA-HQ-OAR-2014-0827-1005-A1 p.5]
3. 1031.631 Exemption of vocational vehicles intended for off-road use: The chassis of vehicles in the
vocational industries in general and the off-road vehicles take a tremendous amount of load and torque
(twisting). This kind of use guarantees that the chassis will be worn out prior to the modifications that
were used to prepare the vehicle to be a vocational truck. The work box, crane, hydraulic lifts, etc. that
are required in the vocational application are expensive and are transferred to the next chassis. When the
replacement chassis is a Glider, then this commenter believes that the flexibility should be granted with
regard to the engine choice. This commenter recommends that one sentence should be struck from
1031.631; that sentence being “This section does not exempt engines used in vehicles from the
standards of 40 CFR part 86 or part 1036” atop of page 40655 . Striking this sentence will give
maximum flexibility once the agencies realize the vocational equipment being described may be older
than MY 2014. [EPA-HQ-OAR-2014-0827-1005-A1 p.5-6]
C.

Exemption Caps for vocational: [EPA-HQ-OAR-2014-0827-1005-A1 p.6]
1. Impact Study of number of Gliders: The agencies proposing the Phase 2 GHG gas rules have not
adequately defined the impact of the current number of Gliders which are assembled each year
(XIV,B,3, page 40528), since no production numbers are reported to the EPA. Since the total is
unknown, the impact on pollutants is also unknown; therefore additional studies need to be
made to adequately define the “right” number of Gliders allowed. [EPA-HQ-OAR-2014-08271005-A1 p.6]
2. Vocational Caps: It is clear that the agencies propose to exempt vocational gliders, however, a
cap is also being considered in the rules; proposed as not more than 21,000 in any three year
period. This 7,000 average per year can be limiting to certain major U.S. industries and does not
allow for growth and replacement for all transportation segments. This commenter recommends
with regard to vocational trucks that no cap be mandated: [EPA-HQ-OAR-2014-0827-1005-A1
p.6]

a) The in-service life of a vocational truck exceeds 10 years and the equipment on the truck can be
moved from one chassis to the next. So capping the number of gliders will adversely impact the moving
of the very equipment needed to make the replacement Glider able to do the vocational work. The
investment to modify a Glider chassis for vocational applications is large and every time vocational
equipment can be moved to a new chassis it will be done. Caps become overly complicated when
replacement and growth Gliders are considered. [EPA-HQ-OAR-2014-0827-1005-A1 p.6]
b) As the agencies have noted in their vocational definitions several different transportation segments
and major industries are using vocational equipment. Limiting or capping vocational trucks can have the
unintended effect of giving one transportation segment or industry access to Glider equipment over
another. This can drive cost up as availability is limited and offer a favored advantages to a selected few
U.S. industries that can pay. [EPA-HQ-OAR-2014-0827-1005-A1 p.6]
c) As the agencies commented the over-all volume of vocational is relatively low so the need to cap
vocational is also low. So allowing each industry to rationalize the number of vocational vehicles
necessary each year is more prudent that trying to regulate an artificial cap. [EPA-HQ-OAR-2014-08271005-A1 p.6]
II.

Small Business Proposed Rules related to Gliders [EPA-HQ-OAR-2014-0827-1005-A1 p.6]
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A. EPA Status Que and Proposed Cap of Glider Builds [EPA-HQ-OAR-2014-0827-1005-A1 p.6]
1. EPA Regulatory Status Quo Proposed Rules: Section XIV.B.(3) page 40529 This commenter is
also concerned about the economic impacts on small businesses that assemble gliders and build
glider kits. The agencies are correct in assuming that the activities of these small manufacturers
are for non-circumvention purposes. The proposed rules that maintains the regulatory status quo
for existing small businesses is supported. The additional point this commenter would make is
to expand the small businesses impacted to include small trucking companies that have a history
of assembling gliders in lieu of operating used equipment. Regulatory relief for this group
would also be appropriate with reasonable caps. [EPA-HQ-OAR-2014-0827-1005-A1 p.7]
2. Cap of Gliders Allowed: The agencies ask for comment with regard to the methodology and
total number of Gliders allowed to be assembled by small businesses. It is the opinion of this
commenter that the number of small businesses engaged in Glider assembly is likely to decrease
with the rule changes being proposed. If this is accurate then using the history of total
production as the basis for establishing the limit on total production may disallow an otherwise
efficient small business from acquiring additional customers as other assemblers cease business.
A more equitable method would be to allow any small business assembler that has built a
minimum of 100 gliders within the last three years be granted an exemption for gliders being
built in any given year up to a cap of 300 gliders/year. This allows for competition and for high
quality small business assemblers to secure business from lesser assemblers. Additionally, the
vocational exemptions the agencies are proposing should also be made available to small
business assemblers and it is recommended that this cap would also be 300 vocational units
based on the definition of the final rules. The maximum cap with Gliders and Vocational
Gliders would be 600/year. [EPA-HQ-OAR-2014-0827-1005-A1 p.7]
3. Timing: The EPA has solicited comment with regard to the timing of implementation of the
proposed rules. The proposed date of January 1, 2018 is tight to transition all of the stake
holders in the Glider industry. It is the opinion of this commenter that Phase 2 should be
postponed until January 1, 2020 assuming there has been adequate assessment of the impact on
the impacted groups including small trucking companies. [EPA-HQ-OAR-2014-0827-1005-A1
p.7]
Organization: Cummins, Inc.
Cummins supports limitations on the use of glider kits [EPA-HQ-OAR-2014-0827-1298-A1 p.41]
Glider kits are a necessary option for replacing damaged vehicles that still have usable powertrain
components. However, glider kits should not be used to circumvent the purchase of a currently certified
engine and aftertreatment system. Cummins urges the agencies to work with the industry to develop a
workable solution for glider kits. [EPA-HQ-OAR-2014-0827-1298-A1 p.41]
Organization: Daimler Trucks North America and Detroit Diesel Company
• Memorandum discussing legal issues related to glider vehicles and glider kits (EPA–HQ–OAR–2014–
0827–1627, NHTSA–2014–0132–0189):
We submitted separately to the docket a letter going into detail on the EPA’s memorandum. [This letter
can be found in docket number EPA-HQ-OAR-2014-0827-1926-A1][EPA-HQ-OAR-2014-0827-1918A2 p.9]
Organization: Daimler Trucks North America LLC
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I. Legal Issues with Glider Provisions
As DTNA expressed in its comments to the Phase 2 Proposed Rule, DTNA has concerns with EPA's
proposed regulation of 'glider kits' and 'glider vehicles,' including EPA's legal authority for regulating
them. EPA's Phase 2 Proposed Rule is being carried out under the authority of the Clean Air Act
('CAA'), which does not provide EPA authority to regulate the sale of motor vehicle components. The
CAA only provides EPA with authority to regulate 'new motor vehicles' and their engines, defined as
'self-propelled' vehicles 'the equitable or legal title to which has never been transferred to the ultimate
purchaser'—not non-motorized frames, cabs, and axles. 42 U.S.C. §§ 7522(a), 7550(3). In turn, any
regulation of glider kits is beyond the agency's authority. Further, glider vehicles when constructed
retain the identity of the donor vehicle, such that the title has already been exchanged, making the
vehicles not 'new' under the CAA. Thus, EPA lacks authority to regulate glider vehicles. And even if the
EPA had authority to regulate, the CAA requires 4-years' lead-time for new or revised NOx and PM
requirements and for regulations governing engine rebuilding practices, which has not been met under
the proposed regulations. [EPA-HQ-OAR-2014-0827-1926-A1 p.2] [[This comment can also be found
in section 1.3.1 of the Comment Summary.]]
A. Distinction Between 'Glider Kit' and 'Glider Vehicle'
As DTNA explained in its comments to the Phase 2 Proposed Rule, EPA has proposed two overlapping
and potentially confusing definitions: 'Glider kit means any of the following: (1) A new vehicle that is
incomplete because it lacks an engine, transmission, or axle; (2) A new vehicle produced with a used
engine (including a rebuilt or remanufactured engine); (3) Any other new equipment that is intended to
become a motor vehicle with a previously used engine (including a rebuilt or remanufactured engine)';
and 'Glider vehicle means a new vehicle produced with a used engine.' As EPA has proposed these
definitions, 'glider vehicle' is a subset of 'glider kit,' whereas under industry usage and understanding,
the two are separate, and should remain so under the regulations. A 'glider kit' should instead be defined
as 'an assemblage of new vehicle components, including at a minimum the chassis, cab and front axle,
but lacking a new engine, transmission, and rear axle.' Once the glider kit is used to rebuild a truck, EPA
would consider it a 'glider vehicle.' [EPA-HQ-OAR-2014-0827-1926-A1 p.2]
EPA should clarify when a glider vehicle becomes a 'new motor vehicle' subject to regulation, as
NHTSA has done, by adopting a provision similar to 49 C.F.R. § 571.7(e). Under its regulations,
NHTSA considers a truck to be 'newly manufactured' and subject to Federal Motor Vehicle Safety
Standards when a new cab is used in its assembly, 'unless the engine, transmission, and drive axle(s) (as
a minimum) of the assembled vehicle are not new, and at least two of these components were taken
from the same vehicle.' 49 C.F.R. § 571.7(e) (emphasis added). In other words, as long as the engine,
transmission, and drive axle(s) are remanufactured and not new, and at least two of these components
were taken from the same vehicle, the resulting glider vehicle would not be a new motor vehicle subject
to regulation, and the glider kit used to build the glider vehicle could contain the third component
(remanufactured engine, remanufactured transmission, or remanufactured drive axle(s)). This
harmonization would be consistent with the agencies' commitment to establish a national GHG
program. [EPA-HQ-OAR-2014-0827-1926-A1 p.2]
B. EPA Lacks Authority to Regulate 'Glider Kits' and 'Glider Vehicles'
The distinction between 'glider kits' and 'glider vehicles' is important because EPA lacks authority to
regulate vehicle parts, including assemblages of parts (without an engine) such as glider kits. EPA's
Phase 2 Proposed Rule is being carried out under the authority of the CAA, and the CAA does not
provide EPA authority to regulate the sale of motor vehicle components, which is all that glider kits are.
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The CAA only authorizes EPA to set emission standards for 'new motor vehicles' and 'new motor
vehicle engines,' 42 U.S.C. § 7521(a)(1), and to prohibit the sale of uncertified 'new motor vehicles' and
'new motor vehicle engines,' see 42 U.S.C. § 7522(a)(1). 'New motor vehicles' are defined under the
CAA as 'self-propelled' vehicles 'the equitable or legal title to which has never been transferred to an
ultimate purchaser'—not non-motorized frames, cabs, and axles. 42 U.S.C. § 7550(2), (3). Because
glider kits do not contain engines, transmissions, and drive axles, and have no motive power, the CAA
does not authorize EPA to regulate the sale of glider kits. [EPA-HQ-OAR-2014-0827-1926-A1 p.23] [[This comment can also be found in section 1.3.1 of the Comment Summary.]]
EPA's examples of CAA provisions that address certain vehicle components are inapplicable. EPA cites
to three CAA provisions granting it authority to regulate evaporative emissions, including from certain
components, and concludes from those specific provisions that it has authority to regulate all vehicle
components, whether or not they produce emissions in any form. Specifically, EPA cites to 'CAA
section 202(a)(6) (standards for onboard vapor recovery systems on 'new light-duty vehicles,' and
requiring installation of such systems); section 202(a)(5)(A) (standards to control emissions from
refueling motor vehicles, and requiring consideration of, and possible design standards for, fueling
system components), 202(k) (standards to control evaporative emissions from gasoline-fueled motor
vehicles).' EPA Legal Memo, at 3. From these examples, EPA concludes that it has authority to regulate
all vehicle components, a conclusion that is not justified under the language, of the Act. First, the fact
that the CAA lists specific components that EPA may regulate suggests that EPA lacks authority to
regulate other components that are not specifically listed, particularly given the broader dictate that EPA
may set emission standards only for 'new motor vehicles' and 'new motor vehicle engines,' 42 U.S.C. §
7521(a)(1), and may prohibit only the sale of uncertified 'new motor vehicles' and 'new motor vehicle
engines,' 42 U.S.C. § 7522(a)(1). Second, all of the examples cited by EPA relate to evaporative
emissions. Although EPA might be able to argue that it has authority to regulate evaporative emissions
from those specific components, and exhaust emissions from 'new motor vehicles' and 'new motor
vehicle engines,' it is a stretch to say that EPA has authority to regulate all motor vehicle components.
This is particularly true where, as with glider kits, the components do not produce emissions on their
own. EPA itself recognizes that it cannot extend its argument to the smallest vehicle component—'This
is not to say that the Act authorizes emission standards for any part of a motor vehicle, however small,'
EPA Legal Memo, at 3—but nonetheless believes it has the authority to draw the line to include glider
kits and trailers. In fact, Congress drew the line in the CAA at 'new motor vehicles' and 'new motor
vehicle engines,' and EPA may not extend its authority further than Congress allowed. [EPA-HQ-OAR2014-0827-1926-A1 p.3] [[This comment can also be found in section 1.3.1 of the Comment
Summary.]]
EPA also lacks authority to regulate glider vehicles. When constructed, glider vehicles retain the
identity of the donor vehicle, such that the title has already been exchanged, making the vehicles not
'new' under the CAA and not subject to EPA's regulatory authority. EPA's argument that glider
assemblers market their finished products as 'new trucks' is unavailing. A company's marketing
materials have no bearing on the statutory definition that governs EPA's authority. Although the CAA
may not reference Vehicle Identification Numbers as determinative of new motor vehicle status, the Act
does contain an express definition of 'new motor vehicles'—'self-propelled' vehicles 'the equitable or
legal title to which has never been transferred to an ultimate purchaser,' 42 U.S.C. § 7550(2), (3)—
which EPA is not free to disregard. Glider vehicles incorporate not just a used engine, as EPA suggests,
but the engine, transmission, and rear axle—the entire powertrain that comprises a significant portion of
a vehicle's cost and identity—from a previously owned vehicle. The glider kit, which may be considered
to be 'new' vehicle parts, is not self-propelled. The glider becomes self-propelled only when the
powertrain components are added, but cannot be a 'new motor vehicle' because the equitable or legal
title of those powertrain components has previously been transferred to an ultimate purchaser. [EPA-
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HQ-OAR-2014-0827-1926-A1 p.3-4] [[This comment can also be found in section 1.3.1 of the
Comment Summary.]]
C. Regulation of 'Glider Vehicles' Targets NOx/PM Emissions and Must Meet Statutory LeadTime Requirement
In addition, the proposed regulation of 'glider vehicles' actually targets NOx/PM emissions rather than
GHG emissions, as EPA concedes, and is therefore inappropriate for inclusion in a GHG rule. Glider
sales actually create the potential to reduce GHG emissions by incorporating used and rebuilt engines in
newer, more aerodynamic vehicles. Rebuilt engines used in glider vehicles emit fewer GHGs, and new
cabs and low rolling resistance tires are more efficient than what they replace. Because regulation of
glider vehicles targets NOx/PM emissions, it should be done only in a separate rulemaking, if at all.
[EPA-HQ-OAR-2014-0827-1926-A1 p.4]
In addition, this separate rulemaking should be carefully drafted to meet statutory lead-time
requirements for NO and PM regulations as required by statute. NO and PM emissions standards are
subject to an express CAA lead-time requirement under which new or revised NOx and PM
requirements cannot take effect sooner than the model year commencing 4 years after a new or revised
standard is promulgated. 42 U.S.C. § 7521(a)(3)(C). As currently proposed, with an effective date of
January 1, 2018, the proposed glider regulations violate the 4-year lead-time requirement under the
CAA. Assuming the Phase 2 rule is finalized in early 2016, the earliest that the regulations governing
glider vehicles could take effect would be 2020, in compliance with the CAA lead-time requirement.
[EPA-HQ-OAR-2014-0827-1926-A1 p.4]
For its proposed glider provisions, EPA purports to rely on its authority to regulate the 'practice of
rebuilding heavy-duty engines.' 42 U.S.C. § 7521(a)(3)(D). However, EPA is not regulating engine
rebuilding practices, as evidenced by the lack of relevant proposed amendments to its engine rebuilding
regulations (40 C.F.R. §§ 86.004-40, 1068.120). Instead, EPA is attempting to regulate vehicle
rebuilding, which it clearly does not have the authority to do under the CAA. Congress granted EPA
authority to regulate 'new motor vehicles' and 'new motor vehicle engines' only, and while Congress
granted EPA authority to regulate engine rebuilding, it did not grant EPA similar authority to regulate
vehicle rebuilding. EPA's reliance on (3)(D) is misplaced with respect to its proposed regulation of
glider vehicles. Even if EPA were properly regulating heavy-duty engine rebuilding practices with its
proposed glider provisions, it would be subject to the same four-year statutory lead-time requirement.
[EPA-HQ-OAR-2014-0827-1926-A1 p.4]
As currently proposed, EPA is attempting to regulate NO and PM in the GHG rule in a way it could not
undertake in a proper NOx and PM rulemaking. Under the CAA, EPA must allow four years of lead
time, at a minimum, before its proposed glider provisions would take effect. [EPA-HQ-OAR-20140827-1926-A1 p.4]
II. Alternative Provisions Proposed by EPA
In its draft legal memorandum, EPA proposes several alternative provisions for comment. These include
alternative provisions governing glider kit manufacturers, engine remanufacturers, and glider vehicles
using newer engines. [EPA-HQ-OAR-2014-0827-1926-A1 p.5]
A. Alternative Provisions for Glider Kit Manufacturers as Manufacturers of Motor Vehicle Parts

Page 1833 of 2127

A551

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 241 of 382

EPA proposes alternative provisions governing glider kit manufacturers that would apply in the event
that its primary implementation provisions are held inapplicable. EPA asserts that a glider kit sold in a
configuration that would not meet the tractor emission standard when the specified engine, transmission,
and axle are installed would 'cause' a violation of that standard in violation of 42 U.S.C. § 7522(a)(1), or
could be considered a prohibited defeat device under 42 U.S.C. § 7522(a)(3)(B). Under 42 U.S.C. §
7522(a)(1), a manufacturer is prohibited from distributing in commerce, selling or offering for sale, or
introducing or delivering for introduction into commerce, a 'new motor vehicle' or 'new motor vehicle
engine' that is not covered by a certificate of conformity. As explained above, neither a glider kit nor a
glider vehicle meet the definition of 'new motor vehicle.' As a result, EPA's assertion that the sale of a
glider kit could 'cause' a violation of an emission standard applicable to a new motor vehicle fails for the
same reason that EPA does not have authority to regulate glider kits and glider vehicles—they are not
'new motor vehicles.' [EPA-HQ-OAR-2014-0827-1926-A1 p.5]
With respect to 'defeat devices,' the CAA prohibits 'any person' from manufacturing or selling or
offering to sell or installing 'any part or component intended for use with, or as part of, any motor
vehicle or motor vehicle engine, where a principal effect of the part or component is to bypass, defeat,
or render inoperative any device or element of design installed on or in a motor vehicle or motor vehicle
engine in compliance with regulations under this subchapter, and where the person knows or should
know that such part or component is being offered for sale or installed for such use or put to such use.'
42 U.S.C. § 7522(a)(3)(B). It is difficult to see how a 'principal effect' of a glider kit is to 'bypass,
defeat, or render inoperative any device or element of design installed on or in a motor vehicle or motor
vehicle engine.' Because the engines installed in glider vehicles are typically older model year engines
subject to less stringent emission standards, a glider kit generally improves the GHG emissions
performance of the engine/vehicle. It is unclear how a glider kit could be said to 'bypass, defeat, or
render inoperative any device or element of design installed on or in' these older model year engines, let
alone for that to be the glider kit's 'principal effect.' [EPA-HQ-OAR-2014-0827-1926-A1 p.5]
EPA proposes an alternative rule which would require glider kit manufacturers to do one of two things:
either a) affix a label on the glider kit stating that the 'glider kit is not to be used in combination with
tractors certified to the applicable phase 2 GHG standard,' or b) 'conduct testing (including aerodynamic
and tire testing) to show that the glider kit is consistent with the glider vehicle's final certified condition.'
EPA Legal Memo, at 8. Both of these alternatives still assume that EPA has authority under the CAA to
regulate glider kits as 'new motor vehicles' or as motor vehicle components and to regulate glider
vehicles as 'new motor vehicles,' which as explained above, EPA does not. [EPA-HQ-OAR-2014-08271926-A1 p.5]
If EPA moves forward with regulating gliders, it should pursue a variation on the proposed cap rather
than these alternative rules. As DTNA explained in its comments to the Phase 2 Proposed Rule, a cap of
300 vehicles is too low given the abrupt change this regulation brings to the 50-year-old glider industry
and the disproportionate impact it will have on small businesses. A more reasonable approach would be
to begin with a higher initial cap and gradually reduce it over time to allow large and small businesses in
the glider industry to adapt to EPA's new requirements. Specifically, if EPA decides to implement a
certification requirement for glider vehicles, the small business exemption should start with a cap of
1,500 vehicles in 2020 (complying with the statutory lead-time requirement) and then reduce the cap by
250 each year for the next 3 years to 1,250 in 2021, to 1,000 in 2022, and finally to 750 vehicles in
2023. Such a phase-down would allow these small manufacturers to transition to other lines of business
and to move their employees to other types of work without extensive layoffs. Many small
manufacturers will already be limited by their highest annual sales volume and will not be affected by
the cap, while for those that are, the initial 1,500 vehicle cap and subsequent phase-down represents a
substantial reduction. [EPA-HQ-OAR-2014-0827-1926-A1 p.5-6]
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Further, EPA should clarify that the proposed glider provisions apply only to the final assembler of the
glider vehicle, as that is the only entity that knows what the final vehicle configuration will be. There is
no need for a glider kit manufacturer to label the assemblage of parts that it sells in accordance with the
delegated assembly provisions. It is obvious that the glider kit requires further assembly as it lacks an
engine, transmission, and/or rear axle. The regulations should require that only the glider vehicle, once
assembled and ready to drive, be labeled by the assembler. [EPA-HQ-OAR-2014-0827-1926-A1 p.6]
B. Alternative Provisions for Engine Remanufacturers
EPA is also considering alternative provisions for engine remanufacturers if the primary implementing
provisions are held to apply only to the glider vehicle assembler. Relying on its section 202(a)(3)(D)
authority, EPA would require any rebuilt/remanufactured motor vehicle engines to meet current model
year engine standards if they are intended to be installed in new motor vehicle chassis. [EPA-HQ-OAR2014-0827-1926-A1 p.6]
If EPA proposes to amend its heavy-duty engine rebuilding provisions (40 C.F.R. §§ 86.004-40,
1068.120), it must do so in a separate rulemaking subject to public notice and comment, rather than
making such a proposal in a draft legal memorandum entered into the Phase 2 Proposed Rule docket and
not proposed or explained in the Federal Register. Further, if EPA intends to rely on its authority to
regulate the 'practice of rebuilding heavy-duty engines' under 42 U.S.C. § 7521(a)(3)(D) to amend the
heavy-duty engine rebuilding regulations, such amendment would be subject to the four-year statutory
lead-time requirement. The four-year lead-time and three-year stability requirements of 42 U.S.C. §
7521(a)(3)(C) are applicable to all of paragraph 3, which includes the engine rebuilding provision
contained in (3)(D). It is not enough for EPA to opine that the January 1, 2018 implementation date for
the glider provisions allows 'sufficient time to 'permit the development and application of the requisite
control measures' under 42 U.S.C. § 7521(a)(3)(D). The four-year lead-time and three-year stability
requirements of (3)(C) provide an absolute minimum, even for engine rebuilding regulations, and then
EPA must determine whether additional time is required above and beyond that based on its
determination under the standard contained in (3)(D). [EPA-HQ-OAR-2014-0827-1926-A1 p.6]
C. Glider Vehicles Using Newer Engines
Assuming EPA moves forward with its proposal to regulate glider kits and glider vehicles, EPA solicits
comment on certain potential flexibilities for glider vehicles using newer engines: (1) raising or
eliminating the cap on sales for engines that were certified to meet the 2010 NOx and PM standards, as
opposed to pre-2010 engines; (2) for vehicles using engines meeting the 2010 NOx and PM standards,
raising or eliminating the cap on sales for glider vehicles using engines still within their regulatory
useful life; and (3) for Class 8 vehicles, treating engines with high years/low mileage or low years/high
mileage (e.g., engines that are more than 10 years old but have fewer than 100,000 miles or that are less
than 3 years old regardless of mileage) as still within their useful life. EPA Legal Memo, at 9-10. DTNA
would support all of these potential flexibilities. [EPA-HQ-OAR-2014-0827-1926-A1 p.6-7]
EPA should eliminate the cap on sales for engines that were certified to meet the 2010 NOx and PM
standards. As EPA recognizes, the potential for adverse environmental effects from these engines is
significantly reduced when compared to pre-2010 engines that have higher criteria pollutant emissions.
This alternative would cover all 2010 and later engines without regard to their useful life and would
provide manufacturers with necessary flexibility going forward. [EPA-HQ-OAR-2014-0827-1926-A1
p.7]
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EPA should also eliminate the cap on sales for glider vehicles using engines that are still within their
regulatory useful life, including treating Class 8 engines with high years/low mileage or low years/high
mileage as being within their useful life. For Class 8 engines to be within their useful life under current
regulations, they must be both less than 10 years old and have fewer than 435,000 miles of use. As EPA
recognizes, some vehicles in very low use applications may have less than 100,000 miles after 10 years,
while other vehicles may reach 435,000 miles within a few years. EPA should treat these engines as
being within their useful life and eliminate the cap on sales for glider vehicles using these engines.
[EPA-HQ-OAR-2014-0827-1926-A1 p.7]
III. NHTSA Exemption
As DTNA expressed in its comments to the Phase 2 Proposed Rule, DTNA supports NHTSA's current
proposal to maintain its existing regulations with respect to glider kits and glider vehicles, under which
NHTSA does not consider glider kits to be motor vehicles, and not to include gliders under its Phase 2
program. Since at least 1975, NHTSA has recognized that 'use of a new 'glider kit' ['typically a cab,
frame rails, and front suspension'] in combination with the valuable components from an existing
vehicle' is 'common practice' in the industry. 40 Fed. Reg. 19,485 (proposed May 5, 1975). In response
to this common industry practice, NHTSA finalized a regulatory provision clarifying what it does and
does not consider to be a 'new vehicle,' striking an appropriate balance between common-sense, costeffective reuse of vehicle components and the need for adequate safety regulation of new vehicles. 40
Fed. Reg. 49,340 (Oct. 22, 1975). Under its regulations, NHTSA considers a truck to be 'newly
manufactured' and subject to Federal Motor Vehicle Safety Standards when a new cab is used in its
assembly, 'unless the engine, transmission, and drive axle(s) (as a minimum) of the assembled vehicle
are not new, and at least two of these components were taken from the same vehicle.' 49 C.F.R. §
571.7(e) (emphasis added). DTNA supports the continuation of this long-standing regulatory provision.
To the extent that NHTSA has concerns about compliance, it should issue guidance and engage in
outreach to glider assemblers rather than revising its regulations. Further, NHTSA should not pursue
inclusion of gliders under its Phase 2 program. [EPA-HQ-OAR-2014-0827-1926-A1 p.7]
8. Gliders
·
Legal Issues with Glider Provisions - DTNA has concerns with EPA’s proposed regulation of
“glider kits” and “glider vehicles,” including EPA’s legal authority for regulating them. EPA’s Phase 2
Proposed Rule is being carried out under the authority of the Clean Air Act (“CAA”), which does not
provide EPA authority to regulate the sale of motor vehicle components. Moreover, the CAA
only provides authority to regulate “new motor vehicles” and their engines,2 defined as “self-propelled”
vehicles “the equitable or legal title to which has never been transferred to the ultimate purchaser”—not
non-motorized frames, cabs, and axles. CAA §§ 203(a), 216(3). In turn, any regulation of glider kits is
beyond the agency’s authority. Further, glider vehicles, when constructed retain the identity of the donor
vehicle, such that the title has already been exchanged, making the vehicles not “new” under the CAA.
So the EPA may not regulate them either. And even if the EPA had authority to regulate, the CAA
requires 4-years’ lead-time for new or revised NOx and PM requirements and for regulations governing
engine rebuilding practices, which has not been met under the proposed regulations. [EPA-HQ-OAR2014-0827-1164-A1 p.121-122]
·
Proposed Definitions of 'Glider Kit' and 'Glider Vehicle' - EPA has proposed two overlapping
and potentially confusing definitions: “Glider kit means any of the following: (1) A new vehicle that is
incomplete because it lacks an engine, transmission, or axle; (2) A new vehicle produced with a used
engine (including a rebuilt or remanufactured engine); (3) Any other new equipment that is intended to
become a motor vehicle with a previously used engine (including a rebuilt or remanufactured engine)”;
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and “Glider vehicle means a new vehicle produced with a used engine.” As EPA has proposed these
definitions, “glider vehicle” is a subset of “glider kit,” whereas under industry usage and understanding,
the two are separate, and should remain so under the regulations. A “glider kit” should instead be
defined as “an assemblage of new vehicle components, including at a minimum the chassis, cab and
front axle, but lacking an engine, transmission, and rear axle.” Once the glider kit is used to rebuild a
truck, EPA would consider it a “glider vehicle.” The EPA-proposed definitions are confusing because
they conflate the two, which are typically sold by separate businesses. DTNA manufactures and sells
glider kits, while most glider assemblers sell glider vehicles but do not manufacture glider kits. The
third part of the proposed “glider kit” definition is simply too broad and vague to be workable: “Any
other new equipment that is intended to become a motor vehicle with a previously used engine
(including a rebuilt or remanufactured engine)” could potentially encompass any number of vehicle
parts. Any other assemblages of parts that EPA considers to be “new equipment that is intended to
become a motor vehicle “ could potentially be regulated as a glider kit, down to the wiring that
constitutes a single headlight, or the glass and metal parts that together comprise a side mirror. This part
of the proposed definition should be deleted. [EPA-HQ-OAR-2014-0827-1164-A1 p.122]
·
EPA Lacks Authority to Regulate 'Glider Kits' - The distinction between “glider kits” and
“glider vehicles” is important because EPA lacks authority to regulate vehicle parts, including
assemblages of parts (without an engine) such as glider kits. EPA’s Phase 2 Proposed Rule is being
carried out under the authority of the Clean Air Act (“CAA”), and the CAA does not provide EPA
authority to regulate the sale of motor vehicle components, which is all that glider kits are. The CAA
only authorizes EPA to prohibit the sale of uncertified “new motor vehicles” and “new motor vehicle
engines.” See 42 U.S.C. § 7522(a)(1). “New motor vehicles” are defined under the CAA as “selfpropelled” vehicles “the equitable or legal title to which has never been transferred to an ultimate
purchaser”—not non-motorized frames, cabs, and axles. 42 U.S.C. § 7550(2), (3). Because glider kits do
not contain engines, and have no motive power, the CAA does not authorize EPA to regulate the sale of
glider kits. [EPA-HQ-OAR-2014-0827-1164-A1 p.122-123] [This comment can also be found in
section 1.3.1 of this comment document]
·
Regulation of 'Glider Vehicles' Targets NOx / PM Emissions and Must Meet Statutory
Lead Time Requirement - In addition, the proposed regulation of “glider vehicles” actually targets
NOx/PM emissions rather than GHG emissions, as EPA concedes, and is therefore inappropriate for
inclusion in a GHG rule. Glider sales actually create the potential to reduce GHG emissions by
incorporating used and rebuilt engines in newer, more aerodynamic vehicles. Rebuilt engines used in
glider vehicles emit fewer GHGs, and new cabs and low rolling resistance tires are more efficient than
what they replace. Because regulation of glider vehicles targets NOx/PM emissions, it should be done
only in a separate rulemaking, if at all. [EPA-HQ-OAR-2014-0827-1164-A1 p.123] [This comment can
also be found in section 1.3.1 of this comment document]
In addition, this separate rulemaking should be carefully drafted to meet statutory lead-time
requirements for NOx and PM regulations as required by statute. NOx and PM emissions standards are
subject to an express CAA lead-time requirement under which new or revised NOx and PM
requirements cannot take effect sooner than the model year commencing 4 years after new or revised
standard is promulgated. 42 U.S.C. § 7521(a)(3)(C). As currently proposed, with an effective date of
January 1, 2018, the proposed glider regulations violate the 4- year lead-time requirement under the
CAA. Assuming the Phase 2 rule is finalized in early 2016, the earliest that the regulations governing
glider vehicles could take effect would be 2020, in compliance with the CAA lead-time requirement.
[EPA-HQ-OAR-2014-0827-1164-A1 p.123] [This comment can also be found in section 1.3.1 of this
comment document]
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For its proposed glider provisions, EPA purports to rely on its authority to regulate the “practice of
rebuilding heavy-duty engines.” 42 U.S.C. § 7521(a)(3)(D). However, EPA is not regulating engine
rebuilding practices, as evidenced by the lack of relevant proposed amendments to its engine rebuilding
regulations (40 C.F.R. §§ 86.004-40, 1068.120). Instead, EPA is attempting to regulate vehicle
rebuilding, which it clearly does not have the authority to do under the CAA. Congress granted EPA
authority to regulate “new motor vehicles” and “new motor vehicle engines” only, and while Congress
granted EPA authority to regulate engine rebuilding, it did not grant EPA similar authority to regulate
vehicle rebuilding. EPA’s reliance on (3)(D) is misplaced with respect to its proposed regulation of
glider vehicles.[EPA-HQ-OAR-2014-0827-1164-A1 p.123] [This comment can also be found in section
1.3.1 of this comment document]
Even if EPA were properly regulating heavy-duty engine rebuilding practices with its proposed glider
provisions, it would be subject to the same four-year statutory lead-time requirement. The four-year
lead-time and three-year stability requirements of 42 U.S.C. § 7521(a)(3)(C) are applicable to all of
paragraph 3, which includes the engine rebuilding provision contained in (3)(D). It is not enough for
EPA to opine that the January 1, 2018 implementation date for the glider provisions allows “sufficient
time to ‘permit the development and application of the requisite control measures’” under 42 U.S.C. §
7521(a)(3)(D). The four-year lead-time and three-year stability requirements of (3)(C) provide an
absolute minimum, even for engine rebuilding regulations, and then EPA must determine whether
additional time is required above and beyond that based on its determination under the standard
contained in (3)(D). [EPA- HQ-OAR-2014-0827-1164-A1 p.123] [This comment can also be found in
section 1.3.1 of this comment document]
·
Additional Considerations with Glider Provisions - Although EPA states that it considered
impacts on small businesses in drafting the Phase 2 Proposed Rule, the glider provisions particularly
impact small businesses and it is not clear that EPA fully considered the consequences the proposed
regulations will have or how they could be minimized. As EPA notes, the Small Business Advocacy
Review Panel process—which EPA undertook to meet its legal requirements under the Regulatory
Flexibility Act and Small Business Regulatory Enforcement Fairness Act—included only one glider
assembler. As a result of this oversight, if EPA moves forward with regulation of glider vehicles in its
Phase 2 rule, which would not be appropriate under the CAA, there are a number of additional ways that
the proposal should be modified to mitigate the impacts of any glider regulation on small businesses,
jobs, and the economy in general. [EPA-HQ-OAR-2014-0827-1164-A1 p.124]
·
'Glider Vehicle' Exemption Cap - EPA has proposed that small manufacturers would be
eligible for an exemption from EPA’s proposed glider vehicle certification requirements under 40
C.F.R. § 1037.635 that would allow them to continue selling a limited number of glider vehicles. This
cap would be based on the manufacturer’s highest annual sales volume for calendar years 2010 through
2014 up to a maximum of 300 exempt glider vehicles. A cap of 300 vehicles is too low given the abrupt
change this regulation brings to the 50-year-old glider industry and the disproportionate impact it will
have on small businesses. A more reasonable approach would be to begin with a higher initial cap and
gradually reduce it over time to allow large and small businesses in the glider industry to adapt to EPA’s
new requirements. Specifically, if EPA decides to implement a certification requirement for glider
vehicles, the small business exemption should start with a cap of 1,500 vehicles in 2020 (complying
with the statutory lead-time requirement) and then reduce the cap by 250 each year for the next 3 years
to 1,250 in 2021, to 1,000 in 2022, and finally to 750 vehicles in 2023. Such a phase-down would allow
these small manufacturers to transition to other lines of business and to move their employees to other
types of work without extensive layoffs. Many small manufacturers will already be limited by their
highest annual sales volume and will not be affected by the cap, while for those that are, the initial 1,500
vehicle cap and subsequent phase-down represents a substantial reduction. The adjustment of the cap
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applicable to glider assemblers, coupled with the additional lead-time required under the CAA, is also
critical to saving as many as 1,000 jobs at Detroit Reman, where a substantial portion of the business is
driven by glider kit sales. [EPA-HQ-OAR-2014-0827-1164-A1 p.124]
·
Applicability to Engine Model Years - As EPA recognizes, “the environmental impacts of
gliders using 2010 and later engines would be much smaller,” and as a result, EPA’s proposed
regulations should govern glider vehicles using pre-2010 engines only. As stated above, EPA’s glider
regulation is intended to address NOx and PM emissions, which are primarily a concern with pre-2010
engines rather than 2010 and later engines. Based on engine core availability, glider vehicles using pre2010 engines will naturally decrease over time. While 2010 and later engines are not currently being
used in glider vehicles in large numbers, their future use would enable many of the benefits to the U.S.
economy from glider kit usage to continue, without the potential environmental impacts associated with
the use of pre-2010 engines. EPA should incentivize, rather than limit, the rebuilding and reuse of 2010
and later engines in glider vehicles because such use would generate all of the benefits of rebuilding the
engines and installing them in newer, more aerodynamic vehicles detailed above, including using 85%
less energy than manufacturing the engines new, without the potential drawbacks of higher NOx and
PM emissions. In the Phase 2 Proposed Rule, EPA proposes a requirement that glider vehicles
incorporate engines certified to meet standards applicable for the engine model year corresponding to
the vehicle’s date of assembly but allows that earlier model year engines may be used “if the standards
were identical.” 40 C.F.R. § 1037.635. EPA does not offer a definition of “identical standards,” which
creates uncertainty. For example, new on-board diagnostics (“OBD”) requirements may be introduced
in a model year where otherwise emissions standards remained the same. It is unclear whether, under
EPA’s proposed regulations, an earlier model year engine could be used in a glider vehicle assembled in
a year when new OBD requirements are in effect. EPA should instead allow the use of any 2010 or later
engine in a glider vehicle, or at a minimum, define what it means by “identical standards.” Although
EPA recognizes that “salvaging powertrains from vehicles otherwise destroyed in accidents” is a
“legitimate” purpose for producing glider vehicles, its requirement that glider vehicles incorporate
engines certified to meet standards applicable for the engine model year corresponding to the vehicle’s
date of assembly could prevent this “legitimate” purpose from being met. As one example, under EPA’s
proposal, a new truck built to meet current emission standards and purchased in December that is then
wrecked in February of the next year when new engine standards took effect, would require a brandnew engine due to the new engine standards, even though the salvageable engine was only a few months
old. On a larger scale, if a fleet of more than 300 vehicles becomes wrecked—for example, in a flood—
but the engines are salvageable, EPA should not prevent a company, no matter its size, from restoring
the vehicles to service cost-effectively with glider kits and remanufacturing processes. EPA should
provide sufficient exemptions for “legitimate” rebuilds of wrecked vehicles. [EPA-HQ-OAR-20140827-1164-A1 p.124-125]
·
Eligibility for Small Manufacturer Exemption - EPA has proposed that only those small
businesses that sold glider vehicles in 2014 (under the provisions of 40 C.F.R. § 1037.150(j)) are
eligible for the exemption under 40 C.F.R. § 1037.635 that would allow them to continue selling a
limited number of glider vehicles. This is too narrow a window for sales and associated exemption
eligibility, and ignores business practices common to the industry. While some glider assemblers sell
glider vehicles each year, others may not, depending on the extent of their glider assembly operations
and their customers’ demands. Some fleets order a few glider vehicles every year while others order
every other year or every few years. In addition, due to delays associated with manufacturing and
assembly, a customer might order a glider kit and not receive it for 12 months or more, with vehicle
assembly taking additional time. As a result, EPA’s current proposal unfairly penalizes those small
businesses that did not sell gliders in 2014, but might have sold them in 2013 or 2015. Instead, EPA
should allow small businesses that sold any glider vehicles in the calendar year 2010-2014 time period
to be eligible for the exemption up to the highest annual sales volume from those years. This
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modification would still have the effect of preventing new market entrants (in 2015 and later), thereby
limiting future glider vehicle production as EPA intends with its proposal, but not unfairly put a
company out of business in year one simply because it did not sell a glider vehicle in 2014. [EPA-HQOAR-2014-0827-1164-A1 p.125-126]
·
NHTSA Exemption - DTNA supports NHTSA’s current proposal to maintain its existing
regulations with respect to glider kits and glider vehicles, under which NHTSA does not consider glider
kits to be motor vehicles, and not to include gliders under its Phase 2 program. Since at least 1975,
NHTSA has recognized that “use of a new ‘glider kit’ [“typically a cab, frame rails, and front
suspension”] in combination with the valuable components from an existing vehicle” is “common
practice” in the industry. 40 Fed. Reg. 19,485 (proposed May 5, 1975). In response to this common
industry practice, NHTSA finalized a regulatory provision clarifying what it does and does not consider
to be a “new vehicle,” striking an appropriate balance between common-sense, cost-effective reuse of
vehicle components and the need for adequate safety regulation of new vehicles. 40 Fed. Reg. 49,340
(Oct. 22, 1975). Under its regulations, NHTSA considers a truck to be “newly manufactured” and
subject to Federal Motor Vehicle Safety Standards when a new cab is used in its assembly, “unless the
engine, transmission, and drive axle(s) (as a minimum) of the assembled vehicle are not new, and at
least two of these components were taken from the same vehicle.” 49 C.F.R. § 571.7(e) (emphasis
added). DTNA supports the continuation of this long-standing regulatory provision. To the extent that
NHTSA has concerns about compliance, it should issue guidance and engage in outreach to glider
assemblers rather than revising its regulations. Further, NHTSA should not pursue inclusion of gliders
under its Phase 2 program. [EPA-HQ-OAR-2014-0827-1164-A1 p.125]

2 The CAA does authorize the EPA to regulate engine rebuilding practices, so in that limited respect the
agency can regulate non-new products. But engine rebuilding is not at issue here. Moreover, given that
Congress authorized regulation of engine rebuilding and could have similarly authorized vehicle
rebuilding but did not, Congress made clear its intent not to authorize regulation of vehicle rebuilding.
Organization: Diesel 2 Gas, Inc.
Proposed EPA Glider Rule Detrimental To Lowering Heavy Duty Trucks Emissions [EPA-HQ-OAR2014-0827-1198 p.1]
Glider Kit Trucks are the only means by which hundreds of thousands of Class 8 Trucks can have
access to natural gas as an engine fuel. Several EPA approved dual fuel conversion systems are
currently being applied to heavy duty engines 2009 and older allowing trucks to operate with up to 60%
natural gas. [EPA-HQ-OAR-2014-0827-1198 p.1]
Modern 2010 and newer Class 8 Truck engines cannot be converted efficiently to dual fuel mode with
any known technology. The electronics associated with these modern engines makes adaptation of dual
fuel conversions not achievable in the foreseeable future. [EPA-HQ-OAR-2014-0827-1198 p.1]
Dedicated gas fired engines fail to meet the operating requirements of U.S. Class 8 Truck fleets in many
operating applications. The lower horsepower and torque, lower efficiency and range limitations of
dedicated gas engines prohibit many fleets from using them in their operating applications. Trucks
carrying heavy loads and trucks operating in mountainous terrains cannot use the gas fired engines.
[EPA-HQ-OAR-2014-0827-1198 p.1]
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Without the availability of dual fuel conversion systems, these trucking applications cannot use natural
gas as an engine fuel and will continue to be limited to diesel as a fuel. Operators of these trucks rebuild
old engines of their old trucks that are less energy efficient than that of new Glider models. The effects
of this rule change will stop the progress of natural gas use in these trucking applications. [EPA-HQOAR-2014-0827-1198 p.2]
The effect of this rule change will have a detrimental effect on the development of dual fuel
technologies for Class 8 Trucks. Dual Fuel technologies have not been embraced by heavy duty engine
OEMs. Therefore the current EPA approved dual fuel technologies have been developed by small and
midsized and mostly U.S. companies. Owners of older trucks find it difficult to justify the expense of
converting their depreciated older trucks to dual fuel. Gliders have provided the best platform to deploy
these dual fuel systems allowing U.S. dual fuel manufactures to lead the world in heavy duty dual fuel
technologies. 'Dual Fuel Gliders' have allowed these U.S. companies to continue prove and improve
their technologies in the field. These sales provide resources for these companies to work on finding
technology improvements that may lead to the eventual conversion of modern heavy duty engines.
Without Gliders many of these technologies will fail to advance into reaching new post 2010 engines.
[EPA-HQ-OAR-2014-0827-1198 p.2]
Without Gliders many of the current U.S. manufacturers of dual fuel conversion systems will fail. This
will give foreign companies an advantage in deploying their own inferior dual fuel technologies
overseas in countries where trucks are not required meet EPA standards. The effect of the proposed rule
will have a detrimental effect on U.S. companies leading the world in availing natural gas as a means to
lower the emissions of heavy duty engines. This rule will have a chilling effect on lowering U.S. and
global emissions from heavy duty truck engines. [EPA-HQ-OAR-2014-0827-1198 p.2]
EPA's own previous rulings in 2011 state the beneficial environmental impact of dual fuel aftermarket
conversion systems in many Class 8 Truck applications. The proposed rule is in conflict with EPA's
previous ruling. [EPA-HQ-OAR-2014-0827-1198 p.2]
Organization: E-ONE
E-ONE would like to take this opportunity to comment on the proposed Phase 2 of the Heavy Duty
Greenhouse Gas rule 40 CFR 1037. More specifically E-ONE would like to comment on the proposal
that gliders will be required to meet current emission standards for the year in which they are produced.
[EPA-HQ-OAR-2014-0827-1185-A1 p.1]
Gliders are an important product in the emergency vehicle industry. An emergency vehicle, while
critical to saving lives in the event of an emergency; typically does not drive very many miles over the
lifetime of the vehicle. The industry standard of the lifetime of an emergency vehicle is 10 to 20 years
in which an emergency vehicle may only have traveled 10-50,000 miles, although it is not uncommon
for an emergency vehicle of 30+ years of service to have the same amount of miles. E-ONE has found
that the durability of engines in class 8 emergency vehicles far surpass the longevity of the chassis that
they power, this can be attributed to the extreme environment that these vehicles have to
endure. Having the ability to purchase a glider allows municipalities with limited financial resources
capable of maintain a fleet that is required to save lives. [EPA-HQ-OAR-2014-0827-1185-A1 p.1]
E-ONE’s stance is that it would be advantageous to allow gliders, given that the donor engine is still
within its useful life based on mileage but not based on age. Doing so will allow the EPA to limit the
amount of gliders produced enough to make a significant difference in the emissions of heavy duty
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vehicles while still creating a standard that requires vehicles over time to continually increase in
emission standards. [EPA-HQ-OAR-2014-0827-1185-A1 p.1]
With ever changing technology and the need for increased safety and efficiency of fire protection it can
become a challenge for a community to determine when to replace a piece of fire apparatus. There is a
large financial burden to a community when a new fire apparatus is purchased. This being said, every
option needs to be explored to make the best financial decision for the community. While many large
communities have a replacement program in place for their apparatus where the impact of this cost can
be spread out, many smaller communities do not. [EPA-HQ-OAR-2014-0827-1253-A1 p.1]
In our service shops we offer a glider kit program to extend the life of a fire truck for communities with
limited budgets. Fire trucks are historically extremely low mileage with many units as old as 10, 15 and
20 years with 10,000, 25,000 and 50,000 miles. The diesel engines and transmissions used in the fire
service are designed to perform for a minimum of 300,000 to 1,000,000 miles. This gives the
communities fire departments the ability to reuse these components, extending the life of the apparatus.
This thus gives them the ability to increase the safety and efficiency of the apparatus while reducing the
financial impact. [EPA-HQ-OAR-2014-0827-1253-A1 p.1]
Glider kits provide a new cab and chassis with the option to reuse the engine, transmission, axles, fire
pumps and apparatus bodies or any combinations of these components (components that have
considerable useful life remaining). This gives the small community department a piece of apparatus
that will provide several years of additional service without the cost of a new apparatus. [EPA-HQOAR-2014-0827-1253-A1 p.1]
If the ability to 'glider' fire apparatus is prohibited it will have a serious impact on many communities
and their fire departments across the country. When departments cannot afford to purchase new fire
apparatus their only option is to repair or refurbish their existing apparatus. Most fire departments across
the country are volunteer with limited budgets and sometimes purchase only one new truck and strive to
maintain that unit for as long as possible. We need to give these communities as many options as
possible. [EPA-HQ-OAR-2014-0827-1253-A1 p.1
I believe it would be a financial burden for many of these departments. With only one or two trucks and
no other options, most would have to disband and close for lack of funds to support new apparatus. This
could seriously affect the personal safety of lives in those communities. [EPA-HQ-OAR-2014-08271253-A1 p.1]
I have attached some letters for existing fire department so you can see firsthand their financial
situation. [EPA-HQ-OAR-2014-0827-1253-A1 p.1]
Organization: Environmental Defense Fund (EDF)
EDF supports closing the loophole for dirty glider kits
EDF fully supports EPA’s proposal to establish GHG and criteria emissions standards for engines in
glider kits and NHTSA’s proposal to include glider kits under its Phase 2 standards. These provisions
are important to close the current loophole for glider kit manufacturers – which currently allows an
older dirtier engine to be installed in a new body and certified as a new vehicle. EPA estimates
significant growth in glider kit production.74 And glider vehicles using pre-2007 engines have in-use
NOx and PM emissions tenfold the emissions from equivalent vehicles being produced with new

Page 1842 of 2127

A560

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 250 of 382

engines. This combination could result in a significant increase in criteria emissions from in-use trucks
if the current loophole is not addressed. [EPA-HQ-OAR-2014-0827-1312-A1 p.16]
The proposal does not limit the use of glider kits or rebuilt engines – it simply requires that engines be
certified to the same standards (for both GHG and criteria standards) as apply for the calendar year of
the glider vehicle assembly. As noted in the Preamble, there has been adequate time for glider
manufacturers to transition to a compliance regime. And the agencies have determined that removing
the exemption for these glider vehicles will be cost-effective. The agencies should finalize these
important provisions to level the playing field and bring glider kits in line with all new truck standards.
[EPA-HQ-OAR-2014-0827-1312-A1 p.16]
74 80 Fed. Reg. (July 13, 2015) Greenhouse Gas Emissions and Fuel Efficiency Standards for Mediumand Heavy-Duty Engines and Vehicles—Phase 2: Proposed Rule at 40529. (Hereinafter “Preamble”).
Organization: Fitzgerald Truck Sales
Fitzgerald Truck Sales appreciates the opportunity to submit its comments on the Phase 2 Proposed
Rule. In section I we speak to the underestimated and under investigated economic impact to small
businesses and misconceptions about gliders and there part in a “Green” environment. In section II we
see some key elements making gliders part of this Phase 2 proposal, in our opinion, lacking a
comprehensive investigation and frankly confronting some legal challenges. [EPA-HQ-OAR-20140827-1134-A1 p.1]
EPA and NHTSA have specifically requested comment on their proposed regulation of “gliders” as part
of the Phase 2 Proposed Rule. As used in the industry, a “glider kit” is a new cab, front axle, and frame
rail/chassis that uses existing or rebuilt drivetrain components (engine, transmission, and rear axle) to
repair or extend the life of a used truck. Fitzgerald Truck Sales rebuilds tractors using these OE
supplied glider kits, and has been building kits since 1989. Rebuilding tractors with glider kits drives a
significant volume and business to local economies especially in the smaller communities of Tennessee,
like Byrdstown, Crossville and Jamestown. [EPA-HQ-OAR-2014-0827-1134-A1 p.1]
Glider History and its Economies - Glider kits have been around for almost 50 years and are used for
a number of reasons. Gliders are less expensive than new trucks and offer a more economical option for
smaller fleets and owner/operators to maintain the reliability of their commercial trucking
operations. The reused drivetrain components constitute approximately 30-50% of the value of a new
truck, which generates significant cost savings for small businesses and owner-operators. Rebuilding an
engine and transmission uses 85% less energy than manufacturing them new, and results in engines and
transmissions that are more reliable and efficient that pre-rebuild. With improved aerodynamics and
low rolling resistance tires on trucks assembled from glider kits, these rebuilt vehicles actually have
better fuel efficiency than when they were new. The engines most commonly used in gliders actually
have better fuel economy and greenhouse gas (“GHG”) emissions than today’s ultra-low NOx engines
(pre-EGR EPA98 S60s). Wrecked or otherwise damaged trucks can be put back on the road
economically by placing the undamaged powertrain components in a new cab/chassis. In addition to the
use of glider kits for rebuilds, many CNG fleet operators prefer to buy glider kits and power them
themselves, often recycling the fuel system or saving money on CNG system installation. Hundreds of
small businesses have come to rely on gliders over the past 50 years as a cost-effective way of doing
business. These businesses include glider distributors, glider assemblers, small fleets, owner/operators,
and other small businesses in the commercial trucking industry. [EPA-HQ-OAR-2014-0827-1134-A1
p.1-2]
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Additional Considerations with Glider Provisions
Although EPA states that it considered impacts on small businesses in drafting the Phase 2 Proposed
Rule, the glider provisions particularly impact small businesses and it is not clear that EPA fully
considered the consequences the proposed regulations will have or how they could be minimized. As
EPA notes, the Small Business Advocacy Review Panel process—which EPA undertook to meet its
legal requirements under the Regulatory Flexibility Act and Small Business Regulatory Enforcement
Fairness Act—included only one glider assembler. As a result of this oversight, there are a number of
additional ways that the proposal should be modified to mitigate the impacts of any glider regulation on
small businesses, jobs, and the economy in general. [EPA-HQ-OAR-2014-0827-1134-A1 p.2]
Economic Impacts
x

x
x
x

x

x

x

Gliders as a whole represent over 10,000 units annually. While this is insignificant as compared
to new trucks sold it does support a very significant number of jobs both locally and
nationwide.[EPA-HQ-OAR-2014-0827-1134-A1 p.2]
Fitzgerald Employs 285 employees locally, predominately in areas historically economically
challenged in recent years. [EPA-HQ-OAR-2014-0827-1134-A1 p.2]
Fitzgerald supports 137 vendor/suppliers not including the OEM’s and their downstream
support. [EPA-HQ-OAR-2014-0827-1134-A1 p.2]
The end user of Gliders is the smaller business owner and employer who may not be
economically competitive and is definitely at risk if such rulings were to attempt to force them
to rely solely on new equipment. [EPA-HQ-OAR-2014-0827-1134-A1 p.2]
The independent truckers buying one or a few gliders does not have the purchasing power to
buy new trucks at the same acquisition costs as a large fleet placing them at a disadvantage.
[EPA-HQ-OAR-2014-0827-1134-A1 p.2]
Beyond Fitzgerald, the Supporting OEM’s like Daimler (DTNA) and Peterbilt and Kenworth
(PACCAR), employ hundreds of men and women in the creation, support and manufacture of
the base Glider chassis. [EPA-HQ-OAR-2014-0827-1134-A1 p.2]
Detroit Diesel, is the largest supplier of rebuilt engines and engine parts in support of gliders
and maintains an entire manufacturing facility in Ohio that would be devastated by the current
proposal. [EPA-HQ-OAR-2014-0827-1134-A1 p.2]

“Glider Vehicle” Exemption Cap
EPA has proposed that small manufacturers would be eligible for an exemption from EPA’s proposed
glider vehicle certification requirements under 40 C.F.R. § 1037.635 that would allow them to continue
selling a limited number of glider vehicles. This cap would be based on the manufacturer’s highest
annual sales volume for calendar years 2010 through 2014 up to a maximum of 300 exempt glider
vehicles. A cap of 300 vehicles is too low given the abrupt change this regulation brings to the 50-yearold glider industry and the disproportionate impact it will have on small businesses. A more reasonable
approach would be to begin with a higher initial cap and gradually reduce it over time to allow large and
small businesses in the glider industry to adapt to EPA’s new requirements. Specifically, if EPA
decides to implement a certification requirement for glider vehicles, the small business exemption
should start with a cap equal to the 2015 sales levels of vehicles in 2020 (complying with the statutory
lead-time requirement) and then reduce the cap annually in levels that give business time to adjust. Such
a phase-down would allow these small manufacturers to transition to other lines of business and to move
their employees to other types of work without extensive layoffs. Many small manufacturers will
already be limited by their highest annual sales volume and will not be affected by the cap. The
adjustment of the cap applicable to glider assemblers, coupled with the additional lead-time required
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under the CAA, is also critical to saving literally thousands of jobs. [EPA-HQ-OAR-2014-0827-1134A1 p.3]
Legal Issues with Glider Provisions
We are not alone in our concerns with EPA’s proposed regulation of “glider kits” and “glider vehicles,”
including EPA’s legal authority for regulating “glider kits.” EPA’s Phase 2 Proposed Rule is being
carried out under the authority of the Clean Air Act (“CAA”), which does not provide EPA authority to
regulate the sale of motor vehicle components. Moreover, the CAA requires 4-years’ lead-time for new
or revised NOx and PM requirements, which has not been met under the proposed regulations. [EPAHQ-OAR-2014-0827-1134-A1 p.3]
Proposed Definitions of “Glider Kit” and “Glider Vehicle”
EPA has proposed two overlapping and potentially confusing definitions: “Glider kit means any of the
following: (1) A new vehicle that is incomplete because it lacks an engine, transmission, or axle; (2) A
new vehicle produced with a used engine (including a rebuilt or remanufactured engine); (3) Any other
new equipment that is intended to become a motor vehicle with a previously used engine (including a
rebuilt or remanufactured engine)”; and “Glider vehicle means a new vehicle produced with a used
engine.” As EPA has proposed these definitions, “glider vehicle” is a subset of “glider kit,” whereas
under industry usage and understanding, the two are separate, and should remain so under the
regulations. [EPA-HQ-OAR-2014-0827-1134-A1 p.3]
A “glider kit” should instead be defined as “an assemblage of new vehicle components, including at a
minimum the chassis, cab and front axle, but lacking an engine, transmission, and rear axle.” Once the
glider kit is assembled using existing or rebuilt drivetrain components (engine, transmission, and rear
axle), then it becomes a rebuilt truck, which EPA would consider a “glider vehicle.” The EPA-proposed
definitions are confusing because they conflate the two, which are typically sold by separate
businesses. DTNA sells glider kits but not glider vehicles, while most glider assemblers sell glider
vehicles but do not manufacture glider kits. The third part of the proposed “glider kit” definition is
simply too broad and vague to be workable: “Any other new equipment that is intended to become a
motor vehicle with a previously used engine (including a rebuilt or remanufactured engine)” could
potentially encompass a single headlight or side mirror as a “glider kit.” This part of the proposed
definition should be deleted. [EPA-HQ-OAR-2014-0827-1134-A1 p.3-4]
Regulation of “Glider Vehicles” Targets NOx/PM Emissions and Must Meet Statutory Lead-Time
Requirement
In addition, the proposed regulation of “glider vehicles” actually targets NOx/PM emissions rather than
GHG emissions, as EPA concedes, and is therefore inappropriate for inclusion in a GHG rule. Glider
sales actually create the potential to reduce GHG emissions by incorporating used and rebuilt engines in
newer, more aerodynamic vehicles. Rebuilt engines used in glider vehicles emit fewer GHGs, and new
cabs and low rolling resistance tires are more efficient than what they replace. Because regulation of
glider vehicles targets NOx/PM emissions, it should be done only in a separate rulemaking, if at all. In
addition, this separate rulemaking should be carefully drafted to meet statutory lead-time requirements
for NOx and PM regulations as required by statute. NOx and PM emissions standards are subject to an
express CAA lead-time requirement under which new or revised NOx and PM requirements cannot take
effect sooner than the model year commencing 4 years after new or revised standard is promulgated. 42
U.S.C. § 7521(3)(C). As currently proposed with an effective date of January 1, 2018, the proposed
glider regulations violate the 4-year lead-time requirement under the CAA. Assuming the Phase 2 rule
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is finalized in early 2016, the earliest that the regulations governing glider vehicles could take effect
would be 2020, in compliance with the CAA lead-time requirement. As currently proposed, EPA is
attempting to regulate NOx and PM in the GHG rule in a way it could not undertake in a proper NOx and
PM rulemaking. [EPA-HQ-OAR-2014-0827-1134-A1 p.4]
Organization: GATR Truck Center
GATR Truck Center strongly supports the agencies' proposal to impose new requirements on companies
assembling and offering for sale vehicles produced by installing used driveline components into new
glider kits. EPA and NHTSA should require that manufacturers of these glider-based vehicles comply
with all applicable and current greenhouse gas and criteria emissions standards. NHTSA should also
enforce the existing regulations that require manufacturers of glider-based vehicles to comply with all
applicable safety standards. [EPA-HQ-OAR-2014-0827-1010-A2 p.1]
Dealers such as ours have been subject to a growing unfair competition from this rapidly expanding
market of non-compliant vehicles. Over the past few years, an increasing number of our customers have
purchased these non-compliant glider vehicles at prices that are 25% less than our comparable new
compliant trucks. [EPA-HQ-OAR-2014-0827-1010-A2 p.2]
GATR Truck Center supports the application of glider kits as a means to repair badly damaged vehicles,
while taking advantage of the remaining useful life in the damaged vehicle's driveline components.
When conducted within the requirements of 49 CFR 571.7[e), which sets forth NHTSA's rules for reuse of driveline components for installation into a glider kit, we have no specific concerns with such
legitimate applications of glider kits. It's when these rules are violated, however, in an effort to offer for
sale an essentially new vehicle whose production costs and total cost of ownership may be tens of
thousands of dollars less than the fully compliant new products sold by our dealership that we strongly
object to such an unfair disruption of market competition. Unfortunately, this practice has become
widespread without consequence to the glider-based vehicle manufacturers, and it is unfairly and
negatively impacting our business. In many cases, the manufacturers of glider-based vehicles are not
collecting the 12% federal excise tax ('FET') that normally applies to new vehicle sales, giving
customers even further financial incentive to purchase glider vehicles rather than fully compliant new
vehicles. This abusive application of glider kits must be stopped; we strongly support the agencies'
efforts to do so through appropriate new regulations and enforcement of existing regulations. EPA and
NHTSA should seek to remedy this situation as soon as practicable, while protecting for the continued
use of glider kits for legitimate purposes as we have described. [EPA-HQ-OAR-2014-0827-1010-A2
p.2]
We refer you to the comments of the Volvo Group North America for a more complete analysis and set
of recommendations with respect to the regulation and enforcement of glider-based vehicles. GATR
Truck Center supports the comments submitted by Volvo Group North America. [EPA-HQ-OAR-20140827-1010-A2 p.2]
The rapidly expanding glider-based vehicle market is seriously undermining the significant gains EPA,
NHTSA, and the heavy-duty vehicle industry have made to reduce criteria and greenhouse gas
emissions, reduce fuel consumption, and improve roadway safety. The market availability of these noncompliant engines and vehicles poses an unfair competitive disadvantage to manufacturers that have
undertaken the enormous effort and investment necessary to comply with all applicable emissions, fuel
efficiency, and safety standards, and likewise an unfair competitive advantage to the dealer network
representing those OEM's. It is therefore imperative that the agencies follow through by finalizing
regulations that prohibit the production of glider-based vehicles for anything other than legitimate
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purposes, and that the agencies actively ensure compliance to those requirements. [EPA-HQ-OAR2014-0827-1010-A2 p.2]
Organization: Harrison Truck Centers
EPA and NHTSA have specifically requested comment on their proposed regulation of “gliders” as part
of the Phase 2 Proposed Rule. As used in the industry, a “glider kit” is a new cab, front axle, and frame
rail/chassis that uses existing or rebuilt drivetrain components (engine, transmission, and rear axle) to
repair or extend the life of a used truck. Harrison Truck Centers rebuilds tractors using these glider kits,
and has for over fifteen years. Rebuilding tractors with gliders kits drive a significant volume and
business to our area. [NHTSA-2014-0132-0059-A1 p.1]
Glider kits have been around for almost 50 years and are used for a number of reasons. Gliders are less
expensive than new trucks and offer a more economical option for smaller fleets and owner/operators to
maintain the reliability of their commercial trucking operations. The reused drivetrain components
constitute approximately 30-50% of the value of a new truck, which generates significant cost savings
for small businesses and owner-operators. Remanufacturing an engine and transmission uses 85% less
energy than manufacturing them new, and results in engines and transmissions that are more reliable
and efficient that pre-rebuild. With improved aerodynamics and low rolling resistance tires on trucks
assembled from glider kits, these rebuilt vehicles actually have better fuel efficiency than when they
were new. The engines most commonly used in gliders actually have better fuel economy and
greenhouse gas (“GHG”) emissions than today’s ultra-low NOX engines (pre-EGR EPA98
S60s). Wrecked or otherwise damaged trucks can be put back on the road economically by placing the
undamaged powertrain components in a new cab/chassis. In addition to the use of glider kits for
rebuilds, many CNG fleet operators prefer to buy glider kits and power them themselves, often
recycling the fuel system or saving money on CNG system installation. Hundreds of small businesses
have come to rely on gliders over the past 50 years as a cost-effective way of doing business. These
businesses include glider distributors, glider assemblers, small fleets, owner/operators, and other small
businesses in the commercial trucking industry. [NHTSA-2014-0132-0059-A1 p.1-2]
Harrison Truck Centers also repeated comments summarized above for Daimler.
Organization: International Council on Clean Transportation (ICCT)
Potential regulatory loophole
The ICCT recommends that the agencies ensure there are no regulatory loopholes whereby increasing
unforeseen numbers of trucks exploit regulatory exemptions to avoid deploying emission reduction and
efficiency technology. The ICCT spends a considerable amount of time investigating gaps between
policy objectives and their market outcomes. The U.S. exemption for gliders (i.e., “glider kits,”
“gliders,” or “glider vehicles”) in the criteria pollutant heavy-duty vehicle regulations is among the
more egregious and high-risk regulatory gaps. The glider kit provision that was previously used to assist
in bringing hundreds of repaired vehicles per year is now creating an entirely new market with tens of
thousands of sales per year, now with multiple suppliers competing in the space. This glider market is
predicated upon reduced costs from vehicles that are not regulated and not certified through the full
process that most modern tractors are. This is a clear distortion of the market and the exploitation of a
regulatory provision that was not foreseen to be used in such a way. We recommend that the agencies’
include glider kit-manufactured vehicles within the greenhouse gas emission and efficiency regulations,
as well as criteria pollutant emission regulations as soon as possible. Exemptions, if granted, would
ideally be restricted to a number that is consistent with pre-emission-regulation glider production – on
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the order of hundreds of units per year industry wide – and only those with legally or insurance-verified
evidence of inoperably damaged tractor frames. [EPA-HQ-OAR-2014-0827-1180-A4 p.16]
Organization: Manufacturers of Emission Controls Association (MECA)
Heavy-Duty Glider Kits and Glider Vehicles
MECA strongly supports the agency’s proposal to require that the engines installed in glider vehicles
meet the same criteria and GHG emission requirements as new engines certified in the same model year.
The recent rapid growth in the number of glider vehicles sold since 2007 to over 5,000 vehicles a year
shows the large emissions impact that this category of high emitters has on the overall contribution of
PM and NOx from heavy-duty engines. As new engines become cleaner in the future the contribution
from glider vehicles will continue to grow. Glider vehicles are classified as “new motor vehicles”
because they use a new chassis, although they can continue to use engines that are 10-15 years old and
emit 20-40 times more pollution than vehicles equipped with a new engine. The existing exemption of
glider vehicles from the latest pollution requirements represents a huge loophole in the regulation. Using
this “new motor vehicle” designation under the clean air act, glider vehicles could potentially qualify for
clean air incentive funding under some state in-use fleet programs while not meeting the intent or
emission reduction goals of those programs. Glider vehicles, equipped with old diesel engines, or
converted to alternative fuels could potentially compete for funding with newly manufactured trucks,
replacement engines or retrofit emission control devices. The proposed glider kit and glider vehicle
provision in this proposal takes an important step towards closing this loophole and MECA supports
inclusion of this provision in the final regulation and moving the implementation date ahead of the
proposed 2018 start date. There should be no “dirty diesel” loophole left in EPA’s regulatory programs.
[EPA-HQ-OAR-2014-0827-1210-A3 p.12] [[These comments can also be found in Docket Number
EPA-HQ-OAR-2014-0827-1420, p.212.]]
MECA is concerned that the present proposed limited grandfathering of glider vehicle production for
existing small businesses would still allow the continued production of up to 300 assembled gliders a
year, per company. This exemption poses a significant threat to air quality as 300 trucks could emit the
same amount of NOx as 7500 new heavy duty trucks. EPA should include a phase-out of this glider
loophole completely that reduces the 300 glider kit limit per small existing business over a course of
three years after which full compliance is required. This should provide sufficient time for small
businesses to adapt their business models to produce and maintain clean diesels. Retaining a 300 per
year limit indefinitely could result in a disproportionate number of dirty vehicles to continue to be
produced and remain in the fleet for decades to come. To minimize the opportunity to abuse this
exemption, EPA might consider limiting the conditions under which a glider vehicle may be purchased
to legitimate situations such as when a vehicle is damaged in an accident and the engine can be
salvaged. Requirements should include record keeping guidelines to support legitimate transactions to
purchase glider vehicles. [EPA-HQ-OAR-2014-0827-1210-A3 p.12]
Organization: Mississippi Furniture Xpress (MFX)
MFX, LLC is one of the companies who would be negatively impacted by passage of this ruling due to
our purchasing of glider trucks. This ruling would not only impact our company, but also our 150
employees as well as the numerous connected businesses with whom we contract and provide services
throughout the country. [EPA-HQ-OAR-2014-0827-1338-A1 p.1]
In the past EPA regulations have been imposed with no opportunity for discourse and their impact on
business and the livelihoods of those affected often not given consideration. This represents one of the
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many reasons that the citizens of this country are dissatisfied with government. I have worked in the
trucking industry for over 30 years and have seen the advancements related to safety and emissions by
the industry as a whole. The changes have been significant and positive; however, our industry faces a
constant barrage of costly and restrictive regulations that threaten our operations so greatly, that we as
business owners are deeply concerned that tighter regulations will be too costly, time consuming and
burdensome to overcome. Pending regulations by FMCSA regarding ELD's is enough to ruin many
small companies, much less adding more restrictive and burdensome EPA rules. [EPA-HQ-OAR-20140827-1338-A1 p.1]
We purchased used trucks when we began our company and nearly went bankrupt trying to keep them
running due to all of the problems caused by EPA regulations on engines after 2007. Those problems
continue to be devastating to companies who operate trucks with certain engines; the cost of repairs
often exceeds 50% of the cost of the truck itself. Buying glider trucks absolutely saved us from going
out of business due to repair costs for the used trucks we had purchased. Further regulations to these
trucks feels like overreach and we're unaware of studies which show that the small percentage of glider
trucks being sold have any appreciable impact on the environment, whereas they are most certainly
having a positive economic effect for the people and businesses that choose to purchase them. [EPAHQ-OAR-2014-0827-1338-A1 p.2]
Our current understanding is that the EPA does not have legal authority for regulation of glider kits.
EPA's Phase 2 Proposed Rule is being carried out under the authority of the Clean Air Act ('CAA'),
which does not provide EPA authority to regulate the sale of motor vehicle components. Moreover, the
CAA requires 4-years' lead-time for new or revised NO„ and PM requirements, which has not been met
under the proposed regulations. EPA has been aware of the use of glider kits for over 35 years, and has
not attempted to regulate them because they are not 'new motor vehicles' or 'new motor vehicle engines'
under the CAA. As regulations by FMCSA have been repealed due to not having sufficient data to
support their assertions, this proposed ruling by the EPA seems open to challenge on the same basis.
[EPA-HQ-OAR-2014-0827-1338-A1 p.2]
Thank you for the opportunity to comment; however, we strongly oppose this proposed ruling and ask
that it be abandoned due to the reasons cited. [EPA-HQ-OAR-2014-0827-1338-A1 p.2]
Organization: Mondial Automotive
EPA and NHTSA have specifically requested comment on their proposed regulation of 'gliders' as part
of the Phase 2 Proposed Rule. Mondial Automotive, Inc. appreciates the opportunity to submit its
comments on the Phase 2 Proposed Rule. As used in the industry, a 'glider kit' is a new cab, front axle,
and frame rail/chassis that uses existing or rebuilt drivetrain components (engine, transmission, and rear
axle) to repair or extend the life of a used truck. Mondial Automotive, Inc. is a downstream supplier of
Original Equipment Parts and Components that are used in the production of 'glider kits'. The 'glider kit'
industry drives a significant volume of business to local economies such as our community of College
Point, NY. [EPA-HQ-OAR-2014-0827-1337-A1 p.1]
Glider History and its Economies - Glider kits have been around for almost 50 years and are used for
a number of reasons. Gliders are less expensive than new trucks and offer a more economical option for
smaller fleets and owner/operators to maintain the reliability of their commercial trucking operations.
The reused drivetrain components constitute approximately 30-50% of the value of a new truck, which
generates significant cost savings for small businesses and owner-operators. Rebuilding an engine and
transmission uses 85% less energy than manufacturing them new, and results in engines and
transmissions that are more reliable and efficient that pre-rebuild. With improved aerodynamics and low
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rolling resistance tires on trucks assembled from glider kits, these rebuilt vehicles actually have better
fuel efficiency than when they were new. The engines most commonly used in gliders actually have
better fuel economy and greenhouse gas ('GHG') emissions than today's ultra-low NO, engines (preEGR EPA98 S60s). Wrecked or otherwise damaged trucks can be put back on the road economically by
placing the undamaged powertrain components in a new cab/chassis. In addition to the use of glider kits
for rebuilds, many CNG fleet operators prefer to buy glider kits and power them themselves, often
recycling the fuel system or saving money on CNG system installation. Hundreds of small businesses
have come to rely on gliders over the past 50 years as a cost-effective way of doing business. These
businesses include glider distributors, glider assemblers, small fleets, owner/operators, and other small
businesses in the commercial trucking industry. [EPA-HQ-OAR-2014-0827-1337-A1 p.1-2]
I. Additional Considerations with Glider Provisions
Although EPA states that it considered impacts on small businesses in drafting the Phase 2 Proposed
Rule, the glider provisions particularly impact small businesses and it is not clear that EPA fully
considered the consequences the proposed regulations will have or how they could be minimized. As
EPA notes, the Small Business Advocacy Review Panel process—which EPA undertook to meet its
legal requirements under the Regulatory Flexibility Act and Small Business Regulatory Enforcement
Fairness Act—included only one glider assembler. As a result of this oversight, there are a number of
additional ways that the proposal should be modified to mitigate the impacts of any glider regulation on
small businesses, jobs, and the economy in general. [EPA-HQ-OAR-2014-0827-1337-A1 p.2]
A.

Economic Impacts
x

x
x

x

x

x

B.

Gliders as a whole represent over 10,000 units annually. While this is insignificant as compared
to new trucks sold it does support a very significant number of jobs both locally and nationwide.
[EPA-HQ-OAR-2014-0827-1337-A1 p.2]
Mondial Employs 47 employees locally, predominately in a minority populated urban area.
[EPA-HQ-OAR-2014-0827-1337-A1 p.2]
The end user of Gliders is the smaller business owner and employer who may not be
economically competitive and is definitely at risk if such rulings were to attempt to force them
to rely solely on new equipment. [EPA-HQ-OAR-2014-0827-1337-A1 p.2]
The independent truckers buying one or a few gliders does not have the purchasing power to
buy new trucks at the same acquisition costs as a large fleet placing them at a disadvantage.
[EPA-HQ-OAR-2014-0827-1337-A1 p.2]
OEM's like Daimler (DTNA) and Peterbilt and Kenworth (PACCAR), employ hundreds of men
and women in the creation, support and manufacture of the base Glider chassis. [EPA-HQOAR-2014-0827-1337-A1 p.2]
Detroit Diesel, is the largest supplier of rebuilt engines and engine parts in support of gliders
and maintains an entire manufacturing facility in Ohio that would be devastated by the current
proposal. [EPA-HQ-OAR-2014-0827-1337-A1 p.2]
'Glider Vehicle' Exemption Cap

EPA has proposed that small manufacturers would be eligible for an exemption from EPA's proposed
glider vehicle certification requirements under 40 C.F.R. § 1037.635 that would allow them to continue
selling a limited number of glider vehicles. This cap would be based on the manufacturer's highest
annual sales volume for calendar years 2010 through 2014 up to a maximum of 300 exempt glider
vehicles. A cap of 300 vehicles is too low given the abrupt change this regulation brings to the 50-yearold glider industry and the disproportionate impact it will have on small businesses. A more reasonable
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approach would be to begin with a higher initial cap and gradually reduce it over time to allow large and
small businesses in the glider industry to adapt to EPA's new requirements. Specifically, if EPA decides
to implement a certification requirement for glider vehicles, the small business exemption should start
with a cap equal to the 2015 sales levels of vehicles in 2020 (complying with the statutory lead-time
requirement) and then reduce the cap annually in levels that give business time to adjust. Such a phasedown would allow these small manufacturers to transition to other lines of business and to move their
employees to other types of work without extensive layoffs. Many small manufacturers will already be
limited by their highest annual sales volume and will not be affected by the cap. The adjustment of the
cap applicable to glider assemblers, coupled with the additional lead-time required under the CAA, is
also critical to saving literally thousands of jobs. [EPA-HQ-OAR-2014-0827-1337-A1 p.2-3]
In closing Gliders are a necessity to our national commerce. Catering to the smaller businesses and
truckers who survive using gliders as a necessary tool to compete in their markets. Gliders are indeed
'Green' in respects to the re-use of components, and putting cleaner and safer vehicles than those
replaced components and vehicles that would have been on the road otherwise. The EPA falls well short
in any assumption that restricting gliders unreasonably will drive our customers to in essence 'NEW
TRUCKS'. This is simply not the case. [EPA-HQ-OAR-2014-0827-1337-A1 p.3]
Organization: Motor & Equipment Manufacturers Association (MEMA)
Reconsider Actions Impacting Remanufactured Engines [EPA-HQ-OAR-2014-0827-1274-A1 p.11]
In addition to representing original equipment suppliers, MEMA also represents remanufacturers and
their suppliers. The proposed rule seeks to regulate non-new products under Phase 2, including gliders
and remanufactured engines. There remains a legitimate need and purpose for glider kits and
remanufactured engines and our members would like to support the reduction of potential objectionable
uses of the standards. However, MEMA is concerned that the direction being proposed by the agency is
swinging the pendulum too far in the other direction and has the potential to significantly impact this
industry segment. [EPA-HQ-OAR-2014-0827-1274-A1 p.11]
Remanufactured parts are given an extended life, cost less to produce and purchase and minimize the
impact on the environment by not ending up in the waste stream. The motor vehicle remanufacturing
industry supports over 50,000 direct jobs in the U.S. and demonstrates a commitment to sustainability
through product innovation and the incorporation of more environmentally-friendly manufacturing
practices. The U.S. Congress has recognized the value of remanufactured parts and components as
exemplified by the “Federal Vehicle Repair Cost Savings Act” (S. 565), which directs federal agencies
to consider using remanufactured parts when maintaining federal vehicle fleets. This bill passed the
Senate on June 15 and the House of Representatives on September 28. [EPA-HQ-OAR-2014-08271274-A1 p.11]
Remanufacturing is a standardized industrial process by which previously sold, worn or nonfunctional
products are refurbished to a better condition and performance in order to reuse resources and reduce
waste. The process incorporates technical specifications, including engineering, quality and testing
standards to yield warranted products. In addition to remanufactured engines other examples of
remanufactured components include: transmissions, alternators, starters, turbochargers, steering and
suspension components and electronic control modules. Remanufacturing preserves some of the value
RIWKHRULJLQDOPDQXIDFWXULQJíLQFOXGLQJHQHUJ\FRVWVLQYHVWPHQWLQFDSLWDODQGODERULQSXWVíZKLFK
recycling alone cannot do. This process saves about 85 percent of the energy and material used to
manufacture similar new products. [EPA-HQ-OAR-2014-0827-1274-A1 p.11]
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MEMA has concerns about the NPRM’s approach on gliders – particularly the agencies’ proposals:
[EPA-HQ-OAR-2014-0827-1274-A1 p.12]
x
x

x

to define used and remanufactured engines/equipment as “new” engines/equipment; [EPA-HQOAR-2014-0827-1274-A1 p.12]
to impose on remanufactured engines the same compliance criteria as actual new engines for the
year in which it was remanufactured (for all emissions); and, [EPA-HQ-OAR-2014-0827-1274A1 p.12]
to assert an earlier compliance timeline of MY2018. [EPA-HQ-OAR-2014-0827-1274-A1 p.12]

It is important to note that while a remanufactured component can be “manufactured again” to extend
the service life, there are constraints as to how much and to what degree you can alter a component to
meet newer design performance criteria beyond its original design. This task becomes increasingly more
challenging the more complex the component/system. Furthermore, the proposed scope of the
requirements for remanufactured engines would not only include GHG standards, but also all applicable
criteria pollutant emissions standards; yet this Phase 2 rulemaking is a GHG rule, not for other
pollutants. Also, the proposed timeline would kick in much sooner (by MY2018) than the other
compliance requirements (MY2021). This timeline is impractical in terms of production planning and
the remanufacturing process. Absent from the proposed rule are the data to demonstrate that the
proposal will have a net positive impact on reducing CO2 emissions; nor is there a full evaluation of the
cost-benefit impacts the proposal will have on rebuilt and remanufactured engines and components. As
a result, while the NPRM assures that this is not a “ban” of glider kits – the proposed changes have the
potential to significantly burden and overwhelm the remanufacturing sector. [EPA-HQ-OAR-20140827-1274-A1 p.12]
For all of these reasons, MEMA recommends that the agencies strike and remove the additional text
from the definition of “new” in part 1068.30 that states: “Note that in certain cases, used and
remanufactured engines/equipment may be ‘new’ engines/equipment.” The remanufacturer members of
MEMA and MERA are prepared to work with the agencies on a practical approach to address the
government’s concerns while still retaining this important industry sector for its intended and legitimate
role and purpose. As we represent different manufacturers in this space, we anticipate that they will
address these and related concerns in more detail in their company comments. [EPA-HQ-OAR-20140827-1274-A1 p.12]
Organization: National Association of Clean Air Agencies (NACAA)
We are also very much in favor of EPA’s proposal to close the existing loophole for glider kits and
glider vehicles, under which used pre-2013 engines – with no limit on age – may be installed into new
glider kits without meeting applicable standards. We agree with EPA that its regulations should be
revised to require that only engines that have been certified to meet the prevailing standards be eligible
for installation into new glider kits. The sale of glider kits has increased 10-fold1 since the
implementation of federal 2007/2010 particulate matter (PM) and NOx emission standards. The
proposed changes will stem the unrestricted sale of glider vehicles with older, higher-emitting engines.
With respect to implementation of EPA’s proposed glider requirements, we believe this should occur as
soon as possible but no later than January 2018. [EPA-HQ-OAR-2014-0827-1157-A1 p.2] [[These
comments can also be found in Docket Number EPA-HQ-OAR-2014-0827-1420, p.52.]]
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1 U.S. EPA, Frequently Asked Questions about Heavy-Duty “Glider Vehicles” and “Glider Kits”
(2015), http://www.epa.gov/OMS/climate/documents/420f15904.pdf.
Organization: National Automobile Dealers Association (NADA)
IV. GLIDER KITS
The Phase 2 proposal seeks to severely restrict the sale of glider kits by generally requiring that engines
used in glider vehicles be certified to the standards applicable to the calendar year in which assembly of
the glider vehicle is completed, and by requiring many rebuilders to obtain vehicle certificates. The
Phase 2 proposal also contains new definitions of “glider vehicle” and “glider kit” ostensibly based on a
common understanding of these terms.4. [EPA-HQ-OAR-2014-0827-1932-A1 p.3]
The Phase 2 proposal would continue to exempt small businesses using gliders to rebuild vehicles from
the need to obtain vehicle certificates, but would limit the exemption to an annual production of 200
units (production in excess of the capped amount would be allowed, but subject to all otherwise
applicable requirements including the Phase 2 standards). For example, a small business producing
between 100 and 200 glider vehicles per year would be allowed to do so without having to certify them
to current year GHG (and other emission) standards, so long as they meet applicable standards for the
year of their manufacture. [EPA-HQ-OAR-2014-0827-1932-A1 p.3]
In its 2015 comments, NADA/ATD urged EPA and NHTSA to consider another alternative designed to
harmonize with NHTSA’s long-standing “manufacture” exemption for vehicle rebuilding. That
exemption keys on there being a single “donor” vehicle from which two of three used components
(engine, transmission, and drive-axle) are incorporated into the rebuilt vehicle. This exemption from the
definition of “manufacturing” allows the rebuilder to avoid having to meet NHTSA manufacturer
registration and other requirements. NADA/ATD also suggested that when two of these three used
components are incorporated into a rebuilt vehicle, using a glider kit, the used engine would only be
required to meet emission standards applicable to its year of original manufacture and, if rebuilt, any
subsequent running changes. Obviously, no emissions certification would be required. Under that
alternative, it would matter not if the rebuilder was a small business or how many units were rebuilt in a
year. [EPA-HQ-OAR-2014-0827-1932-A1 p.4]
With respect to the Memorandum referenced in the NODA, NADA/ATD is taking no position with
respect to the legal opinions expressed therein. On the other hand, NADA/ATD has reviewed and does
support certain additional glider engine considerations discussed in Section “I” of the Memorandum.
These include no regulation of 2010 and later engines and engines less than three-years-old, the reuse of
newer engines with remaining “useful life,” and the reuse of low mileage older engines. Lastly, NADA
reiterates its support for the alternatives suggested in its 2015 comments. [EPA-HQ-OAR-2014-08271932-A1 p.4]
Glider Kits
The Phase 2 proposal seeks to severely restrict the sale of glider kits by generally requiring that engines
used in glider vehicles be certified to the standards applicable to the calendar year in which assembly of
the glider vehicle is completed, and by requiring many rebuilders to obtain vehicle certificates. The
Phase 2 proposal also contains new definitions of 'glider vehicle' and 'glider kit' ostensibly based on a
common understanding of these terms. [EPA-HQ-OAR-2014-0827-1309-A1 p.12]
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The Phase 2 proposal also would continue to exempt small businesses using gliders to rebuild vehicles
from the need to obtain vehicle certificates, but would limit the exemption to an annual production of
200 units (production in excess of the capped amount would be allowed, but subject to all otherwise
applicable requirements including the Phase 2 standards). For example, a small business producing
between 100 and 200 glider vehicles per year would be allowed to do so without having to certify them
to current year GHG (and other emission) standards, so long as they meet applicable standards for the
year of their manufacture. [EPA-HQ-OAR-2014-0827-1309-A1 p.12]
NADA/ATD urges EPA and NHTSA to consider another alternative designed to harmonize with
NHTSA’s long-standing “manufacture” exemption for vehicle rebuilding. That exemption keys on there
being a single “donor” vehicle from which two of three used components (engine, transmission, and
drive-axle) are incorporated into the rebuilt vehicle. This exemption from the definition of
“manufacturing” allows the rebuilder to avoid having to meet NHTSA manufacturer registration and
other requirements. Likewise, NADA/ATD suggests that when two of these three used components are
incorporated into a rebuilt vehicle, using a glider kit, the used engine would only be required to meet
emission standards applicable to its year of original manufacture and, if rebuilt, any subsequent running
changes. Obviously, no emissions certification would be required. Under this alternative, it would
matter not if the rebuilder was a small business or how many units were rebuilt in a year. [EPA-HQOAR-2014-0827-1309-A1 p.12]

4 40 CFR 1037.801.
Organization: National Ready Mixed Concrete Association (NRMCA)
NRMCA supports maintaining the flexibility of ready mixed concrete producers to utilize their already
purchased assets to their fullest capacity, such as with “glider kits.” To this end, NRMCA opposes the
proposal’s suggestion to require glider kits contain Phase 2 compliant engines7. Continuing to allow
ready mixed concrete producers the opportunity to utilize refurbished trucks, truck parts and engines is
an entrepreneurial inventiveness affording industry members economic and productivity advantages and
competitiveness. Changing the current glider kit system will undoubtedly cause undue harm and
hardship for many ready mixed concrete companies that base their business model on glider kits instead
of purchasing brand new trucks. [EPA-HQ-OAR-2014-0827-1146-A1 p.3]
Upending the current glider kit system serves as an unnecessary coercion on market forces that alone
will inevitably pressure the phase out of pre-Phase 2 engines. Requiring glider kits to be Phase 2
compliant would be redundant, unnecessary, and unfairly expeditious on the ready mixed concrete
industry. [EPA-HQ-OAR-2014-0827-1146-A1 p.3]
NRMCA opposes any changes to the current glider kit schemes. NRMCA would like to highlight
comments recently reported on that were made by Matthew Spears, executive director of EPA’s Heavy
Duty Diesel Program at a recent session of the American Trucking Association’s Technology &
Maintenance Council (September 22, 2015)8, in which he noted that the Phase 2 program changes to
glider kits may be left alone when applied to concrete mixer truck chassis. NRMCA would very much
support such a carve-out for ready mixed concrete trucks. As much, mixer trucks do fall in line with any
criteria that would exclude their coverage based on low-mileage and/or vocational use. [EPA-HQ-OAR2014-0827-1146-A1 p.3-4]
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7 80 Federal Register 40329, 40528
8 Tom Berg, “EPA Might Alter ‘Implementation Roadmap’ for GHG Phase 2 Rules,”
http://www.truckinginfo.com/channel/fuel-smarts/news/story/2015/09/epa-might-alter-implementationroadmap-for-ghg-phase-2-rules.aspx, September 23, 2015).
Organization: Natural Resources Defense Council (NRDC)
Glider Vehicles and Glider Kits
NRDC supports the EPA proposal to clarify requirements for glider vehicle and kit manufacturers and
to require new gliders to use engines that meet the standards current to the year of the glider
manufacturing. The EPA action will ensure that there is not a large and growing loophole allowing
glider vehicles with high-emitting engines to displace new vehicles that meet current pollution
standards. NRDC agrees that these requirements should apply equally for GHG and non-GHG
pollutants. We also recommend that NHTSA move forward with implementing similar requirements for
fuel consumption. [EPA-HQ-OAR-2014-0827-1220-A1 p.10]
Organization: Navistar, Inc.
Navistar supports the portion of the NPRM that addresses gliders. Further, Navistar suggests that the
allowance is too high, and that gliders should either be limited to 200 per year or eliminated completely.
[EPA-HQ-OAR-2014-0827-1199-A1 p.14]
Organization: Neapco
The proposed rule would have an unfavorable impact on Neapco Components. If we were unable to sell
product to the glider kit industry, we would have to reduce our employment levels in Beatrice Nebraska
and Pottstown Pennsylvania. [EPA-HQ-OAR-2014-0827-1134 p.1]
The proposed rule understates the benefits of a glider kit truck on the environment and also
underestimates the benefits of improved highway safety by replacing an older trucks with a glider kit
truck with many improved components. The option of purchasing a glider kit truck also benefits small
businesses who the government reports to be the primary source of new jobs in our country. [EPA-HQOAR-2014-0827-1134 p.1]
Organization: NGVAmerica
K. Glider Vehicle Regulations [EPA-HQ-OAR-2014-0827-1270-A1 p.8]
EPA has proposed for Phase 2 that no small business entity could produce more than 300 glider vehicles
in any given model year without certifying (or recertifying) the vehicle and engine to the current EPA
standards. This level of volume will limit the ability of OEM truck manufacturers to support their
ongoing glider truck programs, which have proved beneficial to alternative fuel platforms and could be
a solid foundation for the growth of alternative fuel usage. [EPA-HQ-OAR-2014-0827-1270-A1 p.8]
NGVAmerica, however, supports the proposal to provide a limited exemption for small manufacturers
who produce completed glider trucks using pre-2007 engines. As described elsewhere in our comments,
EPA should use the small business definitions currently set out in guidance provided for light duty
aftermarket retrofit manufacturers. SBA regulations, 13 CFR 121.201, define a “small business” by the
maximum number of employees; for example, this is currently 1,000 for heavy-duty vehicle

Page 1855 of 2127

A573

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 263 of 382

manufacturing and 750 for engine manufacturing. These levels also should be used for purposes of the
Phase 2 rules. [EPA-HQ-OAR-2014-0827-1270-A1 p.8]
We understand the concerns raised by EPA regarding the continued use of older engines in essentially
new vehicles and the propensity for this to greatly extend the life of some engines thereby delaying
improvements in emission benefits. This concern is well founded in cases where pre-2007 engines are
simply rebuilt and used with no improvements in emissions. However, modifying in-use engines to
operate on natural gas does lead to improvements and reductions in criteria emissions. Based on this
fact, we would urge EPA to expand the ability of glider manufacturers to continue to make use of pre2007 natural gas (or other alternative fuels) retrofitted engines that are certified or approved, and that
demonstrate significant emission reductions in criteria pollutants such as nitrogen oxides and particulate
matter. One way to accomplish this would be to provide a separate allowance for gliders equipped with
alternative fuel engines, or increase the total number of allowances for companies utilizing alternative
fuel engines. [EPA-HQ-OAR-2014-0827-1270-A1 p.9]
We also urge EPA to expand the opportunities for glider manufacturers to make use of 2010 compliant
engines that are retrofitted by small volume manufacturers to operate on alternative fuels. Post-2010
engines do not present the same issue with regard to potential in-use emissions and thus should not be
limited. We believe that adopting this policy comports with EPA’s long standing policy of providing
additional flexibility to small volume manufactures of alternative fuel systems and would help expand
market opportunities for these companies and fleets interested in using alternative fuels. In some
applications, such as larger engines, this may be the only way a fleet can expand its use of natural gas.
[EPA-HQ-OAR-2014-0827-1270-A1 p.9]
Providing the flexibility described here will allow OEM Truck manufacturers to continue to produce a
limited number of gliders each year, and will encourage greater use of alternative fuel trucks. [EPA-HQOAR-2014-0827-1270-A1 p.9]
Organization: North American Repower
[The following comments were submitted as testimony at the Long Beach, California public hearing on
August 18, 2015. See Docket Number EPA-HQ-OAR-2014-0827-1420, p. 309.]
You have asked specifically about the glider kits. In your Preamble, you say that people are going to
glider kits to circumvent the Clean Air Act. That is not why they are doing it. Maybe you have more
information than I do. Maybe there is somebody specifically trying to do that.
Organization: Northeast States for Coordinated Air Use Management (NESCAUM)
The agencies should close the “Glider Kit” loophole.
We strongly support the proposed measure to ensure that glider kits are subject to the same applicable
regulations as other new trucks. This common sense measure will prevent gaming and will avoid
significant amounts of unnecessary emissions of GHGs, NOx, and PM2.5. The agencies request
comment on the appropriate magnitude of the exemption. While we agree that some minimal exemption
opportunity is probably appropriate in limited cases, we urge the agencies to set this number as low as is
practical without impeding small businesses with legitimate claims. [EPA-HQ-OAR-2014-0827-1221A1 p.3] [[These comments can also be found in Docket Number EPA-HQ-OAR-2014-0827-1420,
pp.139-140.]]
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Organization: Nuss Truck & Equipment of Minnesota and Wisconsin
Nuss Truck & Equipment strongly supports the agencies' proposal to impose new requirements on
companies assembling and offering for sale vehicles produced by installing used driveline components
into new glider kits. EPA and NHTSA should require that manufacturers of these glider-based vehicles
comply with all applicable and current greenhouse gas and criteria emissions standards. NHTSA should
also enforce the existing regulations that require manufacturers of glider-based vehicles to comply with
all applicable safety standards. Dealers such as ours have been subject to a growing unfair competition
from this rapidly expanding market of non-compliant vehicles. [EPA-HQ-OAR-2014-0827-0918-A2
p.1]
Nuss Truck & Equipment sold glider kits in the past when our customers purchased to repair a wrecked
truck, or worn out cab, hood and frame on a heavy duty truck, or because they owned a truck that
recently had major investment in the powertrain, and it made sense to redeploy those components into a
glider kit. Glider kit usage in the early 2000's dropped off significantly as our OEM manufacturers
devoted time to building trucks to meet emission standards and not proposing a way around emissions
(2002 - 2007). Now, truck purchasers have the ability to purchase a powertrain combination that they
never owned in an existing truck, from assemblers who have chosen to exploit the law put in place that
was intended to clean up air pollution. The original intent of selling gilder kits has moved from a
rebuilding mechanism to now mainly evading diesel emissions EPA mandates. We see many truck
owners and small fleets from Minnesota and Wisconsin traveling long distances, passing by dozens of
legitimate truck dealers, to purchase glider kits directly from a manufacturer in another state, just to
avoid the current EPA emissions standards. That should not be a legally acceptable reason to purchase a
glider kit, if we all want clean air. [EPA-HQ-OAR-2014-0827-0918-A2 p.1]
Nuss Truck & Equipment supports the application of glider kits as a means to repair badly damaged
vehicles, while taking advantage of the remaining useful life in the damaged vehicle's driveline
components. When conducted within the requirements of 49 CFR 571.(e), which sets forth NHTSA's
rules for re-use of driveline components for installation into a glider kit, we have no specific concerns
with such legitimate applications of glider kits. It's when these rules are violated, however, in an effort
to offer for sale an essentially new vehicle whose production costs and total cost of ownership may be
tens of thousands of dollars less than the fully compliant new products sold by our dealership that we
strongly object to such an unfair disruption of market competition. Unfortunately, this practice has
become widespread without consequence to the glider-based vehicle manufacturers, and it is unfairly
and negatively impacting our business. In many cases, the manufacturers of glider-based vehicles are
not collecting the 12% federal excise tax ('FET') that normally applies to new vehicle sales, giving
customers even further financial incentive to purchase glider vehicles rather than fully compliant new
vehicles. This abusive application of glider kits must be stopped; we strongly support the agencies'
efforts to do so through appropriate new regulations and enforcement of existing regulations. EPA and
NHTSA should seek to remedy this situation as soon as practicable, while protecting for the continued
use of glider kits for legitimate purposes as we have described. [EPA-HQ-OAR-2014-0827-0918-A2
p.2]
We refer you to the comments of the Volvo Group North America for a more complete analysis and set
of recommendations with respect to the regulation and enforcement of glider-based vehicles. Nuss
Truck & Equipment supports the comments submitted by Volvo Group North America. [EPA-HQOAR-2014-0827-0918-A2 p.2]
The rapidly expanding glider-based vehicle market is seriously undermining the significant gains EPA,
NHTSA, and the heavy-duty vehicle industry have made to reduce criteria and greenhouse gas
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emissions, reduce fuel consumption, and improve roadway safety. The market availability of these noncompliant engines and vehicles poses an unfair competitive disadvantage to manufacturers that have
undertaken the enormous effort and investment necessary to comply with all applicable emissions, fuel
efficiency, and safety standards, and likewise an unfair competitive advantage to the dealer network
representing those OEM's. It is therefore imperative that the agencies follow through by finalizing
regulations that prohibit the production of glider-based vehicles for anything other than legitimate
purposes, and that the agencies actively ensure compliance to those requirements. [EPA-HQ-OAR2014-0827-0918-A2 p.2]
Organization: Owner-Operator Independent Drivers Association (OOIDA)
To compound this problem, the new proposal would limit the number of glider kits that could be
produced and sold –under the assumption that drivers who use them would have less incentive to
purchase a new truck that would achieve even greater efficiency. The unavailability of gliders kits is
not likely a sufficient factor to overcome the fact that new trucks may be prohibitively expensive for
many truck owners. The agencies should not discourage the modification of older equipment at the
expense of incremental environmental benefits. This is especially true considering that one of the major
benefits of a glider kit is reduced fuel consumption. When a reliable engine is placed into a new
aerodynamic tractor, this will clearly result in a reduction of GHG emissions, which should be
applauded by the agencies. If the agencies wish to address glider kits in any way OOIDA believes this
issue should be the subject of a separate rulemaking. [EPA-HQ-OAR-2014-0827-1244-A1 p.44-45]
Organization: PACCAR, Inc.
I. Glider Standards: EPA and NHTSA Should Adopt Glider Regulations that Reflect the Needs of
Customers and Manufacturers.
Gliders are and have been for many years a key tool for fleet and individual vehicle owners to cost
effectively use all the vehicle major components, such as the engine, transmission, and rear axles, to
transport goods to the American consumer and to do so at the lowest cost possible. PACCAR
understands EPA’s concern regarding oxides of nitrogen (NOx) emissions that comes from earlier
emission level engines that can be put into current model year gliders. Recognizing this concern as well
as the needs of the market, PACCAR provides the following recommendation for glider provisions in
the Phase 2 regulation. [NHTSA-2014-0132-0223-A1 p,2]
• GHG Vocational and Tractor vehicles should be allowed to have installed post-2010 emissions
engines with no volume or no mileage limitations on the engine [NHTSA-2014-0132-0223-A1 p.2]
• Implementation of the requirement to install post-2010 emissions engines should be phase-in with full
implementation tied to the start of the Phase 2 GHG regulation in 2021, except for Small Business as is
noted below [NHTSA-2014-0132-0223-A1 p.2
• EPA-defined Small Manufacturers would be exempt from the requirements of the GHG regulation
through 2021. The volume limit of gliders for 2018 through 2021 will be their highest build volume
between 2012 and 2014, inclusive, or 300 units, whichever is smaller. There is no restriction prior to
2018. As of 2022, the exemption requires the installation of post-2010 engines, same as for non-exempt
businesses. [NHTSA-2014-0132-0223-A1 p.2]
a. Glider Manufacturers Do Not Have All the Details about the Final Glider Configuration.
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In NODA document EPA-HQ-OAR-2014-0827-1627 titled “Legal Memorandum Discussing Issues
Pertaining to Trailers, Glider Vehicles, and Glider Kits under the Clean Air Act” Section f. Controls on
Manufacturers of Glider Kits, EPA states that “…glider kits include the entire tractor chassis, cab, tires,
body, and brakes. Glider kit manufacturers thus control critical elements of the ultimate vehicle’s
greenhouse gas emissions, in particular, all aerodynamic features and all emissions related to tire type.”
EPA’s understanding of the content of a glider kit and the extent of the data knowledge of the glider
manufacturer is incorrect. Gliders are built in a variety of configurations. Many do not have rear axles
installed, thus no information is known by the manufacturer on the axle configuration, the rear axle
ratio, or the rear tires. [NHTSA-2014-0132-0223-A1 p.2]
In some cases, the vehicle is modified during the assembly process to change the cab / sleeper
configuration without the knowledge of the glider manufacturer. Other components that impact
aerodynamics such as exhaust system configuration and roof fairing designs are not known by the
manufacturer at the time of glider build. Thus the manufacturer does not always have the necessary data
needed as input to GEM for that glider, which challenges the concept that the glider manufacturer is
inherently the correct regulated entity for the glider as a finished vehicle. [NHTSA-2014-0132-0223-A1
p.2-3]
Additionally, in this same section, EPA states “Glider kit manufacturers also invariably know the final
configuration of the glider vehicle, i.e. the type of engine and transmission which the final assembler
will add to the glider kit. This is because the glider kit contains all necessary wiring, and it is necessary,
in turn, for the glider kit manufacturer to know the end configuration in order to wire the kit properly.”
Again, the reality is different from EPA’s understanding. The glider manufacturer does not always
provide engine or transmission wiring for the major components that will be installed. Wiring harnesses
can be ordered at the same time as the glider, but the reality is that the glider assembler often greatly
modifies the harness so that it will work for a completely different and unintended engine. For example,
wiring harnesses for a CAT engine are being reworked for a Detroit Diesel engine. It must be noted that
even though these two engines are installed in significant numbers in gliders, neither of these engines
are installed in PACCAR vehicles at the factory and have not been for nearly a decade. As a result,
significant rework is required that is uncontrolled by PACCAR. Also, this means that the glider
manufacturer does not necessarily know the engine or the transmission that will be installed.
Transmission information is used only to determine the correct driveline length. Multiple transmissions
that would have very different GEM inputs have the same effective lengths. Also, no information
regarding manual versus automated manual configuration of a transmission are provided with the glider
orders. [NHTSA-2014-0132-0223-A1 p.3
b. Labeling of Gliders as “Not for Tractors” Adds No Value Under PACCAR’s Proposal.
In Section g. Alternative Provisions for Trailer and Glider Kit Manufacturers as Manufacturers of Motor
Vehicle Parts, EPA proposes a unique label for gliders that will be used in Vocational applications. In
the PACCAR proposal that is detailed at the start of this document, there is no difference between
Tractor and Vocational vehicles, therefore there is no need for a unique labeling requirement. [NHTSA2014-0132-0223-A1 p.3]
c. Requirements for Rebuilt / Remanufactured Engines to Meet Current Engine Standards are Not
Needed.
The requirement outlined in Section h. Alternative Provisions for Engine Remanufacturers, that all
engines that are rebuilt or remanufactured must meet the current model year engine standard if the
engine is used in a glider is no longer required under the PACCAR proposal. Starting in 2021, all glider
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engines must be post-2010 engines in compliant configurations with the appropriate aftertreatment
system, thus eliminating this requirement and mitigating EPA’s concern regarding pre-2010 engines
being rebuilt or remanufactured for installation into gliders. [NHTSA-2014-0132-0223-A1 p.3]
d. PACCAR Agrees with Provision for Installation of Post-2010 Engines Without Restriction
PACCAR urges EPA to finalize the provision in Section i. Glider Vehicles Using Newer Engines, to
allow the installation of post-2010 engines, those meeting the 2010 NOx and PM emissions standards,
to be installed in gliders starting in 2021 without limitation to mileage, age, or quantity per manufacturer
or assembler. [NHTSA-2014-0132-0223-A1 p.4]
e. Delegated Assembly Provisions Should Reflect the Information Known by and Available to the Glider
Manufacturer
PACCAR also urges EPA to revise 40 CFR 1037.130 Assembly instructions for secondary vehicle
manufacturers, to include only Sections (a), (b)(1), (b)(2), (b)(4), and (c) as the provisions required
when delegated assembly is used to support the assembly of gliders by secondary manufacturers.
[NHTSA-2014-0132-0223-A1 p.4]
PACCAR sells glider kits through the Kenworth and Peterbilt dealer networks. [NHTSA-2014-01320223-A1 p.4]
[Table can be found on p.4 of docket number NHTSA-2014-0132-0223-A1]
Supporting contracts, audits, affidavits, and documentation for each assembler and on-going support for
each order of a glider are typically included with full delegated assembly provisions. EPA has not
properly anticipated or included in the regulation development the associated burden for such a large
number of assemblers if the Small Business exemption is removed. Limiting the delegated assembly
requirements is the appropriate action, regardless of the decision on the Small Business exemption.
[NHTSA-2014-0132-0223-A1 p.4]
PACCAR will work with the agencies on the appropriate content on gliders for end of year reporting.
[NHTSA-2014-0132-0223-A1 p.4]
Gliders
The current proposal limiting the build of glider kits per year with non-current emissions engines is
extremely stringent and overly burdensome to manufacturers, customers, and dealers. Also the
requirement that each non-exempt glider have a current year emissions engine will render many
powertrains as scrap parts even though they have recently been manufactured and are capable of
powering a new vehicle body. [EPA-HQ-OAR-2014-0827-1204-A1 p.26]
Over the last three years, PACCAR has sold glider kits through the Kenworth and Peterbilt dealer
network to over 1,200 unique individual customers who have assembled gliders or had gliders
assembled for them. For model year 2014 alone, this number was more than 500 customers. In that
three-year period, PACCAR sold glider kits to support those customer through 78 different dealer
groups comprised of over 215 separate Kenworth and Peterbilt dealer locations across the United States.
The vast majority of these dealer groups purchased fewer than 50 glider kits from PACCAR each of
these years. Of these groups, 14 did not purchase any glider kits from PACCAR in 2014, the year on
which EPA proposes to base the limit for glider exemptions, but did purchase fewer than 50 glider kits
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in one or both of the preceding or trailing years. If EPA finalizes the rule as proposed, these dealers
would be unable to purchase PACCAR glider kits and provide customers with an option to retain
powertrains after January 1, 2018. [EPA-HQ-OAR-2014-0827-1204-A1 p.26]
PACCAR understands EPA’s concern about older, less efficient, higher-emission engines being
installed into gliders when newer, more efficient, and cleaner powertrains are available. However, many
glider purchasers have been involved in accidents, or have had other damage to the vehicle body, and
are left with a fully functional powertrain. EPA’s proposal would unduly penalize those operators and
others who are not attempting to avoid purchasing newer-model year engines but are simply trying to
continue to use an existing, undamaged powertrain. [EPA-HQ-OAR-2014-0827-1204-A1 p.26]
PACCAR recommends that the agencies extend the effective date of any limitation to January 1, 2021
to align with the Phase 2 regulation implementation, which will provide more lead-time for the industry
to understand and accommodate the change in regulation. PACCAR also strongly recommends that the
agencies provide more flexibility for entities that did not assemble any gliders in 2014 but which have
done so between 2014 and the effective date of the Phase 2 final rule. Specifically, if the
implementation is set at the recommended January 1, 2021 date, EPA should allow the assembly of up
to 300 gliders per year for any individual company as exempt from the Phase 2 regulation, provided that
the engine/powertrain to be installed meets MY2010 or newer emission standards. EPA also should
allow without limit the assembly of gliders where the engine meets the emissions standard for the year
the glider was assembled. [EPA-HQ-OAR-2014-0827-1204-A1 p.26-27]
If the implementation is set at January 1, 2018 as proposed in the NPRM, then EPA should allow all
small businesses, as defined by federal regulations, to assemble a minimum of 50 gliders per year as
exempt from the engine / vehicle model year requirements, regardless of the emission standard of the
engine, and up to their maximum sales in 2013 or 2014, or 300. The agencies also should allow the
installation of engines that meet MY2010 or newer emission standards without a volume limit for any
company. This will mitigate the EPA concern about non-DPF engines from being installed at current
volumes and eliminates the issues of recently built powertrains not being allowed for installation in new
gliders. [EPA-HQ-OAR-2014-0827-1204-A1 p.27]
Organization: Reeves Brothers Trucking, Inc.
On The Economical End Of The Phase 2 Proposed By The EPA And NHTSA Regarding Greenhouse
Gas Emissions And Fuel Efficiency Standards For Medium And Heavy Duty Engines And Vehicles,
Gliders Are Less Expensive Than New Trucks And Offer A More Economical Option For Smaller
Fleets And Owner Operators. [EPA-HQ-OAR-2014-0827-1465-A2 p.1]
A Glider Kit Trucks Is Not Considered A New Vehicle. It Has New Cab, Front Axle And
Frame/Chassis with a Used Rebuilt Engine, Transmissions, Etc. Therefor Is Not Considered A New
Truck Under The CAA. The Impact That Phase 2 Will Have On Small Business Would Bear Heavily
On The Small Fleet and Single Owner/Operator. The Difference In A Glider Vehicle Compared To The
Cost of A New Vehicle Could Mean Thousands Of Dollars When Purchasing One. Cost Is A Special
Focus For Small Businesses. If The Price Is Unattainable They Are Less Likely To Purchase The
Vehicle. In The End The Financial Burden Is On The Builders And Buyers. Small Businesses Do Not
Have The Maintenance Capabilities Nor The Technology That Would Be Required To Keep New
Vehicles Maintained And The Maintenance Up To Date. It Would Not Be Cost Effectively To The
Small Businesses And The Burden Would Lie Upon Them. [EPA-HQ-OAR-2014-0827-1465-A2 p.1]
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In Agreement, Rep. Diane Black Stated, The EPA's Phase 2 Proposal Would Unfairly Target the Glider
Kit Industry and Limit the Buyer's Choices. The Builder of The Glider Kit Vehicle Provide Numerous
Jobs To The Community And Surrounding Areas. If The Glider Kit Is Done Away It Would Be A Huge
Blow To The Community As Well As The Suppliers And Not To Forget The Small Businesses And
Owner Operators. The Bottom Line Is It Is Not An Economical Choice When Seen Thru The Small
Businesses And Owner/Operator Eyes When Considering The Cost Of Glider Vehicle Compared To A
New Vehicle Along With The Cost Of The New Technology And Maintenance It Would Require.
[EPA-HQ-OAR-2014-0827-1465-A2 p.1]
Organization: Sierra Club
Close the glider kit loophole
We applaud the agencies for the proposed treatment of glider kits. In recent years, sales of glider kits
have skyrocketed, accounting for roughly two percent of all Class 8 vehicles manufactured annually.
Many of the engines used on these vehicles emit substantially greater amounts of NOx and particulate
matter than current emissions standards allow. Under the proposal, glider kit manufacturers will no
longer be able to exploit a loophole leading to more health-threatening pollution. We urge you to
finalize the provisions that would close the glider kit loophole. [EPA-HQ-OAR-2014-0827-1277-A1
p.3] [[These comments can also be found in Docket Number EPA-HQ-OAR-2014-0827-1420, p.190.]]
Organization: Terex Corporation
[The following comments were submitted as testimony at the Chicago, Illinois public hearing on August
6, 2015. See Docket Number EPA-HQ-OAR-2014-0827-1372, p. 105-108.]
Comment number one, page 40529 of the proposal says that EPA requests comment on whether we
should allow larger manufacturers to produce some limited number of glider kits.
Therefore, Terex proposes that if the EPA sets limits on the quantity of gliders produced, it should not
be based solely on the number of employees the glider manufacturer has, but should also be based on
the number of on highway vehicles it produces similar to the way the off highway transition program for
equipment manufacturers is set up.
For example, Terex Corporation has approximately 20,000 employees globally, but only approximately
220 are involved in the manufacturer of gliders at one small facility located in Fort Wayne, Indiana.
Should the proposed regulations continue unchanged, it would result in the redundancy of some 70 team
members at the Fort Wayne facility. Therefore, Terex proposes if a company manufactured fewer than
1,000 on highway vehicles annually between calendar years 2010 and 2014, then it should be eligible
for the same exemptions as a small manufacturer under the proposed 1037.635(b).
Comment number two, the proposed definition number three of 'glider kit' on page 40662 says that a
'glider kit' means 'any other new equipment that is intended to become a motor vehicle with a previously
used engine, include a rebuilt or remanufactured engine.' Terex requests further clarification and/or a
definition of 'other new equipment.' The intention of this request is to eliminate confusion over whether
certain new parts or assemblies that would be used to repair an existing vehicle would be considered as
'new equipment' by the EPA.
Comment number three, page 40229 says that building a glider out of salvaged powertrain from vehicles
destroyed in accidents is 'an arguably legitimate purpose,' and Terex agrees with the agencies on that.
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The proposed limitation on gliders doesn't distinguish between repaired vehicles and glider kits. Terex
suggests that language be added that allows for a used powertrain to be installed onto a new chassis for
the case of repairing a damaged vehicle, and not be subject to regulations that are newer than the
original bill date of the damaged vehicle.
And then my final comment number four is regarding page 40186. It says that six by six and eight by
eight vehicle configurations are only manufactured for specialized vehicles that require extra traction for
off road applications. They are very low volume sales, and their increased fuel consumption and CO2
emissions are not significant in comparison to the overall reductions of the Phase 2 program.
Therefore, Terex suggests that vehicles with six by six and eight by eight configurations must be added
to the last of exemptions under the proposed 1037.635(b) concerning glider kits. Because these vehicles
operate off road, they are far more susceptible to wear and tear type frame damage that is premature
compared to the engines that were designed to operate for a million miles. For this reason, glidering six
by six and eight by eight vehicles is and has always been common industry practice, even before the
arrival of after treatment systems on diesel engines.
Organization: Truck & Engine Manufacturers Association (EMA)
Glider Kits
The same problems noted above also would flow from the agencies’ proposed treatment of glider kits.
Glider-kit manufacturers should not be held responsible for the ultimate downstream configuration of
the vehicle, so long as the glider-kit manufacturer has provided proper instructions to the vehicle
finisher for the installation of emission-related components. Beyond that, and just as in the case of
incomplete-vehicle manufacturers, the manufacturers of glider kits should not be transformed by
regulation into the de facto guarantors of separate business entities that complete the manufacture of
vehicles using glider kits. [EPA-HQ-OAR-2014-0827-1269-A1 p.36]
With respect to the agencies’ other proposals for regulating glider kits, EMA supports the agencies’
proposal to provide a small business exemption for any business entity that employs less than 1000
people and that falls under the production cap set forth in proposed section 1037.635(c). A small
business exemption is necessary to avoid disproportionate impacts on a significant number of diverse
business entities, including the small businesses that participate in the assembly of gliders. [EPA-HQOAR-2014-0827-1269-A1 p.36]
It should be noted that in their proposed regulation of glider kits, the agencies are, in effect, proposing to
adopt regulatory requirements for vehicle parts, as opposed to motor vehicles. The CAA defines a
“motor vehicle” as any “self-propelled vehicle designed for transporting persons or property on a street
or highway.” (See 42 U.S.C. §7550(2)). A glider kit is not self-propelled and so, on its own, is not a
“motor vehicle” within EPA’s regulatory jurisdiction. Thus, the glider kit manufacturer is not an entity
over which EPA has regulatory authority. [EPA-HQ-OAR-2014-0827-1269-A1 p.36]
Organization: Truck Country of Wisconsin
As you know, there are differences between the two agency's in their respective views on regulatory
frameworks for safety and air emissions and definitions of 'glider kits' [EPA-HQ-OAR-2014-08271468-A1, p.1]
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NHTSA defines a 'glider kit' as motor vehicle equipment that primarily includes the chassis cab, but
generally does not include the engine or rear axles. EPA defines 'glider kits' to both the complete and
incomplete vehicles and applies its regulations to both. (See 40 CFR 1037.801 of EPA's proposed
regulatory text). [EPA-HQ-OAR-2014-0827-1468-A1, p.1]
I support EPA's definition of 'glider kits' as an important step to ensure uniformity between EPA and
NHTSA for the following reasons. [EPA-HQ-OAR-2014-0827-1468-A1, p.1]
Air pollution and emissions are a significant problem with 'Glider kits' support EPA's definition 'glider
kits' as an important step to ensure uniformity between the EPA and NHTSA for the following reasons:
1. We agree with EPA's assessment that most gliders manufactured today use remanufactured model
year 2001 or older engines. Typically these engines have and NOX and particulate matter (PM)
emissions 20 to 40 times higher than today's clean engines. Since 2010 when EPA's current NOx and
PM standards for heavy duty engines took effect, glider sales have increased nearly 10-fold as compared
to the 2004-2006 time frame. [EPA-HQ-OAR-2014-0827-1468-A1, p.1]
2. We agree with EPA that this increase reflects an attempt to avoid using engines that comply with
EPA's 2010 standards, and is an attempt to circumvent the Clean Air Act purpose to protect human
health and the environment. [EPA-HQ-OAR-2014-0827-1468-A1, p.1]
3. The Trucking Industry has made enormous investments in new engines standards to comply with past
and future EPA regulations. We believe this circumvents these standards and will make it harder to meet
compliance. [EPA-HQ-OAR-2014-0827-1468-A1, p.1]
4. We agree with EPA's Clean Air Act definition of 'new motor vehicle' is not based on the condition of
the parts assembled to create the vehicle but rather encompasses the entire vehicle, even if they
incorporate some previously used components. [EPA-HQ-OAR-2014-0827-1468-A1, p.2]
In conclusion, Truck Country supports the new EPA requirements are being proposed in the HD Phase 2
Notice of Proposed Rulemaking. By proposing new requirements beginning January 1, 2018 that would
generally require engines installed in new gliders to meet the same requirements as new emissionscompliant engines- both for GHGs and for other harmful pollutants such as NOx and PM. Beginning in
model year 2021, Phase 2 standards for heavy duty vehicles would also apply to gliders. [EPA-HQOAR-2014-0827-1468-A1, p.2]
In addition, we oppose the HD Phase 1 exemption for small businesses that manufacture gliders for
model years 2018 and beyond and we fully support EPA's proposal to end this blanket exemption on
January 1, 2018. We agree with EPA to limit the grandfathering of existing small businesses that
currently install the used engines and other used parts into gliders. These special provisions allow too
much discrepancy to continue production of assembled gliders creating an already air quality problem
for industries who have to meet the Clean Power Plan and Ozone regulations. [EPA-HQ-OAR-20140827-1468-A1, p.2]
Finally, we believe EPA's approach in resolving this issue in proposing these changes is in the best
interest to improving air quality in this country and create consistency between the two agencies.
Properly regulating the 'glider kit' issue will improve the health care of all citizens as we try to address
greenhouse gas emissions for future generations. [EPA-HQ-OAR-2014-0827-1468-A1, p.2]
Organization: Union of Concerned Scientists (UCS)
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GLIDER KITS
UCS supports the closing of a loophole that currently allows glider kits—chassis and powertrains
assembled by a third party and sold as new trucks—to not comply with fuel economy, greenhouse gas,
and other pollution control regulations. These vehicles have traditionally played an important role in
maintaining investments when parts of trucks were rendered unusable due to accidents and until recently
only a few hundred a year were sold. In recent years, however, thousands of glider kits have been sold
annually to get around pollution control systems. This has led to extreme discrepancies in pollution from
OEM-manufactured new vehicles and new glider kit vehicles. EPA analysis shows that while glider kits
make up only 2 percent of Class 8 vehicle sales, they contribute nearly half of the total NOx and
particulate emissions from all new Class 8 vehicles (EPA and NHTSA 2015). These glider kit vehicles
should be regulated the same as any other new vehicle and this proposal will put them on equal footing
with other new trucks. [EPA-HQ-OAR-2014-0827-1329-A2 p.13]
Organization: Volvo Group
Glider Vehicles and Small Manufacturer Exemption
Volvo Group strongly supports the agencies’ proposal to take action within this proposed rulemaking to
require that companies selling new vehicles produced by installing used driveline components into new
glider kits certify the compliance of these vehicles and their engines to the prevailing greenhouse gas
and criteria emissions standards. The glider-based market, which has exploded over the last several
years, is built upon the allure of simpler, lower maintenance engine designs of the pre-2004 emissions
era, wherein these vehicles can be produced at a much lower cost due to the use of used driveline
components and exclusion of emission and safety related systems. In Volvo Group’s view, glider-kits
can serve a legitimate purpose, that being a major repair to a vehicle that has been involved in an
accident and is damaged to the point that only some driveline components are reasonably salvageable.
Yet Volvo Group has deep concerns that the market which has emerged over recent years is one built
upon circumvention of today’s stringent emissions standards rather than a legitimate use of glider kits,
and agrees with the agencies that the practice must stop or be significantly limited. [EPA-HQ-OAR2014-0827-1290-A1 p.60-61]
Volvo Group also supports the agencies’ proposal to eliminate the exemption to greenhouse gas and fuel
efficiency requirements for small manufacturers, but proposes that the exemption sunset sooner than the
agencies have proposed. [EPA-HQ-OAR-2014-0827-1290-A1 p.61]
Glider Kits can serve a Legitimate Purpose
The “glider kit” emerged some decades ago as an assemblage of new vehicle components absent the
engine, transmission, and rear axles (the “driveline”). These kits were produced by vehicle OEMs, and
made available for sale to dealers and other vehicle repair centers as a means to repair a vehicle that had
been badly damaged in an accident or similar event. This permitted re-use of driveline components that
had not yet accumulated end-of-life mileage by the time of the accident. Volvo Group believes this is a
reasonable and practical application for a glider-kit; namely as a means for an individual truck owner to
recover from such an unexpected event that would otherwise cut short the lifetime of a purchased capital
good. [EPA-HQ-OAR-2014-0827-1290-A1 p.61]
For purposes of establishing acceptable practices concerning the application of glider kits in these
instances, and to clarify what practices would constitute creation of a new vehicle obligating the
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assembler to certain requirements under NHTSA safety regulations, NHTSA adopted language as
follows: [EPA-HQ-OAR-2014-0827-1290-A1 p.61]
49 CFR §571.7 Applicability.
(a) General. Except as provided in paragraphs (c) and (d) of this section, each standard set forth in
subpart B of this part applies according to its terms to all motor vehicles or items of motor vehicle
equipment the manufacture of which is completed on or after the effective date of the standard. [EPAHQ-OAR-2014-0827-1290-A1 p.61]
****
(e) Combining new and used components. When a new cab is used in the assembly of a truck, the truck
will be considered newly manufactured for purposes of paragraph (a) of this section, the application of
the requirements of this chapter, and the Act, unless the engine, transmission, and drive axle(s) (as a
minimum) of the assembled vehicle are not new, and at least two of these components were taken from
the same vehicle. [EPA-HQ-OAR-2014-0827-1290-A1 p.61]
Simply put, when assembling a motor vehicle using a new cab, as is the case with assemblies from
glider kits, the final vehicle assembly is a new motor vehicle unless the engine, transmission and rear
axle(s) are all used, and at least two of them come from the same donor vehicle. Said another way, if
any of the three driveline components is new, the finished assembly is a new motor vehicle. Or, if all
three are used components but were salvaged from more than two donor vehicles, the finished assembly
is a new motor vehicle. The final assembler of any new motor vehicle is obligated, at minimum, to: (a)
register with NHTSA as a vehicle manufacturer, (b) to create and register Vehicle Identification
Numbers (VINs) with NHTSA, (c) certify compliance of the finished vehicle to all applicable NHTSA
safety standards, (d) file reports regularly with NHTSA regarding safety defects, and (e) undertake
recall obligations to correct certain safety defects. [EPA-HQ-OAR-2014-0827-1290-A1 p.61-62]
New Glider Kit Market is Based on Avoiding Emission Controls
A new market has emerged based on use of glider kits to create essentially new vehicles that do
not comply with applicable safety, criteria emissions, or greenhouse gas standards.
While there is a limited, legitimate and practical application of glider kits in the heavy-duty truck
market, a market has emerged whereby new vehicles are being assembled from glider kits -- not to
repair a wrecked vehicle -- but rather to be offered for sale as new vehicles. These new vehicles are built
with used or remanufactured engines that are not compliant with current criteria emissions standards at
the time of vehicle manufacture. Similarly, neither these vehicles nor their installed engines are
compliant to applicable greenhouse gas emissions and fuel consumption standards at the time of
manufacture. Finally, these vehicles also do not comply with all applicable safety standards, and some
glider vehicle manufacturers appear not to be complying with all obligations incumbent upon a new
vehicle manufacturer per NHTSA regulations. [EPA-HQ-OAR-2014-0827-1290-A1 p.62]
Assemblers of glider vehicles (“glider vehicle,” as used herein, means a fully assembled vehicle, built
from a glider kit, complete with used or remanufactured driveline components installed) have adopted a
number of business practices for producing these vehicles. Often, the rear axles installed on glider
vehicles are not, in fact, used components; they are actually new units as purchased from the glider-kit
supplier. Some engines installed are rebuilt before installation, others are remanufactured engines
purchased from a remanufacturing facility. The same holds true for transmission sourcing.
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Remanufactured engines typically are produced from a process that renders it impossible to link a
finished product to a source “donor vehicle.” None of these practices appear to be consistent with
NHTSA regulations that allow the exception to the manufacturing of a new vehicle. [EPA-HQ-OAR2014-0827-1290-A1 p.62]
Not only can these new glider-based vehicle assemblies be seen as a circumvention of regulatory
obligations, they also set up an unfair competitive advantage to manufacturers of new motor vehicles
who are complying with all applicable emissions, fuel consumption, and safety standards. Today’s
cleanest, most fuel efficient and safest vehicles are necessarily tens of thousands of dollars more costly
to produce, more expensive to maintain, and can cost more to operate, than glider-based vehicles. As
such, heavy-duty truck OEMs and their dealers are unfairly forced to compete with these higheremitting, less safe vehicles. Additionally, application of certain Internal Revenue Service rules can
result in new vehicle sales where the purchaser is not obligated to pay the 12% Federal Excise Tax
(FET) that normally applies to new vehicle sales, giving customers even further financial incentive to
purchase glider vehicles rather than fully compliant new vehicles. [EPA-HQ-OAR-2014-0827-1290-A1
p.62]
These unfair competitive advantages have led to a boom in glider vehicle sales in recent years. EPA and
NHTSA state in the Preamble that total glider-based vehicle volumes were typically less than 1000 units
prior to 2007. The Small Business Advocacy Review Panel for the Phase 2 proposal, however, notes
that for 2011 and 2012, sales of glider vehicles “spiked to almost 4,000 per year.” Moreover, based on
Polk registration data, Volvo Group estimates that 2014 glider-based sales were on the order of 6,000
units or more, about 3% of the total Class 8 market; and 6 times the pre-2007 estimates that EPA and
NHTSA appear to rely on in the proposal. Some assemblers report that plans for major expansions of
their assembly capacity are underway. Such a gross expansion will further frustrate the ability of OEM
dealers to compete in the marketplace with fully compliant products. Without regulatory intervention,
there’s little reason to expect this trend to be reversed, and therefore regulatory intervention is
absolutely necessary. [EPA-HQ-OAR-2014-0827-1290-A1 p.62-63]
Glider-based Vehicles Have Huge Environmental Impact
Glider-based vehicle assemblies are having a huge impact on the environment, and introducing
undue risk to American roadways.
In response to EPA’s Clean Diesel Program, manufacturers of heavy-duty engines introduced complex
and expensive technologies including exhaust gas recirculation systems, diesel particulate filters, and
selective catalytic reduction aftertreatment systems to achieve unprecedented reductions in NOx and
particulate matter. Most glider vehicle manufacturers are installing pre-2004 engines, which lack all of
the technologies mentioned above, and hence have substantially higher emissions. Even if these engines
were fully compliant with all requirements in place prior to the advent of clean diesel technology
requirements, the emissions from these engines compared to modern diesels are considerably higher.
EPA’s own analysis as detailed in their recent glider Q&A document indicates that NOx and PM
emissions from glider vehicles at current sales levels are equivalent to about 80 percent of the total NOx
and PM emissions from the entire Class 8 sales fleet. Focusing on PM emissions, and applying the
emissions levels indicated in Argonne National Lab’s recent update to the GREET Analysis13, at just
3% market penetration of the most egregious applications, the 2014 glider fleet emits twice the level of
PM emissions that the 97% entire fleet of compliant vehicle sales emits that same year. [EPA-HQOAR-2014-0827-1290-A1 p.63]
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These numbers are astounding; little more justification is needed to understand the importance of EPA
taking action to address emissions from this market. [EPA-HQ-OAR-2014-0827-1290-A1 p.63]
While the impact of glider vehicles on heavy-duty greenhouse gas emissions and fuel consumption is
not currently believed to be on the same scale as that of criteria emissions, the requirements
promulgated in EPA’s current and proposed greenhouse gas regulations, and the growth being witnessed
in the glider market, will certainly lead to a huge compliance gap between glider vehicles and fully
compliant vehicles. At present, the majority of manufacturers of glider vehicles fall under the small
manufacturer exemption to the GHG Phase 1 regulation, relieving them of any obligation to certify their
products to demonstrate conformance to EPA and NHTSA greenhouse gas and fuel consumption
standards. [EPA-HQ-OAR-2014-0827-1290-A1 p.63-64]
Finally, with respect to safety, heavy-duty OEMs are making huge investments to fully comply with
Federal Motor Vehicle Safety Standards (“FMVSS”), so as to verify and deploy the best known
technologies to ensure the safety of American roadways. According to the current NHTSA regulation
and our understanding of the assembly practices and component sourcing applied by glider vehicle
manufacturers today, these manufacturers should likewise be responsible for all current applicable
FMVSS standards. It appears, however, that they are not meeting all of these requirements, including
full vehicle certification, safety defect reporting obligations, and reporting of vehicle VINs for purposes
of potential safety recall obligations. This practice is putting the safety of America’s roadways at risk
and must be addressed. NHTSA must begin to take appropriate action to ensure these requirements are
fulfilled by all manufacturers of heavy-duty vehicles. [EPA-HQ-OAR-2014-0827-1290-A1 p.64]
Volvo Group Supports Action to Reform Glider Market
Based on all the foregoing arguments, Volvo Group supports the regulatory action that EPA and
NHTSA are proposing to subject glider vehicles and their engines to the same criteria emissions and
greenhouse gas emissions requirements as apply to other new vehicles manufactured for sale in the
United States. Volvo Group believes that NHTSA also should take steps to fully enforce their existing
vehicle safety requirements applicable to glider based vehicles. [EPA-HQ-OAR-2014-0827-1290-A1
p.64]
With respect to EPA requirements, it is first important to recognize and clarify that vehicles produced
from glider kits already are subject to GHG standards under 40 CFR Part 1037. This regulation applies
to “all new heavy-duty vehicles, except as provided in § 1037.5” (40 CFR § 1037.1). With the exception
of vehicles produced before 2014, none of the exclusions set forth under 1037.5 apply to vehicles
produced from glider kits. Accordingly, these vehicles have been subject to EPA regulations since Jan.
1, 2014. EPA has recognized as much. In the proposal, the Agency states: “For EPA purposes, CO2
provisions of Phase 1 exempted gliders and glider kits produced by small businesses but did not include
such a blanket exemption for other glider kits. Thus, some gliders and glider kits are already subject to
the requirement to obtain a vehicle certificate prior to introduction into commerce as a new vehicle.
However, the agencies believe glider manufacturers may not understand how these regulations apply to
them, resulting in a number of uncertified vehicles.” 80 Fed. Reg. 40138, 40215. Furthermore, EPA has
identified at least one glider manufacturer that does not qualify as a small manufacturer, [RIA, Section
12.4], and it is unclear whether those that do have followed the requirements to notify EPA of their
intent to produce excluded vehicles and label those vehicles as excluded pursuant to 40 CFR §
1037.150(c). [EPA-HQ-OAR-2014-0827-1290-A1 p.64]
While EPA believes some in the industry simply do not understand the Agency’s regulations, Volvo
Group is concerned that EPA has underestimated the sophistication of many in this industry, for which
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ignorance of the rules should not be an excuse for failure to comply. These include large glider vehicle
manufacturers, which produce and sell complete glider vehicles that unquestionably are subject to GHG
regulations. These are sophisticated operations that must be held accountable for complying with all
EPA regulations to the same extent as other vehicle manufacturers. [EPA-HQ-OAR-2014-0827-1290A1 p.64]
The small business exemption should be revoked sooner than EPA and NHTSA have proposed.
The sheer number of uncertified vehicles produced since 2014 also underscores a second significant
shortcoming of EPA’s Phase 1 rule, which must be addressed in Phase 2; the small manufacturer
exemption at 40 CFR § 1037.150(c). The exemption, as currently applied, exempts manufacturers that
employ fewer than 1,000 employees. As explained in Volvo Group’s comments on the Phase 1
regulation, this exemption creates a sizable loophole for many manufacturers that produce substantial
quantities of vehicles. [EPA-HQ-OAR-2014-0827-1290-A1 p.65]
EPA has proposed phasing out the small manufacturer exemption by 2022, or one year after all other
manufacturers are required to comply with the Phase 2 requirements. Volvo Group does not believe the
small manufacturer exemption was justified in Phase 1, and opposes further extension of this loophole
for another seven years. Volvo Group believes that the Small Manufacturer Exemption should be
phased out by January 1, 2018. Such a schedule gives these manufacturers an additional four years of
lead-time to meet Phase 1 GHG standards, above and beyond the lead-time afforded to their
competitors. Failing this, the agencies should simply eliminate the one year delay and remove the
exemption for the entirety of Phase 2, starting with the 2021 Model Year. [EPA-HQ-OAR-2014-08271290-A1 p.65]
Volvo Group is uncertain of the correct interpretation of the provisions of 40 CFR 1037.635. This
section is entitled “Glider Kits”; however, the agencies lay out the necessary conditions to qualify for
the limited production exemption described in that section as, .”..if you are a small manufacturer and
you sold vehicles in 2014 under the provisions of § 1037.150(j).” The provisions at 1037.150(j) permit a
manufacturer to install 2013 model year and earlier engines in vehicles (the provision has been revised
in this proposal to sunset with vehicles having a date of manufacture January 1, 2018 or later). Many
manufacturers, large and small, have installed 2013 model year engines in vehicles sold in 2014. This
may have included vehicles having a 2013 date of manufacture, or having a 2014 date of manufacture,
that were sold in 2014. There are no requirements to inform the agencies of the plan to sell vehicles
under the provisions of 1037.150(j), nor to provide any reports to EPA. On its face, the limited volume
exemption at 1037.635 effectively applies to all small manufacturers of vehicles. If this was the
agencies’ intent, Volvo Group opposes the provisions, and considers that small business should not be
afforded any exemptions. If this was not the agencies’ intent, then Volvo Group proposes that the
agencies clarify the language to specify that the vehicles sold under the provisions of 1037.150(j) must
have been vehicles produced by small manufacturers from glider kits, as the name of the section
implies. [EPA-HQ-OAR-2014-0827-1290-A1 p.65]
EPA Should Review Glider Exemption and Stockpiling Potential
Since glider vehicle producers assemble vehicles from parts purchased from OEMs, engine
remanufacturers and other suppliers, these companies do not require a substantial number of employees
to be able to produce a substantial number of vehicles. In this regard, EPA’s small manufacturer
exemption also creates a sizeable loophole for many glider vehicle producers, which in turn were able to
produce (and continue to be able to produce) substantial numbers of uncertified glider vehicles. For this
reason, Volvo Group supports EPA’s efforts to limit this loophole through the Phase 2 rulemaking, but
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is concerned that the Agency’s efforts may be too little too late in terms of stemming the impact of
glider vehicles in undermining GHG and criteria emissions reductions achieved to date and in the future.
At a minimum, EPA should impose the proposed 300-vehicle annual limit on the production of glider
vehicles; although Volvo Group believes that even this limit likely far exceeds what is necessary to
allow for legitimate use of glider vehicles while preserving important emissions reductions. [EPA-HQOAR-2014-0827-1290-A1 p.65-66]
EPA is proposing to provide an exemption that would allow most glider-vehicle manufacturers (those
that qualify as small manufacturers) to avoid criteria emissions and greenhouse gas/fuel consumption
requirements for a limited number of glider vehicle sales each year. The proposal would limit the
number of exempt vehicles any manufacturer can sell in a given year, starting in 2018 with respect to
engine compliance with criteria and CO2 emissions/fuel consumption requirements, and 2022 with
respect to vehicle compliance with CO2/fuel consumption requirements. The annual sales would be
limited to the manufacturer’s highest annual sales volume over the years 2010 through 2014, or 300
units, whichever is less. Volvo Group questions why such an annual exemption is deemed necessary or
appropriate, especially in light of the considerations set forth herein. [EPA-HQ-OAR-2014-0827-1290A1 p.66]
In the Regulatory Impact Analysis, the agencies cite the recommendations of the Small Business
Advocacy Review (SBAR) Panel in support of the proposed glider provisions. In particular, the
agencies note “The Panel stated that it believes that the number of vehicles produced by small business
glider manufacturers is too small to have a substantial impact on the total heavy-duty inventory.” (RIA
at 12-6) Nowhere in either the RIA or the SBAR Panel report, however, do any of the agencies provide
a basis for this conclusion. Significantly, there is no discussion of the “spike” in production in 2011 and
2012 that the SBAR panel otherwise describes. There is no discussion or investigation of corresponding
and increasing spikes in 2013 and 2014; or any acknowledgment – never mind further investigation – of
this alarming trend. And there is no analysis of the impact of increased incentives to produce glider
vehicles that will be generated by the GHG Phase 2 proposal. In summary, the agencies rely on a
conclusory finding to dismiss what is likely to be a potentially significant undermining influence on the
effectiveness of the GHG and criteria emissions regulations. [EPA-HQ-OAR-2014-0827-1290-A1 p.66]
First, EPA fails to take into account the incentive it is creating for more companies to engage in the
manufacture of glider vehicles by codifying an exemption to the GHG Phase 2 regulations for these
vehicles. As discussed earlier, while the proposal would be limited to entities that both installed engines
pursuant to 40 CFR §1037.150(j) and qualify for the small manufacturer exemption, the universe of
entities that meet these criteria likely is larger than the universe of existing glider vehicle manufacturers.
Any entity that sold vehicles under the provisions of 40 CFR § 1037.150(j), regardless of its size at that
time, could enter the glider-vehicle business as long as it qualifies as a small manufacturer at the time it
elects to sell glider vehicles. If it elects to provide an exemption for glider vehicles, EPA should limit
the exemption to entities that both qualified as small manufacturers in 2014 and sold vehicles produced
from glider kits under the provisions of 40 CFR § 1037.150(j). [EPA-HQ-OAR-2014-0827-1290-A1
p.66]
Second, it does not appear that EPA has adequately considered the impact of its decision to delay
imposition of any limits on these vehicles until 2018, when it proposes to require currently certified
engines. The Agency, in doing so, is creating still further incentive for substantially increased
production in 2016 and 2017. While pre-buys are a known consequence of new regulatory requirements
(as occurred in 2007 and could again in 2016 prior to the reduced engine GHG standards effective with
the 2017 model year), EPA need not exacerbate them by providing a window for the unfettered
manufacture of non-compliant vehicles. At a minimum, EPA should adopt additional stringent measures
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to prevent the stockpiling of glider vehicles after new standards take effect, and/or pull forward the 2018
sunset date. [EPA-HQ-OAR-2014-0827-1290-A1 p.66]
Moreover, even if the Panel’s conclusion were accurate when viewed on the basis of production
inventory, this analysis makes no account of the impact these vehicles have on the emissions inventory.
As illustrated earlier, we find the impact to be huge. Given the magnitude of the environmental impact
these vehicles have compared to the fully compliant vehicles other manufacturers are obligated to sell, it
would seem appropriate not to include any such exemption, or to limit the number to much less than
300. The Panel recommendations cited continue by saying, “The Panel also stated that there should be
an allowance to produce some number of glider kits for legitimate purposes, such as for newer vehicles
badly damaged in crashes.“ If the agencies are seeking to provide adequate volume to cover what have
been characterized as “legitimate” applications of glider kits (wrecked vehicles and similar), it may be
more appropriate to promulgate regulations that define allowed practices (repair of badly damaged
vehicles) and prohibited practices (manufacture of new vehicles from new and used components that do
not comply with current criteria and GHG emission requirements). If the agencies are seeking to provide
a reasonable exemption to support the viability of small businesses already in existence today, we
believe the recommendation of the panel to limit the exemption to “allow sales levels as high as the
peak levels in the 2010-2012 timeframe,” while retaining the condition that the annual volume never
exceed 300 units per manufacturer, is the absolute maximum relief that should be granted. However,
Volvo Group believes that the limit should be on the production of vehicles, rather than the sale. [EPAHQ-OAR-2014-0827-1290-A1 p.67]
EPA has requested comment on whether the Agency should permit the sale of glider vehicles on the
condition that they are equipped with 2010 or later model year engines, or somehow treat glider vehicles
equipped with 2010 and later engines differently. It’s unclear from the request for comment whether this
provision would pertain to the units that are built under the limited annual small business exemption or
to those that are produced by companies that do not qualify for the small business exemption (and those
quantities sold in a year above the exemption cap). Anticipating that the latter is the intention, Volvo
Group does not support such a relaxation of the “full compliance” obligation that EPA and NHTSA
have proposed. [EPA-HQ-OAR-2014-0827-1290-A1 p.67]
Definition of “New Motor Vehicle,” “Glider Kit” and “Glider Vehicle”
EPA has proposed adding new definitions of “glider kit” and “glider vehicle,” and amending the
definition of “new motor vehicle” to highlight that vehicles produced from glider kits are subject to the
Clean Air Act, including 40 CFR Part 1037. As noted above, Volvo Group agrees with EPA that Part
1037, as currently drafted, already plainly covers these vehicles. That said, Volvo Group supports
efforts to clarify the applicability of Part 1037 in this regard, including clarification of relevant
definitions as appropriate. Volvo Group is concerned, however, that the proposed definitions and/or
amendments related to glider kits and vehicles may create additional confusion. [EPA-HQ-OAR-20140827-1290-A1 p.67]
First, EPA proposes to add, for purposes of clarification, the following to the definition of “new motor
vehicle”: “For example, vehicles commonly known as ‘glider kits’ or ‘gliders’ are new motor vehicles.”
Volvo Group strongly supports the inclusion of language specifically recognizing vehicles produced
from glider kits in this definition. However, we are concerned with the inclusion of the term ‘glider kit’
in this definition in so far as it indicates that all types of glider kits – taken alone – are subject to Part
1037 and the Clean Air Act. Where such a kit is incapable of being “self-propelled,” it does not fall
within the definition of “motor vehicle” under CAA § 216(2). We would recommend EPA revise the
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language to state, “For example, vehicles produced from ‘glider kits’ are new motor vehicles.” [EPAHQ-OAR-2014-0827-1290-A1 p.67]
Second, Volvo Group recommends that EPA amend the proposed definition of “glider kit” as follows:
Glider kit means a new vehicle that is incomplete because it lacks an engine, transmission, or drive axle.
A glider kit may include previously used parts. A glider kit becomes a new motor vehicle upon the
installation of an engine, transmission, and axles, regardless of whether the ultimate purchaser has
received title or placed it into service. [EPA-HQ-OAR-2014-0827-1290-A1 p.68]
Third, Volvo Group recommends that EPA amend the proposed definition of “glider vehicle” to state:
Glider vehicle means a vehicle produced from a glider kit, or a new vehicle produced with a used
engine. Volvo Group believes these definitions will more closely align EPA’s proposed regulations to
current practices and ensure that vehicles produced from glider kits do not circumvent Clean Air Act
requirements. [EPA-HQ-OAR-2014-0827-1290-A1 p.68]
EPA and NHTSA Actions addressing Glider Kits are Appropriate
The rapidly expanding glider-based vehicle market is seriously undermining the significant gains EPA,
NHTSA, and the heavy-duty vehicle industry have made to reduce criteria and greenhouse gas
emissions, reduce fuel consumption, and improve roadway safety. Even at just a few percent of total
Class 8 market sales, the level of PM and NOx emissions from these vehicles is on par with or exceeds
the emissions from the balance of sales fulfilled by fully compliant products. The market availability of
these non-compliant engines and vehicles poses an unfair competitive disadvantage to manufacturers
that have undertaken the enormous effort and investment necessary to comply with all applicable
emissions, fuel efficiency, and safety standards. It is therefore imperative that the agencies follow
through by finalizing regulation that prohibits the production of glider-based vehicles for anything other
than legitimate purposes and that the agencies actively ensure compliance to those requirements. [EPAHQ-OAR-2014-0827-1290-A1 p.68]
Also included in the NoDA were arguments related to the agencies’ authority to regulate glider vehicles
and trailers. The Volvo Group fully supports EPA’s and NHTSA’s efforts to achieve efficiency gains
and criteria emissions reductions as related to gliders and trailers, and offer our comments that follow
accordingly. [EPA-HQ-OAR-2014-0827-1928-A1 p.3] [[This comment can also be found in section
1.3.1 of the Comment Summary.]]
Comments on Legal Memorandum Pertaining to Trailers, Glider Vehicles, and Glider Kits under
the CAA - EPA-HQ-OAR-2014-0827-1627
Volvo agrees with EPA that the Agency has authority to establish emissions standards for complete new
motor vehicles, and further that glider vehicles – or vehicles manufactured from glider kits – constitute
complete new vehicles for purposes of the Agency’s authority to establish emissions standards.5 Volvo
further agrees that the installation of non-new engines, such as rebuilt or remanufactured engines or
used engines from “donor” vehicles, in a glider vehicle in and of itself is not determinative of whether
that vehicle is new for purposes of compliance with Clean Air Act requirements. As we noted in our
comments on the Proposed Rule, glider kits can serve a legitimate purpose, such as allowing individual
truck owners to re-use driveline components that had not yet accumulated end-of-life mileage following
an accident or other event that renders the rest of the vehicle unusable.6 Volvo agrees, however, that
such legitimate uses should not become a loophole through which truck manufacturers are able to
produce otherwise new vehicles not subject to current emissions requirements merely by installing a
rebuilt, remanufactured, or otherwise non-new engine in the vehicle. For these same reasons, Volvo
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agrees that the assignment of a vehicle identification number (VIN) from a pre-existing vehicle to a
glider vehicle should not be determinative of whether the glider vehicle is new, as EPA notes.7 Rather,
EPA should consider a limited exemption for production of glider kits that permits their legitimate use
as replacement components, similar to what the Agency already provides for new replacement engines.
[EPA-HQ-OAR-2014-0827-1928-A1 p.24-25]
Volvo generally supports EPA’s proposal to require that engines used in glider vehicles be certified to
standards for the model year in which these vehicles are assembled. See 80 Fed. Reg. 40528. Volvo also
agrees that this proposal is within EPA’s legal authority given, as discussed above, glider vehicles are
essentially new motor vehicles. Moreover, the regulatory language proposed by EPA is appropriately
confined to a section of the regulations specifically applicable to glider kits, proposed 40 CFR §
1037.635. This is important, as this requirement, if applied more broadly, could impinge on the
legitimate and legal use by vehicle manufacturers of engines that have a model year different from the
calendar year in which a vehicle is assembled. For instance, vehicle manufacturers are permitted to use
previous model-year engines that remain in a vehicle manufacturer’s existing inventory, even if the
engine model year differs from the calendar year in which the vehicle is manufactured. [EPA-HQ-OAR2014-0827-1928-A1 p.25]

5 EPA’s position, as referenced here, is set forth in the document entitled Legal Memorandum
Discussing Issues Pertaining to Trailers, Glider Vehicles, an Glider Kits under the Clean Air Act,
USEPA February 2016 – Draft, at 2. (hereafter “Legal Memorandum”).
6 Comments of the Volvo Group, Oct. 1, 2015, at 61.
7 Legal Memorandum at 2.
13 The GREET Model Expansion for Well-to-Wheels Analysis of Heavy Duty Vehicles, ANL/ESD15/9, Argonne National Laboratory, May 2015
Organization: Worldwide Equipment Enterprises, Inc.
Worldwide Equipment strongly supports the agencies’ proposal to impose new requirements on
companies assembling and offering for sale vehicles produced by installing used driveline components
into new glider kits. EPA and NHTSA should require that manufacturers of these glider-based vehicles
to comply with all applicable and current greenhouse gas and criteria emissions standards. NHTSA
should also enforce the existing regulations that require manufacturers of glider-based vehicles to
comply with all applicable safety standards. [EPA-HQ-OAR-2014-0827-0948-A2 p.1]
Dealers such as ours have been subject to a growing unfair competition from this rapidly expanding
market of non-compliant vehicles. Worldwide Equipment supports the application of glider kits as a
means to repair badly damaged vehicles, while taking advantage of the remaining useful life in the
damaged vehicle’s driveline components. When conducted within the requirements of 49 CFR 571.7(e),
which sets forth NHTSA’s rules for re-use of driveline components for installation into a glider kit, we
have no specific concerns with such legitimate applications of glider kits. It’s when these rules are
violated, however, in an effort to offer for sale an essentially new vehicle whose production costs and
total cost of ownership may be tens of thousands of dollars less than the fully compliant new products
sold by our dealership that we strongly object to such an unfair disruption of market competition. It is
important to understand that the small number of companies ignoring the purpose and intent of the
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glider kit regulations are creating significant environmental issues as between 8,000 to 10,000 of these
noncompliant engines were put in to service in glider kit rebuilds last year alone. Unfortunately, this
practice has become widespread without consequence to the glider based vehicle manufacturers, and it
is unfairly and negatively impacting our business. [EPA-HQ-OAR-2014-0827-0948-A2 p.2]
In addition to not having to follow the environmental regulations that legitimate dealers like Worldwide
have to follow, the manufacturers of glider-based vehicles, in many cases, are not collecting the 12%
federal excise tax (“FET”) that normally applies to new vehicle sales, giving customers even further
financial incentive to purchase glider vehicles rather than fully compliant new vehicles. In addition to
creating an unfair financial advantage over legitimate dealers like Worldwide Equipment, this failure to
collect the appropriate taxes hurts local and state governments as well which has a direct impact on the
maintenance of transportation infrastructure that is so vital to the entire trucking industry. And this
abuse of the glider kit regulations, as noted, creates significant environmental damage through the use of
non-compliant engines and other components. [EPA-HQ-OAR-2014-0827-0948-A2 p.2]
This abusive application of glider kits must be stopped and Worldwide Equipment, Incorporated
strongly support the agencies’ efforts to do so through appropriate new regulations and enforcement of
existing regulations. EPA and NHTSA should seek to remedy this situation as soon as practicable.
[EPA-HQ-OAR-2014-0827-0948-A2 p.2]
In conclusion, the rapidly expanding glider-based vehicle market is seriously undermining the
significant gains EPA, NHTSA, and the heavy-duty vehicle industry have made to reduce criteria and
greenhouse gas emissions, reduce fuel consumption, and improve roadway safety. The market
availability of these non-compliant engines and vehicles poses an unfair competitive disadvantage to
manufacturers that have undertaken the enormous effort and investment necessary to comply with all
applicable emissions, fuel efficiency, and safety standards, and likewise an unfair competitive advantage
to the dealer network representing those OEM’s. It is therefore imperative that the agencies follow
through by finalizing regulations that prohibit the production of glider-based vehicles for anything other
than legitimate purposes, and that the agencies actively ensure compliance to those requirements. [EPAHQ-OAR-2014-0827-0948-A2 p.3]
Response:
Environmental Impacts of Gliders
Current standards for NOx and PM are at least 90 percent lower than the most stringent previously
applicable standards, so the NOx and PM emissions of any glider vehicles using pre-2007 engines are at
least ten times higher than emissions from equivalent vehicles being produced with brand new engines.
80 FR 40528. However, most gliders being produced today use engines originally manufactured before
2002. Since these pre-2002 engines lack both EGR and exhaust aftertreatment, they would have NOx
and PM 20-40 times current engines. If miscalibrated, emissions could be even higher. Thus, each glider
vehicle using an older engine that is purchased instead of a new vehicle with a current MY engine
results in significantly higher in-use emissions233.

233
Thus, Mondial’s statement that the 10,000 plus glider vehicles now produced annually is insignificant
compared to the total number of tractors produced is seriously misplaced. The 10,000 gliders have the
environmental impact of at least 200,000 fully compliant new tractors.
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Clarke Power Services commented that the EPA has “not adequately defined the impact of the current
number of Gliders which are assembled each year” and that “additional studies need to be made to
adequately define the “right” number of Gliders allowed.” However, we do not see how the current
rates of production would affect the “right number” to allow going forward. As described below, even a
small number of glider vehicles using pre-2002 engines can have severe public health impacts. As
described in Section XIII.B of the FRM Preamble, EPA’s final regulations focus more on the ensuring
the right type of gliders are produced using the right type of engines, rather than the right number. In an
effort to lessen economic impacts on small businesses, we are reluctantly allowing certain small
businesses to produce a limited number of glider vehicles using the higher emitting engines. However,
this allowance is not based on our estimate of current or future production rates.
While EPA does not have precise estimates of current glider production, it is clear that production of
glider vehicles has increased by an order of magnitude from what it was in the 2004-2006 time frame –
from a few hundred each year to thousands.234 EPA has previously estimated environmental impact of
5,000 glider vehicles per year, which would be roughly 2% of the Class 8 vehicles manufactured
annually. We estimated that at that rate, these gliders could account for as much as one-half of total
NOx and PM emissions from all new Class 8 vehicles.235 Several commenters supported EPA’s
assessment of the environmental impacts of glider vehicles. Volvo suggested in its comments on the
NPRM that the impacts were even greater, estimating that 2014 glider sales were “on the order of
6,000” and that they emit twice as many tons of PM as the rest of the 2014 vehicles. Similarly, as
Volvo noted in its comments:
EPA’s own analysis as detailed in their recent glider Q&A document indicates that NOx and
PM emissions from glider vehicles at current sales levels are equivalent to about 80 percent of
the total NOx and PM emissions from the entire Class 8 sales fleet. Focusing on PM emissions,
and applying the emissions levels indicated in Argonne National Lab’s recent update to the
GREET Analysis236, at just 3% market penetration of the most egregious applications, the 2014
glider fleet emits twice the level of PM emissions that the 97% entire fleet of compliant vehicle
sales emits that same year.
Even some commenters opposing EPA’s proposal acknowledged that glider sales are now over 10,000
units annually.237 No commenters disagreed with EPA’s assessment of NOx and PM impacts. Clarke
Power Services suggested that the growing shortage of older engines will limit the impact of gliders.
However, as shown in Appendix A to this section, even a single year at current production rates has
serious public health consequences.
For the final rule, EPA has updated its analysis of environmental impacts of gliders, reflecting the
comments received. See Appendix A to this Section 14. We project that without the new restrictions,
glider vehicles on the road in 2025 would emit nearly 300,000 tons of NOx and nearly 8,000 tons of
diesel PM annually. Although glider vehicles would make up only 5 percent of heavy-duty tractors on
234

“Industry Characterization of Heavy Duty Glider Kits,” MacKay & Company, September 30, 2013.
Frequently Asked Questions about Heavy-Duty “Glider Vehicles” and “Glider Kits”, EPA-420-F-15-904, July
2015.
236
The GREET Model Expansion for Well-to-Wheels Analysis of Heavy Duty Vehicles, ANL/ESD-15/9,
Argonne National Laboratory, May 2015.
237
In its comments, Fitzgerald indicated that current sales of glider vehicles exceed 10,000 vehicles annually but
termed these amounts “insignificant” compared with the total number of trucks. Unfortunately, as shown in the
text above, this is not the case. Criteria pollutant emissions impacts of 10,000 glider vehicles is equivalent to at
least 200,000 fully compliant new trucks.
235
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the road, their emissions would represent about one-third of all NOx and PM emissions from heavyduty tractors in 2025. Put into monetary terms using PM-related benefit-per-ton values described in
Section IX.H, the removal of all unrestricted glider vehicle emissions from the atmosphere would yield
between $6 to $14 billion in benefits annually (2013$). It is clear that removing even a fraction of these
glider vehicles from the road will yield substantial health-related benefits. Moreover, the PM valuation
is for particulate matter generally. Although there is evidence suggestive of a causal relationship
between long-term PM2.5 exposures and carcinogenic effects (see 78 FR 3101/3 (Jan. 15, 2013), the
causal connection with diesel PM (diesel exhaust) and carcinogenic effects is stronger. As described in
Preamble Section VIII.A (6), exposure to diesel exhaust was classified as likely to be carcinogenic to
humans by inhalation from environmental exposures, in accordance with the revised draft 1996/1999
EPA cancer guidelines.238,239 A number of other agencies (National Institute for Occupational Safety
and Health, the International Agency for Research on Cancer, the World Health Organization,
California EPA, and the U.S. Department of Health and Human Services) had made similar hazard
classifications prior to 2002. EPA also concluded in the 2002 Diesel HAD that it was not possible to
calculate a cancer unit risk for diesel exhaust due to limitations in the exposure data for the occupational
groups or the absence of a dose-response relationship. In the absence of a cancer unit risk, the Diesel
HAD sought to provide additional insight into the significance of the diesel exhaust cancer hazard by
estimating possible ranges of risk that might be present in the population. An exploratory analysis was
used to characterize a range of possible lung cancer risk. The outcome was that environmental risks of
cancer from long-term diesel exhaust exposures could plausibly range from as low as 10-5 to as high as
10-3.

238

U.S. EPA. (1999). Guidelines for Carcinogen Risk Assessment. Review Draft. NCEA-F-0644, July.
Washington, DC: U.S. EPA. Retrieved on March 19, 2009 from
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=54932.
239
U.S. EPA (2002). Health Assessment Document for Diesel Engine Exhaust. EPA/600/8-90/057F Office of
Research and Development, Washington DC. Retrieved on March 17, 2009 from
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=29060. pp. 1-1 1-2.
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A quantified risk analysis is included in Appendix A to this Section 14. As discussed further below, this
analysis indicates that for a single model year, assuming the use of 5,000-10,000 high polluting engines
in glider vehicles, PM2.5-related exposures are estimated to result in 350 to 1,600 premature mortalities.
Several commenters argued that EPA is precluded from adopting any controls on installation of high
polluting engines in glider vehicles until MY 2021. This could mean the production of 30,000 to 40,000
additional glider vehicles using the older high polluting engines. Using the same assumptions as above,
these three additional model years of production are estimated to result in an additional 2,100 to 6,400
premature mortalities. Some commenters seemed to suggest that the trend of increasing production of
glider vehicles with high polluting engines would eventually reverse itself, but this analysis shows that
EPA cannot simply wait for this problem to go away on its own.
The EPA regards these estimates as significantly conservative. First, based on the public comments
from both glider vehicle producers and producers of engines which comply with current standards, it
likely underestimates the number of glider vehicles with high-polluting engines produced today.
Second, the analysis considers only potential premature mortality attributable to exposure to PM2.5.
This is conservative for at least three reasons. First, it does not account for the carcinogenic potential of
diesel exhaust PM, which is a subset of PM2.5. Second, it does not consider other health and welfare
benefits of reducing exposure to PM2.5 (see Appendix Table A-5). Third, it does not quantify premature
mortality and other health effects attributable to exposure to ozone. Although ozone is not emitted
directly, the chief precursor is NOx (see Preamble section VIII.A (3) and 80 FR 65299-300 (Oct. 26,
2015)), which glider vehicles emit in huge quantities, as noted above.
Some commenters argued that gliders offer an efficiency advantage compared to continuing to use older
trucks, and that glider use also resulted in reduced HFC emissions from the A/C systems. However, this
is a false comparison. While it may have been valid when glider vehicle sales were less than 1,000 per
year, it is not valid for current sales. As supported by comments from truck manufacturers and
dealerships, glider sales now come at the expense of sales of fully compliant new trucks.240,241 Nor is the
commenters’ assertion regarding HFC emissions persuasive given the A/C leakage controls for tractors
adopted in the Phase 1 rules. Some commenters stated that remanufacturing an engine and transmission
uses 85% less energy than manufacturing them new, but did not provide an analysis for EPA to
240
See, e.g., Comment from Nuss Truck: “Dealers such as ours have been subject to a growing unfair competition
from this rapidly expanding market of non-compliant vehicles. …[T]ruck purchasers have the ability to purchase a
powertrain combination that they never owned in an existing truck, from assemblers who have chosen to exploit
the law put in place that was intended to clean up air pollution. The original intent of selling gilder kits has moved
from a rebuilding mechanism to now mainly evading diesel emissions EPA mandates. We see many truck owners
and small fleets from Minnesota and Wisconsin traveling long distances, passing by dozens of legitimate truck
dealers, to purchase glider kits directly from a manufacturer in another state, just to avoid the current EPA
emissions standards. That should not be a legally acceptable reason to purchase a glider kit, if we all want clean
air.”
241
The comment of Truck Country of Wisconsin similarly describes the competitive conumdrum facing dealers
selling tractors with compliant engines: “1. We agree with EPA's assessment that most gliders manufactured today
use remanufactured model year 2001 or older engines. Typically these engines have and NOX and particulate
matter (PM) emissions 20 to 40 times higher than today’s clean engines. Since 2010 when EPA's current NOx and
PM standards for heavy duty engines took effect, glider sales have increased nearly 10-fold as compared to the
2004-2006 time frame; 2. We agree with EPA that this increase reflects an attempt to avoid using engines that
comply with EPA's 2010 standards, and is an attempt to circumvent the Clean Air Act purpose to protect human
health and the environment; 3. The Trucking Industry has made enormous investments in new engines standards to
comply with past and future EPA regulations. We believe this circumvents these standards and will make it harder
to meet compliance; and 4. We agree with EPA's Clean Air Act definition of 'new motor vehicle' is not based on
the condition of the parts assembled to create the vehicle but rather encompasses the entire vehicle, even if they
incorporate some previously used components.”
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evaluate. Clarke Power Services commented that newly rebuilt engines have lower criteria emissions
than a “worn oil burning engine which is beyond its useful life.” However, that is not relevant to this
discussion since engines can be rebuilt without replacing the chassis. The appropriate comparison is to
new vehicles with fully compliant new engines. When compared to these engines, even the most
carefully rebuilt and recalibrated 1998-vintage engine would have NOx and PM emissions at least 20
times as high as engines meeting current standards.
Finally, some commenters stated that glider engines actually have better fuel economy and greenhouse
gas (“GHG”) emissions than today’s low NOx engines. However, this is not true. Even before Phase 1,
engine manufacturers had improved fuel consumption significantly beyond 2009 levels. The 2014
Phase 1 standards required significant additional improvement and the Phase 1 2017 standards will
result in even more improvement. Fleets purchasing gliders would thus see greater efficiency
improvements by purchasing trucks meeting GHG standards for new vehicles and engines.
Potentially Legitimate Purpose of Gliders
Although EPA is addressing this issue because of the adverse public health and environmental impacts
of glider vehicles, many commenters (including some who supported EPA’s proposed restrictions),
commented that glider kits serve a legitimate purpose in some cases. Most identified cases in which
relatively new vehicles suffer significant frame damage as the result of an accident or from a severe
duty application, without significant damage to the driveline. Volvo stated:
The “glider kit” emerged some decades ago as an assemblage of new vehicle components
absent the engine, transmission, and rear axles (the “driveline”). These kits were produced by
vehicle OEMs, and made available for sale to dealers and other vehicle repair centers as a
means to repair a vehicle that had been badly damaged in an accident or similar event. This
permitted re-use of driveline components that had not yet accumulated end-of-life mileage by
the time of the accident.
Some commenters misinterpreted EPA statements about the “most legitimate” use of gliders in the
NPRM and NODA to be a determination that some use of glider kits is legitimate. Although EPA has
not taken a position on whether such use of glider kits is truly legitimate, we do agree that
circumstances such as those addressed by Volvo represent their most legitimate use. Volvo commented
that any allowances for glider kits should be limited to these legitimate purposes. While we are
generally sympathetic to the goal of limiting the use of glider kits to the most legitimate circumstances,
we do not think it would be possible to enforce restrictions based on the intent of the operator or
assembler, so that such a regime would invite abuse (and thus serve to perpetuate environmentally
unsound practices). We are also concerned that it would be difficult to enforce requirements based on
the condition of the donor vehicle as a proxy for intent since the donor vehicle will typically be
destroyed as part of the process. To the extent we reflect any of these factors in our regulations, we
believe it will be more enforceable to base the requirements on the age and mileage of the engine, as
explained in the following section of this response.
Some commenters suggested that another legitimate purpose of glider kits is to improve efficiency. For
example, Clarke Power Services stated that trucking fleets purchasing glider vehicles “are not motivated
by circumventing the EPA policies, but are most interested in being more efficient by removing old
equipment from service and introducing a significantly improved heavy duty truck in its place.” We do
not agree. First, the significant adverse public health and environmental consequences of order of
magnitude and greater increases in NOx and diesel PM emissions would exist even if the commenter
were correct. The commenter is in any case mistaken in suggesting that glider vehicles have a fuel
efficiency advantage over new tractors. As explained above, with the advent of the Phase 1 GHG and
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fuel consumption standards, fleets purchasing gliders would see greater efficiency improvements by
purchasing trucks meeting GHG standards for new vehicles and engines. Although this would cost
more upfront, these costs would be recouped via greater fuel savings within the first few years of
ownership.
Treatment of Donor Engines within their Useful Life
In section (i) of the legal memorandum on issues pertaining to trailers, glider kits, and glider vehicles
accompanying the Notice of Data Availability, EPA requested comment on finalizing special provisions
for gliders using engines that are still within their original regulatory useful life (10 years and 435,000
miles for Class 8 vehicles) that would allow relatively new engines to be reused in gliders without
recertification to standards corresponding to the year of assembly of the glider vehicle. Such engines
would necessarily be cleaner than the pre-2002 engines being used in most gliders today, and by 2021,
all would be compliant with the 2010 standards. This allowance would also be inherently consistent
with the most legitimate use of glider kits because no one would scrap a chassis within the useful life
unless it was severely damaged. Commenters generally supported this approach. Many also supported
the additional approach EPA discussed in conjunction with the NODA that would ignore miles if the
donor engine is less than three years old and ignore years if the engine had less than 100,000 miles.
(These additional allowances would provide some additional flexibility for an engine not fully within its
useful life). Some commenters argued that such a provision should only apply with respect to miles,
and that EPA should not restrict this flexibility based on engine age so as not to disadvantage engines in
very low usage applications. E-One’s comments suggested that EPA should adopt provisions to address
emergency vehicles that last 10 to 20 years but may have traveled only 10-50,000 miles.
After considering these comments, EPA has decided to finalize the approach described in the NODA.
(As described later, the proposed small business flexibility is also being adopted, but as an interim
provision). We believe this addresses the most traditional, legitimate use of glider kits, which is for
vehicles in severe duty applications (such as cement mixers and dump trucks) that incur substantial
chassis damage before the engine reaches the 10-year end of its regulatory useful life. By 2020 nearly
all glider vehicles would have to be produced using engines meeting the 2010 NOx and PM standards
(since an older-than-10 year engine would be outside its regulatory useful life). Because the potential
for adverse environmental effects from such vehicles is significantly reduced (compared to the more
common current use of pre-2002 model year engines, with their much higher criteria pollutant
emissions), EPA is allowing their continued use in glider vehicles without recertification to more
stringent criteria pollutant standards, and without meeting GHG standards.
This approach provides this flexibility to very low use applications, such as those identified by E-One,
where donor engines have less than 100,000 miles after 10 years. The final regulations will thus allow
reuse of an engine more than 10 years old without recertification, as long as the engine can be shown to
have fewer than 100,000 miles on it. The environmental impact of allowing this should be minimal
because there should be very few engines that qualify and they will necessarily be in applications that
operate infrequently. (Any vehicles that operate more than 10,000 miles per year would exceed 100,000
miles before 10 years).
At the other extreme, some Class 8 vehicles may reach 435,000 miles within a few years. Today’s
Class 8 engines and vehicles are generally expected to last well beyond this point, so such engines
would be installed in glider kits only if the chassis was defective or had been in a major accident. The
NODA approach, which is being adopted, treats these engines as being within their useful life as long as
they are less than 3 years old. This approach was supported by NADA. The environmental impact of
allowing this should also be minimal because there should be very few engines that qualify and they
will necessarily be engines certified to 2010 or later standards.
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Treatment of MY 2010 and Later Donor Engines
Several commenters supported allowing unlimited production of glider vehicles if they use engines
certified to 2010 or later NOx and PM standards, although Volvo opposed this concept. Daimler
commented that “2010 and later engines are not currently being used in glider vehicles in large
numbers,” but Clarke Power Services commented that the “industry is currently considering MY 2010
engines as the choice for Gliders moving forward.” EPA sees merit in this concept, but is concerned
that it may not be appropriate in perpetuity. Obviously, reuse of engines originally certified to the 2010
standards for criteria pollutants would not have the same adverse environmental impacts as the current
practice of reusing pre-2002 engines that have NOx and PM emissions 20-40 times higher than current
engines. However, they would not necessarily be as clean for GHG or criteria pollutants as brand new
engines with all new aftertreatment components. The Phase 1 and Phase 2 engine standards will result
in brand new engines with lower GHG emissions (and better fuel efficiency) than pre-Phase 1 engines.
And used 2010 aftertreatment components may be less effective at reducing NOx or PM than when
new. Moreover, as described in Section I of the FRM Preamble, EPA may adopt more stringent NOx
and/or PM standards for motor vehicles in the future. Thus, while using 2010 engines in glider vehicles
would greatly reduce the concerns about NOx and PM emissions relative to current gliders, it would not
eliminate all adverse public health and environmental impacts.
Sales patterns strongly support the idea that the surge in glider sales resulted from an attempt to avoid
the 2010 criteria pollutant standards. Thus, it seems likely most purchasers of gliders today would not
find gliders with 2010 engines nearly as attractive as they do current glider vehicles. Thus, we would
not expect such an allowance to result in a continuation of the current surge in glider sales.
In an attempt to balance these factors, EPA is finalizing an interim provision – a provision which will
sunset after EPA adopts new more stringent NOx standards – that will treat gliders using MY2010 and
later engines the same as those using engines within their useful life. This would avoid most of the
adverse impacts, especially for NOx and PM. Not requiring these engines to meet the latest GHG
standards could have some impacts, but they would likely be small, especially if glider vehicle sales
return to pre-2007 levels. EPA will continue to monitor sales patterns and may rescind this flexibility in
a future rulemaking.
Legal Authority to Regulate Complete Glider Vehicles and Incomplete Glider Kits
See Section 1.3.1 and preamble Section I.E.(1) for a discussion of EPA’s authority to regulate glider
vehicles and glider kits. In addition, DTNA’s argument that this rulemaking should not address gliders
because the primary focus of the rulemaking is control of GHGs rather than criteria pollutants, EPA
notes that it gave ample notice of all issues relating to gliders, and provided multiple opportunities for
public comment. The many comments on the issue from all types of stakeholders confirm the adequacy
of notice here. The further comment that regulations on GHGs should not deal with other pollution has
no legal basis. DTNA also commented that the engine rebuilding authority in section 202 (a)(3)(D) was
not properly invoked because EPA had not proposed to amend the engine rebuilding regulations. EPA
has included conforming amendments to 1037.150 (j), and 1068. 120 (f) in the final rules.
DTNA’s argument that the rule addresses vehicle rebuilding, rather than engine rebuilding, is not
correct. In addition to the reasons addressed in Preamble Section I.3, it is clear that the statutory
authority over engine rebuilding authorizes EPA to determine what standards a rebuilt engine shall
meet. See CAA section 202 (a)(3) (D) stating that “the Administrator may prescribe requirements to
control rebuilding practices, including standards applicable to emissions from any rebuilt heavy-duty
engines (whether or not the engine is past its statutory useful life).” Comments from, e.g. Mondial and
MEMA made clear that all of the donor engines installed in glider vehicles are rebuilt. See also
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http://www.truckinginfo.com/article/story/2013/04/the-return-of-the-glider.aspx (“1999 to 2002-model
diesels were known for reliability, longevity and good fuel mileage. Fitzgerald favors Detroit's 12.7-liter
Series 60 from that era, but also installs pre-EGR 14-liter Cummins and 15-liter Caterpillar diesels. All
are rebuilt …..”).
Lead Time
See Section 1.3.1 of this RTC and preamble Section I.E.(1) for a discussion of EPA’s statutory
obligation for lead time with respect to gliders and glider kits. From a more practical perspective, we
note that little lead time is needed for the changes being adopted. Glider kit manufacturers already offer
comparable vehicles that are fully compliant with current standards, and thus do not need extensive lead
time. Such vehicles are often identical to the completed glider vehicles other than the powertrains.
Most small glider vehicle assemblers do not need additional lead time because they will be allowed to
continue assembling gliders at pre-2015 rates. We are aware of one glider kit assembler that produces
more than 300 vehicles from glider kits each year and it will need to reduce its production in 2017 and
later. However, we do not believe that manufacturer truly needs additional lead time. This manufacturer
indicates that it fills orders for glider vehicles within three to six weeks from placement of the order,
which means the new restrictions should not impact any existing orders.242 Any vehicles that are
already on order should be completed before 2017. For 2017, the regulations will allow this
manufacturer to produce at its 2014 production rate. This 2017 restriction applies with respect to the
total annual production for 2017, so the manufacturer will be allowed to gradually reduce its production
of high polluting glider vehicles. This provides sufficient lead time for it to find compliant engines
before its production limit drops to 300 in 2018. It is unclear that additional lead time would change
anything for this manufacturer other than allowing it to produce additional high polluting glider
vehicles.
Finally, any consideration of lead time must necessarily be balanced against the potential environmental
and public health impacts. As shown in Appendix A to this section, even a small number of additional
glider vehicles would have severe impacts. For example, a one-year delay that allowed 10,000
additional glider vehicles to be produced with high polluting engines would result in the following
impacts:
x
x
x
x

415,000 tons of addition NOx emissions
6,800 tons of additional PM emissions
700 to 1,600 premature deaths
$3 to $11 billion in PM-related monetized disbenefits

Given the severity of these impacts, delaying these provisions cannot be justified by merely the potential
for inconvenience to the industry. Rather commenters would needed to have demonstrated that it is not
feasible to comply with these requirements within the lead time provided. They have not done so. Most
commenters supporting additional lead time focused on statutory requirements that were addressed in
Section 1.3.1. Commenters that did address economic impacts merely speculated about the impacts or
made vague references to jobs or small business impacts. Of course, as many commenters pointed out,
glider vehicle production with high polluting engines comes at the expense of domestic manufacturers
producing engines complying with the latest criteria pollutant and GHG standards. See further
discussion of Economic Impacts below. No commenters provided any specific basis that would justify
242

Advertisement for Fitzgerald Glider Kits in Overdrive magazine (December 2015).
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delaying the prevention of premature mortalities and billions of dollars of benefits achievable by
implementing these provisions according to the final regulations.
Small Business Impacts
Several commenters expressed concern about the impact of the proposed changes on small businesses
that produce glider vehicles. However, commenters opposing the proposed requirements/clarifications
did not address the very significant adverse public health and environmental impacts of the huge
increase in glider vehicle production over the last several years. More importantly, EPA believes that
with the changes being made in the final regulations, any small businesses that have been focused on
producing gliders for traditional and legitimate purposes will not be significantly impacted by the new
requirements, since they can use donor engines within their regulatory useful life for either age or
mileage. Only those that have significantly increased production to create new trucks to circumvent the
2010 NOx and PM standards will have their sales significantly restricted. We are aware that Fitzgerald
Gliders currently produces more than 300 vehicles from glider kits, and they appear to all use pre-2002
engines. It will need to cut back on its production of these vehicles (although it can continue unlimited
production using low-polluting engines). Nevertheless, the company has previously acknowledged that
they could “make a profit at 300 a year.”243 Now Fitzgerald Gliders comments that “300 vehicles is too
low given the abrupt change this regulation brings to the 50-year-old glider industry and the
disproportionate impact it will have on small businesses.” However, it failed to acknowledge in its
comments that for most of the “50-year-old glider industry” total industry-wide production of glider
vehicles was much closer to 300 per year than to current production rates.244 Fitzgerald Gliders also
failed to note how rapidly they have increased production of glider vehicles over the last few years.
One commenter stated that EPA should also consider the impacts on small trucking companies. But
here too, for the same reasons, trucking companies that seek gliders for traditional, legitimate purposes
should be able to obtain them. Only those companies that seek to use older engines will be impacted,
and these companies can produce glider vehicles using readily available compliant engines.245
Some commenters argued that EPA did not include enough glider manufacturers in the SBREFA
process. However, EPA met its obligations under SBREFA. See generally RTC section 15.4. One of
the Small Entity Representatives was a manufacturer of glider vehicles. Small businesses also had two
opportunities to provide comments on the requirements. It is unclear how having additional glider
manufacturers involved in the process would have changed its result.
Volvo also commented that EPA should clarify that the exemption is limited to entities that both
qualified as small manufacturers in 2014 and sold vehicles produced from glider kits under the
provisions of 40 CFR § 1037.150(j). We believe that this is what the final regulations clearly state.
However, DTNA commented that “EPA’s current proposal unfairly penalizes those small businesses
that did not sell gliders in 2014, but might have sold them in 2013 or 2015.” However, the small
business provisions are intended to prevent the regulations from having a significant impact on the
businesses. It is unclear how any restrictions of gliders could have any impact on a business that sold
none in 2014 that would meet the threshold for “significant.” Clearly, glider sales cannot be an
important portion of a company’s revenues if they sold none in 2014.

243

http://www.truckinginfo.com/article/story/2013/04/the-return-of-the-glider.aspx., accessed July 16, 2016.
“Industry Characterization of Heavy Duty Glider Kits,” MacKay & Company, September 30, 2013.
245
Memo to Docket, “Availability of Rebuilt Engines that Comply with 2010 Emission Standards”, August 2016.
244
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PACCAR commented that EPA should eliminate the small business allowance altogether beginning in
MY 2022 for gliders using pre-2010 engines. TCW opposed any relief for small businesses that
assemble gliders, and Volvo commented that EPA should eliminate the small business exemption
sooner than proposed. Consistent with Volvo’s comments on the risk of a pre-buy, we are finalizing an
additional restriction for 2017. Nevertheless, while EPA may eliminate or reduce the small manufacture
provisions in a future rulemaking, such an action at this time would be inconsistent with the SBREFA
Panel’s recommendations, which EPA is choosing to largely follow to afford small businesses sufficient
compliance flexibility, and to preserve opportunities for traditional uses of glider kits to provide a means
of salvaging viable engines from non-viable powertrains. During the SBREFA process, EPA concurred
with these recommendations, and without some more compelling reason, we believed it to be
appropriate to allow this flexibility. Our recent reanalysis of the environmental impacts of even this
small number of gliders suggests we may need to revisit it at some point within the Phase 2 time frame,
especially if we find that this flexibility is being misused.
Terex Corporation comment that EPA should provide an exemption for any company manufactured
fewer than 1,000 on highway vehicles annually between calendar years 2010 and 2014. However, we
believe the other flexibilities allowing the use of newer engines will largely address Terex Corporation’s
concerns.
Sales Caps
EPA received comments supporting higher caps and comments supporting lower caps. Commenters
supporting higher caps did not argue that higher caps were necessary to allow for legitimate production
at or below pre-2006 levels. Instead, these commenters seemed to be concerned solely about allowing
continuation of very high sales. We see no basis for that. This would perpetuate the very conduct –
continued use of high-pollution engines in contravention of standards for new vehicles and engines –
which this action is intended to restrict. One commenter argued that the caps should be raised to
account for the likelihood that the number of small businesses assembling glider vehicles would
decrease as a result of the rule changes. However, we think the other revisions being made to allow
additional glider vehicles to be produced without a sales cap (i.e. allowing continued use of donor
engines within their useful life for either mileage or age) will offset any impacts on the availability of
gliders that might result from a reduction in the number of businesses in this market.
Combined with the other flexibilities in the final rule, this small manufacturer allowance should allow
the industry to produce glider vehicles near pre-2006 levels. While there may be disruptions for some
companies, higher caps cannot be justified by merely the potential for inconvenience to the industry or
even significant disruption for a few companies. Fitzgerald Gliders currently produces more than 300
vehicles from glider kits and is likely to be the small business that will be most impacted by this cap, but
as noted above, they have acknowledged that they could “make a profit at 300 a year.”246
EPA also received comments supporting potentially lower cap levels. ICCT agreed that glider sales
should be restricted to a number that is consistent with pre-emission-regulation glider production, which
they stated should be on the order of hundreds of units per year industry wide. Navistar suggested the
cap be lowered to 200 units per year. Volvo commented that the cap is too high and that small
manufacturers should not be allowed to exceed “the peak levels in the 2010-2012 timeframe” to be
consistent with the SBREFA Panel Report. EPA is not reducing the maximum cap level or basing it on
only 2010-2012 sales at this time. As just noted, it is clear that the cap of 300 glider vehicles will allow
existing small businesses to remain profitable. Thus, as an interim policy, we believe this level
246

http://www.truckinginfo.com/article/story/2013/04/the-return-of-the-glider.aspx, accessed July 16, 2016.
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appropriately balances the environmental and economic impacts. See CAA section 202 (a)(3)(D)
requiring consideration of “cost of compliance” as part of the standard setting process for rebuilt
engines. Nevertheless, we recognize that this allowance will result in significant additional emissions
of NOx and PM. We will continue to monitor this market and may lower these values in the future.
Consistent with Volvo’s comments, the final regulations apply the cap as a production cap rather than a
sales cap.
Definitions
Terex asked for clarification of the proposed definition 'glider kit' to mean 'any other new equipment
that is intended to become a motor vehicle with a previously used engine, include a rebuilt or
remanufactured engine.' We have added the clarifying condition that this includes only assemblies that
are “substantially similar to” complete vehicles. Volvo suggested the following definition of “glider
kit”:
Glider kit means a new vehicle that is incomplete because it lacks an engine, transmission, or
drive axle. A glider kit may include previously used parts. A glider kit becomes a new motor
vehicle upon the installation of an engine, transmission, and axles, regardless of whether the
ultimate purchaser has received title or placed it into service.
EPA explained in Section 1.3.1 why we believe glider kits are new motor vehicles, albeit incomplete
motor vehicles. See also preamble section I.E.1 explaining further that in any case, manufacturers of
entities assembling glider kits are “manufacturers” under the Act and can consequently can be required
to test and certify. Volvo’s proposed definition would not be consistent with this. Nevertheless, we
agree with Volvo that the glider vehicle provisions should not prevent vehicle manufacturers from using
up their normal inventory of prior model year new engines when producing conventional new motor
vehicles. The definitions being adopted will not interfere with this practice.
Identical Standards
Daimler commented that EPA should define “identical standards” to avoid uncertainty. As an example,
they stated it is “unclear whether, under EPA’s proposed regulations, an earlier model year engine could
be used in a glider vehicle assembled in a year when new OBD requirements are in effect.” In other
contexts (such as export exemptions) EPA has previously interpreted this term strictly. This would
clearly not allow differences in something as important as OBD requirements.
Economic Impacts
Commenters opposing the proposed changes argued that they would adversely impact hundreds of jobs.
MEMA stated that the motor vehicle remanufacturing industry supports over 50,000 direct jobs in the
U.S. Other commenters noted that allowing glider vehicle sales adversely impacts those producing and
selling conventionally new vehicles, and penalizes those entities playing by the rules and producing new
vehicles which pollute far, far less. In particular, several dealers that do not sell gliders commented that
allowing gliders to circumvent newer emission controls creates an unfair competitive market. Volvo
commented that gliders have an unfair competitive advantage because the “cleanest, most fuel efficient
and safest vehicles are necessarily tens of thousands of dollars more costly to produce” than glider
vehicles.
Considered together these comments suggest that jobs in the glider industry come at the expense of
other jobs in the heavy-duty industry. Although EPA takes seriously any impacts on workers in the
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glider industry, they do not justify allowing the continued avoidance of emission standards which results
in millions of tons of additional pollution and substantial avoidable public health risks, especially
considering the adverse impacts glider sales have on other workers in the U.S. Clarke Power Services
commented that the “industry is currently considering MY 2010 engines as the choice for Gliders
moving forward.” This suggests that any economic impacts compared to what would have happened
without regulation are short-term rather than long-term.
Other commenters stated that gliders offer many advantages for operators over used trucks, including
lower operating costs and improved safety. However, these operators could achieve these same or
greater benefits by purchasing fully compliant new vehicles. MFX noted costs associated with the
2007-era vehicles, but they are no longer relevant. As noted above, with the advent of the Phase 1
standards, and even more so under the 2017 Phase 1 standards and, later, Phase 2 standards, operators
will be able to purchase fully optimized Phase 1 or Phase 2 vehicles that will have much better fuel
efficiency and reliability than the 2007 products.
Finally, some commenters argued that EPA should consider the economic impacts on small trucking
companies that purchase glider vehicles or pay others to assemble glider vehicles from their donor
vehicles. While we understand that small trucking companies may have less capital to purchase fully
compliant new trucks than larger companies, we note that new glider vehicles are not inexpensive –
generally costing at least two-thirds as much as a fully compliant new vehicles. Thus, any impact on
these trucking companies would be marginal. Moreover, engines meeting the 2017 Phase 1 standards
are likely to be more fuel efficient than the rebuilt pre-2002 engines, so these companies would likely
recover the additional purchase costs from fuel savings.
Used Engines
One commenter suggested that EPA should prohibit the installation of used engines unless they have
been rebuilt to the original certified configuration so as to (in the opinion of the commenter) reduce PM,
NOx, and GHG emissions. However, as explained earlier, we believe the most legitimate use of glider
kits is to salvage used components from newer vehicles that have been damaged in accidents. Thus, it
would not be appropriate to ban used engines that have not been rebuilt to any particular
configuration.247
Labeling and Delegated Assembly
PACCAR commented that EPA should not require a unique label for glider vehicles that will be used in
vocational applications. However, because glider vehicles are new vehicles they must comply with the
same Phase 2 requirements as any other new motor vehicles. This includes proper labeling identifying
the standards to which the vehicle is certified.
Similarly, for all glider vehicles produced by multiple manufacturers, the manufacturers must comply
fully with the requirements of §§1037.620 through 1037.622. PACCAR’s comments urging less
rigorous requirements for glider kits miss the point of these requirements, which is to ensure that the
completed vehicles are in their proper certified configuration when placed into service. It is the
manufacturer’s choice to produce vehicles in this way. If they find it too difficult to ensure the
completed glider vehicles conform to the regulations, they can simply not offer glider kits similar to
247

Note again that removal of engines from donor vehicles, and installation of that engine into another vehicle
continues to fall under the engine rebuilding provisions of part 86.004-40. See 86.004-40 second sentence
(referring to “removal” which encompasses removal and installation into another vehicle).
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current competitors. Nevertheless, as described in Section 1.4.4 of this RTC, we have revised the
proposed delegated assembly requirements more generally, which may address some of PACCAR’s
concerns.
Natural Gas
NGV America commented that the regulations should allow greater flexibility for natural gas fueled
gliders because they are cleaner than diesel gliders. Diesel 2 Gas, Inc. commented that glider kits “are
the only means by which hundreds of thousands of Class 8 Trucks can have access to natural gas as an
engine fuel.” They stated that 2010 and newer engines “cannot be converted efficiently to dual fuel
mode with any known technology” because of their electronics. However, we believe that the issue of
circumvention is a concern for both natural gas and diesel gliders. We do not believe these comments
justify special provisions for natural gas. Natural gas engines may be cleaner than diesel engines of the
same vintage with respect to NOx and PM emissions, but natural gas conversions of older engines are
not inherently cleaner than today’s SCR and DPF equipped diesel engines.
As noted earlier, glider vehicles are new motor vehicles, even if they reuse an engine from another
vehicle. This is even more obviously true when the engine is converted from diesel fuel to natural gas
as part of the process of producing the new glider. Such a vehicle retains even less of a connection to
any existing vehicle. Moreover, the nature of the process addressed by NGV and Diesel 2 Gas suggests
the purpose is to produce a new natural gas vehicle, rather than to salvage a newer powertrain from a
damaged chassis. Thus, an argument could be made that they deserve less (not more) accommodation.
EPA has no objection to conversion of existing vehicles to natural gas. However, natural gas gliders are
more likely competing against other new vehicles that are fully compliant with current standards for
criteria pollutants, as well as for GHGs. If Diesel 2 Gas is unable to convert newer engines, they are
free to convert the older engines that remain in the older chassis. By retaining the old chassis, they
would not be subject to the new glider kit requirements.
Consideration of Existing NHTSA Regulations
Some commenters suggested that EPA’s regulations should reflect principles laid out in existing
NHTSA regulations. For example NADA/ATD urged EPA to harmonize with NHTSA’s regulations
that require there to be a single “donor” vehicle from which two of three used components (engine,
transmission, and drive-axle) are incorporated into the rebuilt vehicle. NADA/ATD further commented
that “when two of these three used components are incorporated into a rebuilt vehicle, using a glider kit,
the used engine would only be required to meet emission standards applicable to its year of original
manufacture.” However, those regulations were promulgated pursuant to different statutory authority.
They were also develop for different, albeit related purposes. Thus, EPA does not consider them to be
necessarily relevant to this action. More importantly, such comments ignore the severe public health
impacts of glider vehicles. These impacts are not lessened in anyway if the components come from a
single donor vehicle.

14.3 Technical Amendments - Heavy-Duty Vehicles Other than GHG
1886
Organization: American Automotive Policy Council
Other Provisions
Low Sulfur Labeling
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Appendix A to Section 14 - Sensitivity Analysis of Glider Impacts
EPA is restricting the number of gliders that may be produced using engines not meeting current
standards. Current standards for NOX and PM (which began in 2007 and took full effect in 2010) are at
least 90 percent lower than the most stringent previously applicable standards, so the NOX and PM
emissions of any glider vehicles using pre-2007 engines are at least ten times higher than emissions
from equivalent vehicles being produced with brand new engines.248 However, most gliders being
produced today use engines originally manufactured before 2002. Since these pre-2002 engines lack
both EGR and exhaust aftertreatment, they would have NOX and PM emissions 20-40 times higher than
current engines. If miscalibrated, emissions could be even higher. Thus, each glider vehicle using an
older engine that is purchased instead of a new vehicle with a current MY engine results in significantly
higher in-use emissions of air pollutants associated with a host of adverse human health effects,
including premature mortality (see Section VIII of the FRM Preamble).
These emission impacts have been compounded by the increasing sales of these vehicles. Estimates
provided to EPA indicate that production of glider vehicles has increased by an order of magnitude from
what it was in the 2004-2006 time frame – from a few hundred each year to thousands.249 Glider vehicle
production is not currently being reported to EPA, but we estimate that current production is close to
10,000 each year. Some commenters to the proposed rule indicated that the volume may be higher still.
Volvo provided evidence that current sales have grown to 10,000 or more per year. Even some
commenters who produce glider vehicles and opposed EPA’s proposal acknowledged that glider sales
are now over 10,000 units annually. See Section XIII.B.(3) of the Preamble and Section 14.2 of this
RTC.
For the final rule, EPA has updated our analysis of the environmental impacts of gliders.250 The updated
analysis used the MOVES model, which is the same emissions modeling tool used to estimate the
emissions impacts of the rule, described in Sections VII and VIII of the FRM. EPA performed two
analyses which are described below. The first projected future fleetwide emissions for a control
scenario based on the proposal (which is similar to the final rule). The second projected per-vehicle
emissions for MY 2017 gliders. Both analyses focused on NOx and PM emissions and assumed that
these gliders emit at the level equivalent to the engines meeting the MY 1998-2001 standards, since
most glider vehicles currently being produced use remanufactured engines of this vintage. See Section
XIII.B.(3) of the Preamble and Section 14.2 of this RTC. We did not attempt to account for any
miscalibration of these engines or other factors that would cause emissions to be higher than 1998
engines. Finally, the analyses made the simplifying assumption that all gliders are tractors. Although
not entirely correct, the vast majority of glider vehicles currently being produced are tractors, so this
assumption still allows impacts to be reasonably approximated.

248
The NOX and PM standards for MY 2007 and later engines are 0.20 g/hp-hr and 0.01 g/hp-hr, respectively.
The standards for MY 2004 through 2006 engines were ten times these levels, and earlier standards were even
higher.
249
“Industry Characterization of Heavy Duty Glider Kits,” MacKay & Company, September 30, 2013.
250
Memorandum to the Docket “Emissions Modeling Files for Glider Analysis” Docket No. EPA-HQ-OAR-2016.
July, 2016.
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Fleetwide Emission Projections
Based on public comments, EPA is estimating that approximately 10,000 gliders will be produced in
2016. Consistent with this, the modeling of gliders discussed here assumed annual glider sales of
10,000 for 2015 and later. As noted above, the modeling assumed that these gliders emit at the level
equivalent to the engines meeting the MY 1998-2001 standards without miscalibration.
Figure A- 1: Glider vehicle production projected for fleetwide analysis without
new provisions

Projected Glider Production
by Model Year w/o New Provisions
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We modeled impacts on NOx and PM inventories with and without restrictions for two calendar years:
2025 and 2040. The restrictions were modeled as limiting sales in 2018 and later to 1,000 new gliders
each year. This control case roughly approximates the restrictions being adopted for 2018 and later, and
is consistent with the proposed requirements. The total number of vehicles was held constant by
increasing the number of fully compliant vehicles (i.e., vehicles with engines meeting 2017 and later
standards for NOx and PM) by 9,000 for each model year after 2017. However, we recognize that the
actual number of gliders produced annually under the control case may vary by year and/or be higher or
lower than 1,000. The results are shown below. This control scenario does not reflect the restrictions
being adopted for 2017. See the model year analysis below for the impacts of model year 2017 glider
vehicles.
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Table A-1: Fleetwide NOx and PM Emissions (tons) from
Glider Vehicles for Calendar Year 2025
Without Controls
With Controls
Reductions
2025 (US Tons per Year) (US Tons per Year) (US Tons per Year)
NOx
295,000
104,769
190,231
7,817
2,753
5,064
I PM2.5 I
Table A-2: Fleetwide NOx and PM Emissions (tons) from
Glider Vehicles for Calendar Year 2040
Without Controls
With Controls
Reductions
(US Tons per Year) (US Tons per Year) (US Tons per Year)
NOx
371,091
52,476
318,615
PM
9,955
1,409
8,546
I 2.5 I
The model projects that if glider vehicle production remains at 10,000 per year, there would be 128,750
glider vehicles on the road in 2025 and that they would emit 295,000 tons/year of NOx in 2025 and
7,817 tons/year of PM2.5. This means the average glider on the road in 2025 would emit 4,583 pounds
of NOx and 121 pounds of PM2.5 for that single year.251
Model Year Analysis
EPA also modeled the lifetime emissions of a single model year. The analysis estimated per-vehicle
emissions, as well as the emission reductions associated with restricting the number of glider vehicles
that could be produced in 2017 using older engines not meeting the current criteria pollutant standards.
As with the fleetwide analysis, the model year analysis assumed that these gliders emit at the level
equivalent to the engines meeting the MY 1998-2001 standards without miscalibration. Although
presented for model year 2017, similar results would be expected for later years as well. The pervehicle results are shown in the figures below (gray bars for glider vehicles). These figures also show
the corresponding emissions projected for conventional model year 2017 vehicles with fully compliant
engines (small blue bars).

251

This estimate is for the projected number of vehicles on the road, and does not include vehicles projected to
have been scrapped from the population.
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Figure A-2: Annual Per-Vehicle NOx Emissions (tons/year)
For Model Year 2017 Glider Vehicles and Other New Vehicles
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Figure A-3: Annual Per-Vehicle PM Emissions (tons/year)
For Model Year 2017 Glider Vehicles and Other New Vehicles
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Emissions are shown normalized to the initial number of model year 2017 vehicles.252 The trends
shown in these figures largely reflect three phenomena: deterioration, scrappage, and declining use.
Emissions initially increase due to deterioration of the engines (and deterioration of aftertreatment
controls for the fully compliant engines). Then the average per-vehicle emissions decline as the
projected annual mileage accumulation rates decline and some fraction of the vehicles are removed from
service. Model year lifetime emissions are shown below per thousand glider vehicles. 253
Table A-3: Lifetime NOx and PM Emissions (tons)
For Model Year 2017 Glider Vehicles and Other New Vehicles
PM2.5
NOx
Lifetime Tons per Lifetime Tons per
1,000 Vehicles
1,000 Vehicles
Model Year 2017 Glider Vehicles
43,800
710
Model Year 2017 Fully Compliant Vehicles
2,300
30
Difference
41,500
680
As shown in this table, even a small number of glider vehicles has a very large emission impact. Even
without any projections of miscalibration, glider vehicles are projected to emit about 20 times as much
NOx and PM as the same number of fully compliant vehicles.254 Moreover every 1,000 glider vehicles
that are produced instead of fully compliant vehicles results in 41,500 tons of additional NOx and 680
tons additional PM emitted into the atmosphere. Although we do not have precise historical production
rates for glider vehicles, we are confident that they were less than 5,000 per year prior to 2015. Without
controls, it is reasonable to assume that glider vehicle production for 2017 would be 10,000 to 15,000.255
Thus, the restriction on 2017 production that is being adopted is projected to prevent the use of high
polluting engines in 5,000 to 10,000 glider vehicles. This would prevent the emission of 207,500415,000 tons of NOx and 3,400-6,800 tons of PM.

252

These numbers differ from per-vehicle estimates from the fleetwide analysis because they are normalized to the
total number of model year 2017 vehicles produced rather than those still in the fleet for a given calendar year.
253
The maximum lifetime assumed for these vehicles is 30 years; however, MOVES models most vehicles as
being removed from service after much less than 30 years. MOVES projects that nearly 80 percent of lifetime
emissions will occur within the first 15 years of a vehicle’s life.
254
EPA has separately estimated that glider emissions could be as much more than twice as high as this (or
producing more than 40 times as much NOx and PM as current engines) if the engines are miscalibrated,
incompletely/improperly rebuilt, and/or were originally manufactured before 1998.
255
2016 production is projected to be approximately 10,000 glider vehicles. Given the trend of ever-increasing
sales over the last several years, combined with the likelihood of some pre-buying occurring based on the
proposed restrictions for 2018, we believe that 2017 production could have been 15,000 or more without the
production limit for 2017.
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Benefits of Controlling Emissions from Glider Vehicles
Reducing the number of glider vehicles produced using older engines will yield substantial
improvements in public health. For example, using incidence-per-ton estimates, the number of PM2.5related premature mortalities caused by glider vehicles can be estimated from the lifetime reductions in
both NOX (which forms nitrate PM in secondary reactions) and directly emitted PM2.5. Using benefitper-ton values (described in Section IX.H of the FRM Preamble), the present value of total monetized
PM2.5-related benefits associated with these lifetime emission reductions can also be calculated. These
health-related benefits are presented in the table below. Cases of premature mortality avoided are
presented as a range based on results derived from two studies (the American Cancer Society cohort
study - Krewski et al., 2009, and the Harvard Six-cities study - Lepeule et al., 2012). Monetized
benefits are presented as net present values in 2013$, assuming a 30-year vehicle lifetime and a 3% and
7% discount rate. Both premature mortalities and benefits are shown for model year 2017 glider
vehicles based on the increase in lifetime emissions over a fully compliant model year 2017 vehicle.
Note, as discussed below, there would be additional benefits that have not been quantified.
Table A-4: Lifetime NOx and PM Emissions Increases (tons)
For Model Year 2017 Glider Vehicles and Associated Benefits
Increased Lifetime NOx Emissions per 1,000 Glider Vehicles
Increased Lifetime PM2.5 Emissions per 1,000 Glider Vehicles
Premature Mortalities per 1,000 Glider Vehicles
Monetized PM2.5-related Benefits Associated with Reducing Glider Production
by 1,000 Vehicles

41,500 Tons
680 Tons
70-160 Persons
$0.3-1.1 Billion

As noted above, the restriction on 2017 production that is being adopted is projected to prevent the use
of high polluting pre 2002-engines in 5,000 to 10,000 glider vehicles, and would prevent the emission of
207,500-415,000 tons of NOx and 3,400-6,800 tons of PM over the lifetime of those vehicles and
engines. This is estimated to prevent 350 to 1,600 premature mortalities (and achieve $1.5 to 11.0
billion in monetized PM2.5-related benefits).
Several commenters argued that EPA is precluded from adopting any controls on installation of high
polluting engines in glider vehicles until MY 2021. This could mean the production of 30,000 to 40,000
additional glider vehicles using the older high polluting engines. Using the same assumptions as above,
these three additional model years of production are estimated to result in an additional 2,100 to 6,400
premature mortalities, incremental to the premature mortalities.
As described above, this sensitivity analysis uses estimates of the benefits from reducing the incidence
of PM2.5-related health impacts. These estimates, which are expressed per ton of PM2.5-related
emissions eliminated by adopting glider vehicle controls, represent the total monetized value of
quantified human health benefits (including reduction in both premature mortality and premature
morbidity) from reducing each ton of directly emitted PM2.5, or its precursors (e.g., NOX ), from on-road
mobile sources. Ideally, the human health benefits would be estimated based on changes in ambient
PM2.5 as determined by full-scale air quality modeling. However, the length of time needed to prepare
the necessary emissions inventories, in addition to the processing time associated with the modeling
itself, has precluded us from performing air quality modeling for this analysis.
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The benefit per-ton technique has been used in previous analyses, including EPA’s 2017-2025 LightDuty Vehicle Greenhouse Gas Rule,256 the Reciprocating Internal Combustion Engine rules,257,258 and
the Residential Wood Heaters NSPS.259 The table below shows the quantified PM2.5-related benefits
captured in the per-ton estimates, as well as unquantified PM2.5 effects the per-ton estimates are unable
to capture.
Table A-5: Human Health and Welfare Effects of PM2.5
POLLUTANT
PM2.5

QUANTIFIED AND MONETIZED
IN PRIMARY ESTIMATES
Adult premature mortality
Acute bronchitis
Hospital admissions: respiratory and
cardiovascular
Emergency room visits for asthma
Nonfatal heart attacks (myocardial
infarction)
Lower and upper respiratory illness
Minor restricted-activity days
Work loss days
Asthma exacerbations (asthmatic
population)
Infant mortality

UNQUANTIFIED EFFECTS
CHANGES IN:
Cancer, mutagenicity, and
genotoxicity effects
Chronic and subchronic bronchitis
cases
Strokes and cerebrovascular disease
Low birth weight
Pulmonary function
Chronic respiratory diseases other
than chronic bronchitis
Non-asthma respiratory emergency
room visits
Visibility
Household soiling

This sensitivity analysis uses per ton benefits estimates taken from the "Technical Support Document
Estimating the Benefit per Ton of Reducing PM2.5 Precursors from 17 Sectors,” U.S. Environmental
Protection Agency, Office of Air and Radiation, Office of Air Quality Planning and Standards, Research
Triangle.260 The procedure for calculating benefit per ton coefficients follows three steps, shown
graphically in Figure A-4 below:

256

U.S. Environmental Protection Agency (U.S. EPA). (2012). Regulatory Impact Analysis: Final Rulemaking for
2017-2025 Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate Average Fuel Economy
Standards, Assessment and Standards Division, Office of Transportation and Air Quality, EPA-420-R-12-016,
August 2012. Available on the Internet at: http://www.epa.gov/otaq/climate/documents/420r12016.pdf.
257
U.S. Environmental Protection Agency (U.S. EPA). (2013). Regulatory Impact Analysis for the
Reconsideration of the Existing Stationary Compression Ignition (CI) Engines NESHAP, Office of Air Quality
Planning and Standards, Research Triangle Park, NC. January. EPA-452/R-13-001. Available at
http://www.epa.gov/ttnecas1/regdata/RIAs/RICE_NESHAPreconsideration_Compression_Ignition_Engines_RIA
_final2013_EPA.pdf.
258
U.S. Environmental Protection Agency (U.S. EPA). (2013). Regulatory Impact Analysis for Reconsideration of
Existing Stationary Spark Ignition (SI) RICE NESHAP, Office of Air Quality Planning and Standards, Research
Triangle Park, NC. January. EPA-452/R-13-002. Available at
http://www.epa.gov/ttnecas1/regdata/RIAs/NESHAP_RICE_Spark_Ignition_RIA_finalreconsideration2013_EPA.
pdf.
259
U.S. Environmental Protection Agency (U.S. EPA). (2015). Regulatory Impact Analysis for Residential Wood
Heaters NSPS Revision. Office of Air Quality Planning and Standards, Research Triangle Park, NC. February.
EPA-452/R-15-001. Available at http://www2.epa.gov/sites/production/files/2015-02/documents/20150204residential-wood-heaters-ria.pdf.
260
https://www.epa.gov/sites/production/files/2014-10/documents/sourceapportionmentbpttsd.pdf.
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1. Use source apportionment photochemical modeling to predict ambient concentrations of
primary PM2.5, nitrate and sulfate attributable to each of 17 emission sectors across the
Continental U.S., including on-road mobile sources. The on-road mobile source sector
contribution to PM2.5 concentrations was estimated using the peer-reviewed model CAMx
version 5.30, which includes numerous science modules that simulate the emission, production,
decay, deposition and transport of organic and inorganic gas-phase and particle-phase pollutants
in the atmosphere (Baker and Scheff, 2007; ENVIRON, 2010; Nobel et al., 2001; Russell,
2008).261,262 ,263 ,264 Particulate matter source apportionment technology (PSAT) implemented in
CAMx estimated the contribution from on-road mobile sources to primarily emitted PM2.5 and
to secondarily formed PM2.5 (e.g., nitrate) using reactive tracers to capture nonlinear formation
and removal processes (Baker and Foley, 2011; ENVIRON, 2010; Wagstrom et al.,
2008).265,266,267 Mobile source contributions were estimated in CAMx for domains covering the
eastern and western United States with 12 km square sized grid cells. The emissions data used
in the air quality modeling were based on EPA’s 2005 v4 platform.268
2. For each sector, estimate the health impacts, and the economic value of these impacts,
associated with the attributable ambient concentrations of primary PM2.5, sulfate and nitrate
PM2.5 using the environmental Benefits Mapping and Analysis Program (BenMAP
v4.0.66).269,270 BenMAP is a peer-reviewed Geographic Information System (GIS)-based tool
that takes air quality input data (i.e., the CAMx data described in step 1), overlays that with
population to estimate exposure, and uses that information to estimate changes in health effects
using “health impact functions” derived from the published epidemiology literature.
3. For each sector, divide the PM2.5-related health impacts attributable to each type of PM2.5, and
the monetary value of these impacts, by the level of associated precursor emissions. That is,
primary PM2.5 benefits are divided by direct PM2.5 emissions, and nitrate benefits are divided by
NOX emissions.

261

Baker K, Scheff P. Photochemical model performance for PM2.5 sulfate, nitrate, ammonium, and precursor
species SO2, HNO3, and NH3 at background monitor locations in the central and eastern United States. Atmos
Environ 2007;41:6185–95. http://dx.doi.org/10.1016/j.atmosenv.2007.04.006.
262
ENVIRON. User's guide comprehensive air quality model with extensions version 5.30. www.camx.com. 2010.
263
Nobel CE, McDonald-Buller EC, Kimura Y, Allen DT. Accounting for spatial variation of ozone productivity
in NOx emission trading. Environ Sci Technol 2001;35:4397–407.
264
Russell AG. EPA supersites program-related emissions-based particulate matter modeling: initial applications
and advances. J Air Waste Manage Assoc 2008;58:289–302. http://dx.doi.org/10.3155/1047-3289.58.2.289.
265
Baker KR, Foley KM. A nonlinear regression model estimating single source concentrations of primary and
secondarily formed PM2.5. Atmos Environ 2011;45:3758–67. http://dx.doi.org/10.1016/j.atmosenv.2011.03.074.
266
ENVIRON. User's guide comprehensive air quality model with extensions version 5.30. www.camx.com. 2010.
267
Wagstrom KM, Pandis SN, Yarwood G, Wilson GM, Morris RE. Development and application of a
computationally efficient particulate matter apportionment algorithm in a three-dimensional chemical transport
model. Atmos Environ 2008;42:5650–9. http://dx.doi.org/10.1016/j.atmosenv.2008.03.012.
268
United States Environmental Protection Agency (US EPA). 2005 National Emissions Inventory Data &
Documentation. Available at: http://www.epa.gov/ttnchie1/net/2005inventory.html2011.
269
https://www.epa.gov/benmap.
270
In this stage we estimate the PM2.5-related impacts associated with changes in directly emitted PM2.5 and nitrate
separately, so that we may ultimately calculate the benefit per ton reduced of the corresponding PM 2.5 precursor, or
directly emitted PM2.5, in step 3. When estimating these impacts we apply effect coefficients that relate changes in
total PM2.5 mass to the risk of adverse health outcomes; we do not apply effect coefficients that are differentiated
by PM2.5 specie.
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Figure A-4: Conceptual Diagram Of The Analytical Process For Calculating Impact And Benefit
Per Ton Estimates.
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The process described above yields per-ton estimates that relate emission changes to health impacts and
monetized benefits. We recommend readers refer to pp. 142-144 of Fann et al. (2012)271 for a detailed
description of the benefit-per-ton methodology.
In this sensitivity analysis, using benefit-per-ton values, EPA only estimates the economic value of the
human health benefits associated with the resulting reductions in PM2.5 exposure. For example, we do
not estimate the change in health risk associated with reductions in diesel PM based on current
limitations in methods and available data. Thus, the per-ton estimates do not reflect cancers attributable
to exposure to diesel PM exhaust, a likely human carcinogen. See Preamble Section VIII.A.6.
However, we capture other benefits related to reductions in diesel PM (chiefly, benefits related to
cardiovascular health endpoints) to the extent that diesel PM is included in measured PM2.5.
Furthermore, due to analytical limitations with the benefit per ton method, this analysis does not
estimate reductions in premature mortality and other benefits resulting from reductions in population
exposure to other criteria pollutants such as ozone. The air quality modeling that underlies the PMrelated benefit per ton values also produced estimates of ozone levels attributable to each sector.
However, the complex non-linear chemistry governing ozone formation prevented EPA from
developing a complementary array of ozone benefit per ton values. This limitation notwithstanding, we
anticipate that the ozone-related benefits associated with reducing emissions of NOx and VOC emitted
by glider vehicles using high polluting engines are substantial. Refer to RIA Appendix 8.A for the
ozone benefits results from the supplemental CY benefits analysis. Finally, the benefits per-ton method
does not monetize all of the potential health and welfare effects associated with reduced concentrations
of PM2.5.

271

Fann, N., Baker, K.R., and Fulcher, C.M. (2012). Characterizing the PM2.5-related health benefits of emission
reductions for 17 industrial, area and mobile emission sectors across the U.S., Environment International, 49,
241-151, Published online September 28, 2012.
http://www.sciencedirect.com/science/article/pii/S0160412012001985.
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XX.
EPA Documents Relating to Current Regulation of Gliders
3. Excerpts from U.S. EPA & NHTSA, Greenhouse Gas Emissions and Fuel
Efficiency Standards for Medium- and Heavy-Duty Engines and Vehicles - Phase
2, Regulatory Impact Analysis (Aug. 2016)
Segments of the Regulatory Impact Analysis document for the Heavy-Duty Phase
2 rulemaking relevant to this litigation, as listed below, are included in this
appendix.
Section of HDP2 Regulatory Impact
Analysis
5.5 Non-Greenhouse Gas Emission Impacts
6.1 Health and Environmental Effects of
Non-GHG Pollutants
6.2 Impacts of the Rules on Concentrations of
Non-GHG Pollutants
Ch. 12: Final Regulatory Flexibility Analysis,
Sections 12.1-12.7
12.7 Regulatory Flexibilities – 12.7.3 Glider
Vehicle Manufacturer Flexibilities
12.8.4 Glider Vehicle Manufacturer
Economic Effects
12.9 Summary of Economic Effects

A614

5-42 – 5-54
6-1 – 6-33

Starts at
Appendix
page number
616
629

6-33 – 6-44

661

12-1 – 12-5

682

12-8 – 12-10

687

12-17 – 12-18

690

12-19
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Greenhouse Gas Emissions and Fuel
Efficiency Standards for Medium- and
Heavy-Duty Engines and Vehicles Phase 2
Regulatory Impact Analysis

Ofﬁce of Transportation and Air Quality
U.S. Environmental Protection Agency
And
National Highway Trafﬁc Safety Administration
U.S. Department of Transportation

EPA-420-R-16-900
August 2016
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7DEOH&RPELQHG/LIHWLPH*+*5HGXFWLRQVDQG)XHO6DYLQJVRI3KDVHDQG3KDVH3URJUDPXVLQJ
$QDO\VLV0HWKRG%D
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1RWH
D
)RUDQH[SODQDWLRQRIDQDO\WLFDO0HWKRGV$DQG%SOHDVHVHH6HFWLRQ,'IRUDQH[SODQDWLRQRIWKHIODWEDVHOLQH
DDQGG\QDPLFEDVHOLQHESOHDVHVHH6HFWLRQ;$





1RQ*UHHQKRXVH*DV(PLVVLRQ,PSDFWV

7KHPHGLXPDQGKHDY\GXW\YHKLFOHVWDQGDUGVZLOOLQIOXHQFHWKHHPLVVLRQVRIFULWHULDDLU
SROOXWDQWVDQGVHYHUDODLUWR[LFV6LPLODUWR&KDSWHUWKHIROORZLQJVXEVHFWLRQVVXPPDUL]H
WZRVOLJKWO\GLIIHUHQWDQDO\VHVRIWKHDQQXDOQRQ*+*HPLVVLRQVUHGXFWLRQVH[SHFWHGIURPWKH
VWDQGDUGV&KDSWHUVKRZVWKHLPSDFWVRIWKHILQDOUXOHVRQQRQ*+*HPLVVLRQVXVLQJWKH
DQDO\WLFDO0HWKRG$UHODWLYHWRWZRGLIIHUHQWUHIHUHQFHFDVHV±IODWDQGG\QDPLF&KDSWHU
VKRZVWKHLPSDFWVRIWKHVWDQGDUGVUHODWLYHWRWKHIODWUHIHUHQFHFDVHRQO\XVLQJWKH029(6
PRGHOIRUDOOKHDY\GXW\YHKLFOHFDWHJRULHV

 ,PSDFWVRIWKH)LQDO5XOHVXVLQJ$QDO\VLV0HWKRG$
 &DOHQGDU<HDU$QDO\VLV


'RZQVWUHDP,PSDFWV
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7DEOH$QQXDO'RZQVWUHDP,PSDFWVRI+HDY\'XW\1RQ*+*(PLVVLRQVLQ&DOHQGDU<HDUV
DQG±)LQDO3URJUDPYV$OWEXVLQJ$QDO\VLV0HWKRG$D
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)RUDQH[SODQDWLRQRIDQDO\WLFDO0HWKRGV$DQG%SOHDVHVHH3UHDPEOH6HFWLRQ,'IRUDQH[SODQDWLRQRIWKHIODW
EDVHOLQHDDQGG\QDPLFEDVHOLQHESOHDVHVHH3UHDPEOH6HFWLRQ;$

7DEOH$QQXDO'RZQVWUHDP,PSDFWVRI+HDY\'XW\1RQ*+*(PLVVLRQVLQ&DOHQGDU<HDUV
DQG±)LQDO3URJUDPYV$OWDXVLQJ$QDO\VLV0HWKRG$D
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8SVWUHDP,PSDFWV

7DEOH$QQXDO8SVWUHDP,PSDFWVRI+HDY\'XW\1RQ*+*(PLVVLRQVLQ&DOHQGDU<HDUVDQG
±)LQDO3URJUDPYV$OWEXVLQJ$QDO\VLV0HWKRG$D
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EDVHOLQHDDQGG\QDPLFEDVHOLQHESOHDVHVHH3UHDPEOH6HFWLRQ;$


7DEOH$QQXDO8SVWUHDP,PSDFWVRI+HDY\'XW\1RQ*+*(PLVVLRQVLQ&DOHQGDU<HDUVDQG
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7RWDO,PSDFWV

7DEOH$QQXDO7RWDO,PSDFWV 8SVWUHDPDQG'RZQVWUHDP RI+HDY\'XW\1RQ*+*(PLVVLRQVLQ
&DOHQGDU<HDUVDQG±)LQDO3URJUDPYV$OWEXVLQJ$QDO\VLV0HWKRG$D
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EDVHOLQHDDQGG\QDPLFEDVHOLQHESOHDVHVHH3UHDPEOH6HFWLRQ;$

7DEOH$QQXDO7RWDO,PSDFWV 8SVWUHDPDQG'RZQVWUHDP RI+HDY\'XW\1RQ*+*(PLVVLRQVLQ
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32//87$17
%XWDGLHQH
$FHWDOGHK\GH
$FUROHLQ
%HQ]HQH
&2
)RUPDOGHK\GH
12 ; 
30  
62 ; 
92&

&<
866KRUW
&KDQJH
7RQV





















&<
866KRUW
&KDQJH
7RQV





















&<
866KRUW
&KDQJH
7RQV





















1RWH
D
)RUDQH[SODQDWLRQRIDQDO\WLFDO0HWKRGV$DQG%SOHDVHVHH3UHDPEOH6HFWLRQ,'IRUDQH[SODQDWLRQRIWKHIODW
EDVHOLQHDDQGG\QDPLFEDVHOLQHESOHDVHVHH3UHDPEOH6HFWLRQ;$











A619

USCA Case #18-1190

Document #1740848

Filed: 07/17/2018

Page 309 of 382

 0RGHO<HDU/LIHWLPH$QDO\VLV
7DEOH/LIHWLPH1RQ*+*5HGXFWLRQVE\+HDY\'XW\9HKLFOH&DWHJRU\±6XPPDU\IRU0RGHO<HDUV
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)RUDQH[SODQDWLRQRIDQDO\WLFDO0HWKRGV$DQG%SOHDVHVHH6HFWLRQ,'IRUDQH[SODQDWLRQRIWKHIODWEDVHOLQH
DDQGG\QDPLFEDVHOLQHESOHDVHVHH6HFWLRQ;$



 ,PSDFWVRIWKH)LQDO5XOHVXVLQJ$QDO\VLV0HWKRG%
 &DOHQGDU<HDU$QDO\VLV


'RZQVWUHDP,PSDFWV

$IWHUDOOWKH029(6UXQV 5DQGSRVWSURFHVVLQJZHUHFRPSOHWHGWKHIODWUHIHUHQFH
$OWHUQDWLYHD DQGFRQWUROFDVH $OWHUQDWLYH LQYHQWRULHVZHUHDJJUHJDWHGIRUDOOYHKLFOHW\SHV
DQGHPLVVLRQSURFHVVHVWRHVWLPDWHWKHWRWDOGRZQVWUHDPQRQ*+*LPSDFWVRIWKHSURJUDP
7DEOHVXPPDUL]HVWKHVHGRZQVWUHDPQRQ*+*LPSDFWVRIILQDOSURJUDPIRUFDOHQGDU\HDUV
DQGUHODWLYHWR$OWHUQDWLYHD7KHUHVXOWVDUHVKRZQERWKLQFKDQJHVLQ
DEVROXWHWRQVDQGLQSHUFHQWUHGXFWLRQVIURPWKHIODWUHIHUHQFHWRDOWHUQDWLYHVIRUWKHKHDY\GXW\
VHFWRU
7KHDJHQFLHVH[SHFWWKH3KDVHSURJUDPWRLPSDFWWKHGRZQVWUHDPHPLVVLRQVRIQRQ
*+*SROOXWDQWV7KHVHSROOXWDQWVLQFOXGHR[LGHVRIQLWURJHQ 12 ; R[LGHVRIVXOIXU 62 ;  
YRODWLOHRUJDQLFFRPSRXQGV 92& FDUERQPRQR[LGH &2 ILQHSDUWLFXODWHPDWWHU 30  DQG

5

)RUQRQ*+*V029(6ZDVUXQRQO\IRU-DQXDU\DQG-XO\DQGWKHDQQXDOHPLVVLRQVZHUHH[WUDSRODWHGE\VFDOLQJ
XSHDFKPRQWKE\DIDFWRURIIRUDOOSROOXWDQWVH[FHSWSDUWLFXODWHPDWWHU 30 )RU30WRRIIVHWWKH
GLVSURSRUWLRQDWHHIIHFWRIWKHFROGWHPSHUDWXUHRQ-DQXDU\UHVXOWVDVFDOLQJIDFWRURIZDVDSSOLHGWR-DQXDU\DQG
WR-XO\WKHVHIDFWRUVZHUHGHWHUPLQHGEDVHGRQDQDO\VLVRIDQQXDO30HPLVVLRQVGXULQJPRGHOLQJIRUWKH5)6
UXOH1RWHWKDWIRU*+*V029(6ZDVUXQIRUDOOPRQWKV
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DLUWR[LFV7KHDJHQFLHVH[SHFWUHGXFWLRQVLQGRZQVWUHDPHPLVVLRQVRI12 ; 30  92&62 ; 
&2DQGDLUWR[LFV0XFKRIWKHVHHVWLPDWHGQHWUHGXFWLRQVDUHDUHVXOWRIWKHDJHQFLHV¶
DQWLFLSDWLRQRILQFUHDVHGXVHRIDX[LOLDU\SRZHUXQLWV $38V LQFRPELQDWLRQWUDFWRUVGXULQJ
H[WHQGHGLGOLQJ$38VHPLWWKHVHSROOXWDQWVDWDORZHUUDWHWKDQRQURDGHQJLQHVGXULQJH[WHQGHG
LGOHRSHUDWLRQZLWKWKHH[FHSWLRQRI30  $VGLVFXVVHGLQ6HFWLRQ,,,&(3$LVDGRSWLQJ
3KDVHDQG3KDVHUHTXLUHPHQWVWRFRQWURO30  HPLVVLRQVIURP$38VLQVWDOOHGLQQHZ
WUDFWRUVDQGWKHUHIRUHHOLPLQDWHWKHXQLQWHQGHGFRQVHTXHQFHRILQFUHDVHVLQ30  HPLVVLRQV
IURPLQFUHDVHG$38XVH
7KHGRZQVWUHDPHPLVVLRQUHGXFWLRQVRIQRQ*+*SROOXWDQWVHVWLPDWHGLQWKHILQDO
UXOHPDNLQJDUHVLJQLILFDQWO\OHVVWKDQZKDWZDVHVWLPDWHGIRUWKHSURSRVDOPDLQO\EHFDXVHRIWKH
FKDQJHVLQSURMHFWHGXVHRIDX[LOLDU\SRZHUXQLWV $38V GXULQJH[WHQGHGLGOLQJ7KHLGOH
UHGXFWLRQDGRSWLRQUDWHVZHUHUHDVVHVVHGDQGSURMHFWHGWREHORZHU 7DEOH WKDQZKDWZDV
DVVXPHGLQWKHSURSRVDODVGHVFULEHGLQ6HFWLRQ,,,'DRIWKH3UHDPEOH/RZHUSHQHWUDWLRQRI
$38VDVVXPHGLQWKHILQDOSURJUDPUHVXOWVLQORZHUGRZQVWUHDPUHGXFWLRQVRIFULWHULDSROOXWDQWV
DQGDLUWR[LFVFRPSDUHGWRWKHSURSRVDO
)XUWKHUPRUHLQUHVSRQVHWRWKHSXEOLFFRPPHQWVUHFHLYHGRQWKHSURSRVDOWKH029(6
HPLVVLRQUDWHVIRUH[WHQGHGLGOHZHUHORZHUHGVLJQLILFDQWO\IRUFULWHULDSROOXWDQWVEDVHGRQWKH
DQDO\VHVRIWKHODWHVWWHVWSURJUDPVWKDWUHIOHFWWKHFXUUHQWSUHYDOHQFHRIFOHDQLGOHFHUWLILHG
HQJLQHV )RUH[DPSOHWKHH[WHQGHGLGOHUDWHIRU12 ; ZDVFKDQJHGIURPJKUWRJKU
IRUPRGHO\HDUDQGODWHU7KLVFKDQJHUHVXOWHGLQVPDOOHUGLIIHUHQFHVEHWZHHQHPLVVLRQ
UDWHVIRUH[WHQGHGLGOHDQG$38VIRUDOOFULWHULDSROOXWDQWV7KHUHIRUHWKHHPLVVLRQVEHQHILWVRI
XVLQJ$38VGXULQJH[WHQGHGLGOHLQVWHDGRIWKHPDLQHQJLQHDUHORZHUIRUQRQ*+*VLQWKH
ILQDOUXOHPDNLQJWKDQWKHSURSRVDO
$GGLWLRQDOUHGXFWLRQVLQWDLOSLSHHPLVVLRQVRI12 ; DQG&2DQGUHIXHOLQJHPLVVLRQVRI
92&ZLOOEHDFKLHYHGWKURXJKLPSURYHPHQWVLQHQJLQHHIILFLHQF\DQGUHGXFHGURDGORDG
LPSURYHGDHURG\QDPLFVDQGWLUHUROOLQJUHVLVWDQFH ZKLFKUHGXFHVWKHDPRXQWRIZRUNUHTXLUHG
WRWUDYHODJLYHQGLVWDQFHDQGLQFUHDVHVIXHOHFRQRP\
)RUYHKLFOHW\SHVQRWDIIHFWHGE\URDGORDGLPSURYHPHQWVVXFKDV+'SLFNXSVDQG
YDQV QRQ*+*HPLVVLRQVZLOOLQFUHDVHYHU\VOLJKWO\GXHWR907UHERXQG,QDGGLWLRQEUDNH
ZHDUDQGWLUHZHDUHPLVVLRQVRI30  ZLOODOVRLQFUHDVHYHU\VOLJKWO\GXHWR907UHERXQG7KH
DJHQFLHVHVWLPDWHWKDWGRZQVWUHDPHPLVVLRQVRI62 ; ZLOOEHUHGXFHGEHFDXVHWKH\DUHURXJKO\
SURSRUWLRQDOWRIXHOFRQVXPSWLRQ
6


6

+'SLFNXSVDQGYDQVDUHVXEMHFWWRJUDPSHUPLOH GLVWDQFH HPLVVLRQVVWDQGDUGVDVRSSRVHGWRODUJHUKHDY\GXW\
YHKLFOHVZKLFKDUHFHUWLILHGWRDJUDPSHUEUDNHKRUVHSRZHU ZRUN VWDQGDUG
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7DEOH$QQXDO'RZQVWUHDP,PSDFWVRI+HDY\'XW\1RQ*+*(PLVVLRQVLQ&DOHQGDU<HDUV
DQG±)LQDO3URJUDPYV$OWDXVLQJ$QDO\VLV0HWKRG%D
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$VQRWHGDERYH(3$LVDGRSWLQJ3KDVHDQG3KDVHUHTXLUHPHQWVWRFRQWURO30 
HPLVVLRQVIURP$38VLQVWDOOHGLQQHZWUDFWRUV,QWKH1350DQXQLQWHQGHGLQFUHDVHLQ
GRZQVWUHDP30  HPLVVLRQVZDVSURMHFWHGEHFDXVHHQJLQHVSRZHULQJ$38VDUHFXUUHQWO\
UHTXLUHGWRPHHWOHVVVWULQJHQW30VWDQGDUGV &)5 WKDQRQURDGHQJLQHV &)5
 DQGEHFDXVHWKHLQFUHDVHLQHPLVVLRQVIURP$38VPRUHWKDQRIIVHWWKHUHGXFHG
WDLOSLSHHPLVVLRQVIURPLPSURYHGHQJLQHHIILFLHQF\DQGURDGORDG+RZHYHUZLWKWKHQHZ
UHTXLUHPHQWVIRU$38VWKHILQDOSURJUDPLVSURMHFWHGWROHDGWRUHGXFHGGRZQVWUHDP30  
HPLVVLRQVRIWRQVLQDQGWRQVLQ 7DEOH $VVKRZQLQ7DEOHWKH
QHWUHGXFWLRQVLQQDWLRQDO30  HPLVVLRQVZLWKIXUWKHU30FRQWURORQ$38VDUHWRQVDQG
WRQVLQDQGUHVSHFWLYHO\)RUDGGLWLRQDOGHWDLOVRQ(3$¶V30HPLVVLRQ
VWDQGDUGVIRU$38VVHH6HFWLRQ,,,&RIWKH3UHDPEOH7KHGHYHORSPHQWRI$38HPLVVLRQ
UDWHVZLWK30FRQWUROLVGRFXPHQWHGLQWKHPHPRUDQGXPWRWKHGRFNHW 
7DEOH3URMHFWHG,PSDFWRQ30  (PLVVLRQVRI)XUWKHU30  &RQWURORQ$38VXVLQJ$QDO\VLV0HWKRG
%D

&<




%$6(/,1(
1$7,21$/
+($9<'87<
9(+,&/(30  
(0,66,216
7216 



),1$/+'3+$6(
352*5$0
1$7,21$/30  
(0,66,216
:,7+287
)857+(530
&21752/ 7216 



),1$/+'3+$6(
352*5$0
1$7,21$/30 
(0,66,216:,7+
)857+(530
&21752/ 7216 



1(7,03$&721
1$7,21$/30 
(0,66,21:,7+
)857+(530
&21752/21
$386 7216 



1RWH
D
)RUDQH[SODQDWLRQRIDQDO\WLFDO0HWKRGV$DQG%SOHDVHVHH3UHDPEOH6HFWLRQ,'IRUDQ
H[SODQDWLRQRIWKHIODWEDVHOLQHDDQGG\QDPLFEDVHOLQHESOHDVHVHH3UHDPEOH6HFWLRQ;$
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,WLVZRUWKQRWLQJWKDWWKHHPLVVLRQUHGXFWLRQVVKRZQLQ7DEOHDUHQRWLQFUHPHQWDOWR
WKHHPLVVLRQVUHGXFWLRQVSURMHFWHGLQWKH3KDVHUXOHPDNLQJ7KLVLVEHFDXVHWKHDJHQFLHVKDYH
UHYLVHGWKHLUDVVXPSWLRQVDERXWWKHDGRSWLRQUDWHRI$38V7KLVILQDOUXOHDVVXPHVWKDWZLWKRXW
WKH3KDVHSURJUDP LHLQWKH3KDVHEDVHOLQHV WKH$38DGRSWLRQUDWHZLOOEHSHUFHQWIRU
PRGHO\HDUVDQGODWHUZKLFKLVORZHUWKDQWKHYDOXHXVHGLQERWKWKH3KDVHFRQWUROFDVH
DQG3KDVHSURSRVDO7KLVGHFLVLRQZDVEDVHGRQWKHDJHQFLHV¶DVVHVVPHQWRIKRZWKHFXUUHQW
OHYHORIDXWRPDWLFHQJLQHVKXWGRZQDQGLGOHUHGXFWLRQWHFKQRORJLHVDUHXVHGE\WKHWUDFWRU
PDQXIDFWXUHUVWRFRPSO\ZLWKWKHPRGHO\HDU&2  DQGIXHOFRQVXPSWLRQVWDQGDUGV7R
GDWHWKHPDQXIDFWXUHUVDUHPHHWLQJWKHPRGHO\HDUVWDQGDUGVZLWKRXWWKHXVHRIWKLV
WHFKQRORJ\&RPSDUHGWR3KDVHWKHILQDOSURJUDP SURMHFWVORZHUDQGPXFKGHOD\HG
SHQHWUDWLRQRI$38V LQFOXGLQJERWKGLHVHODQGEDWWHU\SRZHUHG DQGRWKHULGOHUHGXFWLRQ
WHFKQRORJLHVVWDUWLQJLQPRGHO\HDU )LJXUH 
-Phase 1 Control •······ Phase 2 NPRM - Reference ....... Phase 2 NPRM -Control -

Phase 2 FRM - Reference -Phase 2 FRM - Control
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)LJXUH&RPSDULVRQRI$VVXPHG'LHVHODQG%DWWHU\3RZHUHG$388VHGXULQJ([WHQGHG,GOHLQ3KDVH
DQG3KDVH

&RQVLGHULQJWKHFKDQJHLQDVVXPSWLRQVDERXW$38XVHDQGWKHPDJQLWXGHRILPSDFWRI
$38VRQFULWHULDHPLVVLRQVDQGWKHUHYLVHGH[WHQGHGLGOHUDWHV(3$FRQGXFWHGDQDQDO\VLV
HVWLPDWLQJWKHFRPELQHGLPSDFWVRIWKH3KDVHDQG3KDVHSURJUDPVRQGRZQVWUHDPHPLVVLRQV
IRU12 ; 92&62 ; DQG30  LQFDOHQGDU\HDU7KHDQDO\VLVHVWLPDWHGWKHFRPELQHG
3KDVHDQG3KDVHHPLVVLRQVLPSDFWVE\FRPSDULQJWKH3KDVHFRQWUROFDVHLQYHQWRULHVWRWKH
3KDVHUHIHUHQFHFDVHLQYHQWRULHV7REHFRQVLVWHQWZLWKWKHHPLVVLRQVPRGHOLQJGRQHIRUWKLV
SURJUDPWKHHPLVVLRQVLQYHQWRULHVIRU3KDVHUHIHUHQFHFDVHZHUHHVWLPDWHGXVLQJWKHVDPH
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YHUVLRQRI029(6XVHGIRUWKH3KDVHILQDOUXOHPDNLQJ 77KHUHVXOWVDUHVKRZQLQ7DEOH
7KHGLIIHUHQFHVLQGRZQVWUHDPUHGXFWLRQHVWLPDWHVEHWZHHQ3KDVHDORQH 7DEOH DQG
FRPELQHG3KDVHDQG3KDVH 7DEOH UHIOHFWWKHLPSURYHPHQWVLQURDGORDGVIURP3KDVH
)RU12 ; DQG30  RQO\ZHDOVRHVWLPDWHGWKHFRPELQHG3KDVHDQG3KDVHGRZQVWUHDP
DQGXSVWUHDPHPLVVLRQVLPSDFWVIRUFDOHQGDU\HDUDQGSURMHFWWKDWWKHWZRUXOHVFRPELQHG
ZLOOUHGXFH12 ; E\XSWRWRQVDQG30  E\XSWRWRQVLQWKDW\HDU
7DEOH&RPELQHG3KDVHDQG3KDVH$QQXDO'RZQVWUHDP(PLVVLRQV,PSDFWVLQ&DOHQGDU<HDU
XVLQJ$QDO\VLV0HWKRG%D

&<


12 ;


92&


62 ;


30  E


1RWHV
D
)RUDQH[SODQDWLRQRIDQDO\WLFDO0HWKRGV$DQG%SOHDVHVHH3UHDPEOH6HFWLRQ,'IRU
DQH[SODQDWLRQRIWKHIODWEDVHOLQHDDQGG\QDPLFEDVHOLQHESOHDVHVHH3UHDPEOH
6HFWLRQ;$



8SVWUHDP,PSDFWV

7KHILQDOSURJUDPLVSURMHFWHGWRUHGXFHWKHXSVWUHDPHPLVVLRQVDVVRFLDWHGZLWKIXHO
SURGXFWLRQDQGGLVWULEXWLRQEHFDXVHWKHSURMHFWHGIXHOVDYLQJVRIWKHSURJUDPZLOOUHGXFHWKH
GHPDQGVIRUJDVROLQHDQGGLHVHO7DEOHVXPPDUL]HVWKHDQQXDOXSVWUHDPUHGXFWLRQVRIWKH
ILQDOSURJUDPIRUFULWHULDSROOXWDQWVDQGLQGLYLGXDODLUWR[LFSROOXWDQWVLQFDOHQGDU\HDUV
DQGUHODWLYHWR$OWHUQDWLYHD7KHUHVXOWVDUHVKRZQERWKLQFKDQJHVLQDEVROXWHWRQV
DQGLQSHUFHQWUHGXFWLRQVIURPWKHIODWEDVHOLQHIRUWKHKHDY\GXW\VHFWRU
7DEOH$QQXDO8SVWUHDP,PSDFWVRI+HDY\'XW\1RQ*+*(PLVVLRQVLQ&DOHQGDU<HDUVDQG
±)LQDO3URJUDPYV$OWDXVLQJ$QDO\VLV0HWKRG%D

32//87$17
%XWDGLHQH
$FHWDOGHK\GH
$FUROHLQ
%HQ]HQH
&2
)RUPDOGHK\GH
12 ; 
30  
62 ; 
92&

&<
866KRUW
&KDQJH
7RQV





















&<
866KRUW
&KDQJH
7RQV





















&<
866KRUW
&KDQJH
7RQV





















1RWH
D
)RUDQH[SODQDWLRQRIDQDO\WLFDO0HWKRGV$DQG%SOHDVHVHH3UHDPEOH6HFWLRQ,'IRUDQH[SODQDWLRQRIWKHIODW
EDVHOLQHDDQGG\QDPLFEDVHOLQHESOHDVHVHH3UHDPEOH6HFWLRQ;$



7

7KHHPLVVLRQVPRGHOLQJIRU3KDVHZDVSHUIRUPHGXVLQJ029(6D
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7RWDO,PSDFWV

$VVKRZQLQ7DEOHWKHDJHQFLHVHVWLPDWHWKDWWKLVSURJUDPZLOOUHVXOWLQRYHUDOOQHW
UHGXFWLRQVRI12 ; 92&62 ; &230  DQGDLUWR[LFVHPLVVLRQV7KHUHVXOWVDUHVKRZQERWK
LQFKDQJHVLQDEVROXWHWRQVDQGLQSHUFHQWUHGXFWLRQVIURPWKHIODWEDVHOLQHIRUWKHKHDY\GXW\
VHFWRU
7DEOH$QQXDO7RWDO,PSDFWV 8SVWUHDPDQG'RZQVWUHDP RI+HDY\'XW\1RQ*+*(PLVVLRQVLQ
&DOHQGDU<HDUVDQG±)LQDO3URJUDPYV$OWDXVLQJ$QDO\VLV0HWKRG%D

32//87$17
%XWDGLHQH
$FHWDOGHK\GH
$FUROHLQ
%HQ]HQH
&2
)RUPDOGHK\GH
12 ; 
30  
62 ; 
92&

&<
866KRUW
&KDQJH
7RQV





















&<
866KRUW
&KDQJH
7RQV





















&<
866KRUW
&KDQJH
7RQV





















1RWH
D
)RUDQH[SODQDWLRQRIDQDO\WLFDO0HWKRGV$DQG%SOHDVHVHH3UHDPEOH6HFWLRQ,'IRUDQH[SODQDWLRQRIWKHIODW
EDVHOLQHDDQGG\QDPLFEDVHOLQHESOHDVHVHH3UHDPEOH6HFWLRQ;$


 0RGHO<HDU/LIHWLPH$QDO\VLV
,QDGGLWLRQWRWKHDQQXDOQRQ*+*HPLVVLRQVUHGXFWLRQVH[SHFWHGIURPWKHILQDO
SURJUDPWKHFRPELQHG GRZQVWUHDPDQGXSVWUHDP QRQ*+*LPSDFWVIRUWKHOLIHWLPHRIWKH
LPSDFWHGYHKLFOHVZHUHHVWLPDWHGE\KHDY\GXW\YHKLFOHFDWHJRU\7DEOHVKRZVWKHIOHHW
ZLGHUHGXFWLRQVRI12 ; 30  DQG62 ; IURPWKHILQDOSURJUDPUHODWLYHWR$OWHUQDWLYHD
WKURXJKWKHOLIHWLPH 8RIKHDY\GXW\YHKLFOHV


8

$OLIHWLPHRI\HDUVLVDVVXPHGLQ029(6
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7DEOH/LIHWLPH1RQ*+*5HGXFWLRQVE\+HDY\'XW\9HKLFOH&DWHJRU\±6XPPDU\IRU0RGHO<HDUV
XVLQJ$QDO\VLV0HWKRG% 866KRUW7RQV D



),1$/352*5$0
$/7(51$7,9( 

12$&7,21$/7(51$7,9(
%$6(/,1( 
12 ;
+'3LFNXSVDQG9DQV
9RFDWLRQDO
7UDFWRU7UDLOHUV
30 
+'3LFNXSVDQG9DQV
9RFDWLRQDO
7UDFWRU7UDLOHUV
62 ;
+'3LFNXSVDQG9DQV
9RFDWLRQDO
7UDFWRU7UDLOHUV

D )ODW 













1RWH
D
)RUDQH[SODQDWLRQRIDQDO\WLFDO0HWKRGV$DQG%SOHDVHVHH6HFWLRQ,'IRUDQH[SODQDWLRQRIWKHIODWEDVHOLQH
DDQGG\QDPLFEDVHOLQHESOHDVHVHH6HFWLRQ;$



 &RPSDULVRQEHWZHHQ(PLVVLRQ,QYHQWRULHVIRU$LU4XDOLW\0RGHOLQJ
DQG)LQDO5XOH,QYHQWRULHV
(PLVVLRQVDQGDLUTXDOLW\PRGHOLQJGHFLVLRQVDUHPDGHHDUO\LQWKHDQDO\WLFDOSURFHVV
EHFDXVHRIWKHWLPHDQGUHVRXUFHVDVVRFLDWHGZLWKIXOOVFDOHSKRWRFKHPLFDODLUTXDOLW\PRGHOLQJ
$VDUHVXOWLWZDVQHFHVVDU\WRXVHHPLVVLRQVIURPWKHSURSRVHGSURJUDPWRFRQGXFWWKHDLU
TXDOLW\PRGHOLQJIRUWKLVDFWLRQ7KHDLUTXDOLW\LQYHQWRULHVDQGWKHILQDOLQYHQWRULHVDUH
FRQVLVWHQWLQPDQ\ZD\VEXWH[KLELWVHYHUDOLPSRUWDQWGLIIHUHQFHVDVLOOXVWUDWHGE\WKH
FRPSDULVRQSUHVHQWHGLQ7DEOH7KHILQDOSURJUDPHPLVVLRQUHGXFWLRQVVKRZQLQWKHWDEOH
UHIOHFWXSGDWHVWRXQGHUO\LQJDVVXPSWLRQVPRGHOLQJLQSXWVDQGSURJUDPVWDQGDUGVEXWWKH
ODUJHVWGLIIHUHQFHVEHWZHHQWKHVHLQYHQWRULHVDQGWKHDLUTXDOLW\PRGHOLQJLQYHQWRULHVFDQEH
VSHFLILFDOO\DWWULEXWHGWRFKDQJHVLQRXUDVVXPSWLRQVDERXW$38XVHDQGDGGLWLRQDOUHTXLUHPHQWV
WRFRQWURO30  HPLVVLRQVIURP$38V)RUH[DPSOHDVGHVFULEHGLQ3UHDPEOH6HFWLRQ,,,&
(3$LVDGRSWLQJ3KDVHDQG3KDVHUHTXLUHPHQWVWRFRQWURO30  HPLVVLRQVIURP$38V
LQVWDOOHGLQQHZWUDFWRUVVRZHGRQRWH[SHFWLQFUHDVHVLQGRZQVWUHDP30  HPLVVLRQVIURPWKH
3KDVHSURJUDPKRZHYHUWKHDLUTXDOLW\LQYHQWRULHVGRQRWUHIOHFWWKHVHUHTXLUHPHQWVIRU
$38VDQGWKHUHIRUHVKRZLQFUHDVHVLQGRZQVWUHDP30  HPLVVLRQV$VVXPSWLRQVDERXWWKH
SHQHWUDWLRQRI$38VDOVRGLIIHUEHWZHHQWKHDLUTXDOLW\LQYHQWRULHVDQGWKHILQDOUXOHLQYHQWRULHV
DVVKRZQLQ)LJXUHWKHDLUTXDOLW\ SURSRVDO LQYHQWRULHVDVVXPHGPRUHZLGHVSUHDG
SHQHWUDWLRQRI$38VWKDQZDVDVVXPHGIRUWKHILQDOSURJUDP VHH&KDSWHURIWKLV5,$
DQG3UHDPEOH6HFWLRQ,,,'DIRUPRUHGHWDLORQWKH$38DVVXPSWLRQV 
)XUWKHUPRUHEHFDXVHRIWKHGLIIHUHQFHVLQPHWKRGRORJ\EHWZHHQWKHQDWLRQDOLQYHQWRULHV
DQGDLUTXDOLW\LQYHQWRULHVSDUWLFXODUO\WKHWUHDWPHQWRIORFDOYDULDEOHVVXFKDVYHKLFOH
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SRSXODWLRQV907DJHGLVWULEXWLRQVYHKLFOHVSHHGGLVWULEXWLRQVDQGWKHKDQGOLQJRIWKH
WHPSHUDWXUHHIIHFWVLQ029(6WKHPRUHGHWDLOHGDSSURDFKXVHGIRUWKHDLUTXDOLW\LQYHQWRU\
SURGXFHGGLIIHUHQWHPLVVLRQHVWLPDWHVWKDQWKRVHGHVFULEHGLQWKHQDWLRQDOLQYHQWRU\VHFWLRQ
DERYH
7DEOH(PLVVLRQV5HGXFWLRQVIURPWKH$4,QYHQWRU\DQGWKH)LQDO3URJUDP,QYHQWRU\



12 ;

30 

92&


62 ;


'RZQVWUHDP
8SVWUHDP
7RWDO
'RZQVWUHDP
8SVWUHDP
7RWDO
'RZQVWUHDP
8SVWUHDP
7RWDO
'RZQVWUHDP
8SVWUHDP
7RWDO

$4,19(1725<
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5HIHUHQFHV




,QWHUJRYHUQPHQWDO3DQHORQ&OLPDWH&KDQJH:RUNLQJ*URXS,&OLPDWH&KDQJH±7KH3K\VLFDO
6FLHQFH%DVLV&RQWULEXWLRQRI:RUNLQJ*URXS,WRWKH)RXUWK$VVHVVPHQW5HSRUWRIWKH,QWHUJRYHUQPHQWDO3DQHORQ
&OLPDWH&KDQJH ,3&& 

86(3$,QYHQWRU\RI86*UHHQKRXVH*DV(PLVVLRQVDQG6LQNV(3$5
$YDLODEOHDW
KWWSZZZHSDJRYFOLPDWHFKDQJH'RZQORDGVJKJHPLVVLRQV86*+*,QYHQWRU\0DLQ7H[WSGI

86(3$7HFKQLFDO6XSSRUW'RFXPHQWIRU(QGDQJHUPHQWDQG&DXVHRU&RQWULEXWH
)LQGLQJVIRU*UHHQKRXVH*DVHVXQGHUVHFWLRQ D RIWKH&OHDQ$LU$FW:DVKLQJWRQ'&SS$YDLODEOH
DW
KWWSVZZZHSDJRYFOLPDWHFKDQJH'RZQORDGVHQGDQJHUPHQW(QGDQJHUPHQWB76'SGI

029(6KRPHSDJHKWWSVZZZHSDJRYRWDTPRGHOVPRYHVLQGH[KWP

$UJRQQH1DWLRQDO/DERUDWRU\7KH*UHHQKRXVH*DVHV5HJXODWHG(PLVVLRQVDQG(QHUJ\8VHLQ7UDQVSRUWDWLRQ
*5((7 0RGHOYHUVLRQVFKWWSJUHHWHVDQOJRYILOHVGYZ

,QWHUJRYHUQPHQWDO3DQHORQ&OLPDWH&KDQJH ,3&& )RXUWK$VVHVVPHQW5HSRUW $5 

$QQXDO(QHUJ\2XWORRNKWWSZZZHLDJRYIRUHFDVWVDUFKLYHDHR

86(3$8SGDWHVWR029(6IRU(PLVVLRQV$QDO\VLVRI*UHHQKRXVH*DV(PLVVLRQVDQG)XHO(IILFLHQF\
6WDQGDUGVIRU0HGLXPDQG+HDY\'XW\(QJLQHVDQG9HKLFOHV±3KDVH)50'RFNHW1R(3$+42$5
-XO\

0HPRUDQGXPWRWKH'RFNHW³5XQVSHFV0RGHO,QSXWV029(6&RGHDQG'DWDEDVHIRU+'*+*3KDVH)50
(PLVVLRQV0RGHOLQJ´'RFNHW1R(3$+42$5-XO\

86(3$5HJXODWRU\,PSDFW$QDO\VLV&KDQJHVWR5HQHZDEOH)XHO6WDQGDUG3URJUDP&KDSWHUVDQG0D\
'RFNHW1R(3$+42$5

DQG/DWHU0RGHO<HDU/LJKW'XW\9HKLFOH*UHHQKRXVH*DV(PLVVLRQVDQG&RUSRUDWH$YHUDJH)XHO
(FRQRP\6WDQGDUGV )52FWREHU 

*UHHQKRXVH*DV(PLVVLRQV6WDQGDUGVDQG)XHO(IILFLHQF\6WDQGDUGVIRU0HGLXPDQG+HDY\'XW\(QJLQHVDQG
9HKLFOHV )56HSWHPEHU 

0HPRUDQGXPWRWKH'RFNHW³8SVWUHDP(PLVVLRQV0RGHOLQJ)LOHVIRU+'*+*3KDVH)50´'RFNHW1R(3$
+42$5-XO\

86(3$³([KDXVW(PLVVLRQ5DWHVIRU+HDY\'XW\2QURDG9HKLFOHVLQ029(6´(3$5
D

0HPRUDQGXPWRWKH'RFNHW³)507UDFWRU7UDLOHU,QSXWVWR029(6´'RFNHW1R(3$+42$5-XO\


$&75HVHDUFK&R//&867UDLOHUV0RQWKO\0DUNHW,QGLFDWRUV$YDLODEOHDWZZZDFWUHVHDUFKQHWUHSRUWV
$FFHVVHG

86&HQVXV%XUHDX9HKLFOH,QYHQWRU\DQG8VH6XUYH\$YDLODEOHDW
KWWSVZZZFHQVXVJRYVYVGZZZYLXVKWPO$FFHVVHG

0HPRUDQGXPWRWKH'RFNHW³)509RFDWLRQDO,QSXWVWR029(6´'RFNHW1R(3$+42$5-XO\

0HPRUDQGXPWRWKH'RFNHW³9075HERXQG,QSXWVWR029(6IRU+'*+*3KDVH)50´'RFNHW1R(3$
+42$5-XO\

&UDLJ+DUYH\(3$³&DOFXODWLRQRI8SVWUHDP(PLVVLRQVIRUWKH*+*9HKLFOH5XOH´'RFNHW1R(3$
+42$5

7KH0LQQHVRWDUHIULJHUDQWOHDNDJHGDWDKWWSVZZZSFDVWDWHPQXVTXLFNOLQNVFOLPDWHFKDQJHPRELOHDLU
FRQGLWLRQHUV

(DVWHUQ5HVHDUFK*URXS³$6WXG\RI5D/HDNVLQ+HDY\'XW\9HKLFOHV´&$5%&RQWUDFW3UHVHQWHG
GXULQJ&$5%6HPLQDURQ-DQXDU\

0HPRUDQGXPWRWKH'RFNHW³(PLVVLRQ,QYHQWRULHVIRU$LU4XDOLW\0RGHOLQJ7HFKQLFDO6XSSRUW'RFXPHQW´
'RFNHW1R(3$+42$5-XO\
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+HDOWKDQG(QYLURQPHQWDO,PSDFWV

+HDOWKDQG(QYLURQPHQWDO(IIHFWVRI1RQ*+*3ROOXWDQWV

 +HDOWK(IIHFWV$VVRFLDWHGZLWK([SRVXUHWR1RQ*+*3ROOXWDQWV
$ORQJZLWKUHGXFLQJ*+*VWKH3KDVHVWDQGDUGVDOVRKDYHDQLPSDFWRQQRQ*+*
FULWHULDDQGDLUWR[LFSROOXWDQW HPLVVLRQV$VGLVFXVVHGLQ&KDSWHUWKHVWDQGDUGVZLOOLPSDFW
H[KDXVWHPLVVLRQVRIWKHVHSROOXWDQWVIURPYHKLFOHVDQGZLOODOVRLPSDFWHPLVVLRQVWKDWRFFXU
GXULQJWKHUHILQLQJDQGGLVWULEXWLRQRIIXHO XSVWUHDPVRXUFHV 
,QWKLVVHFWLRQZHZLOOGLVFXVVWKHKHDOWKHIIHFWVDVVRFLDWHGZLWKQRQ*+*SROOXWDQWV
VSHFLILFDOO\SDUWLFXODWHPDWWHUR]RQHQLWURJHQR[LGHV 12 ; VXOIXUR[LGHV 62 ; FDUERQ
PRQR[LGHDQGDLUWR[LFV7KHVHSROOXWDQWVZLOOQRWEHGLUHFWO\UHJXODWHGE\WKHVWDQGDUGVEXWWKH
VWDQGDUGVZLOODIIHFWHPLVVLRQVRIWKHVHSROOXWDQWVDQGSUHFXUVRUV

6.1.1.1 3DUWLFXODWH0DWWHU


%DFNJURXQGRQ3DUWLFXODWH0DWWHU

3DUWLFXODWHPDWWHU 30 LVDKLJKO\FRPSOH[PL[WXUHRIVROLGSDUWLFOHVDQGOLTXLGGURSOHWV
GLVWULEXWHGDPRQJQXPHURXVDWPRVSKHULFJDVHVZKLFKLQWHUDFWZLWKVROLGDQGOLTXLGSKDVHV
3DUWLFOHVUDQJHLQVL]HIURPWKRVHVPDOOHUWKDQQDQRPHWHU PHWHU WRRYHUPLFURPHWHUV
PRUPHWHU LQGLDPHWHU IRUUHIHUHQFHDW\SLFDOVWUDQGRIKXPDQKDLULVPLQ
GLDPHWHUDQGDJUDLQRIVDOWLVDERXWP $WPRVSKHULFSDUWLFOHVFDQEHJURXSHGLQWRVHYHUDO
FODVVHVDFFRUGLQJWRWKHLUDHURG\QDPLFDQGSK\VLFDOVL]HV*HQHUDOO\WKHWKUHHEURDGFODVVHVRI
SDUWLFOHVLQFOXGHXOWUDILQHSDUWLFOHV 8)3VJHQHUDOO\FRQVLGHUHGDVSDUWLFXODWHVZLWKDGLDPHWHU
OHVVWKDQRUHTXDOWRP>W\SLFDOO\EDVHGRQSK\VLFDOVL]HWKHUPDOGLIIXVLYLW\RUHOHFWULFDO
PRELOLW\@ ³ILQH´SDUWLFOHV 30  SDUWLFOHVZLWKDQRPLQDOPHDQDHURG\QDPLFGLDPHWHUOHVV
WKDQRUHTXDOWRP DQG³WKRUDFLF´SDUWLFOHV 30  SDUWLFOHVZLWKDQRPLQDOPHDQ
DHURG\QDPLFGLDPHWHUOHVVWKDQRUHTXDOWRP 3DUWLFOHVWKDWIDOOZLWKLQWKHVL]HUDQJH
EHWZHHQ30  DQG30  DUHUHIHUUHGWRDV³WKRUDFLFFRDUVHSDUWLFOHV´ 30  SDUWLFOHVZLWKD
QRPLQDOPHDQDHURG\QDPLFGLDPHWHUOHVVWKDQRUHTXDOWRPDQGJUHDWHUWKDQP (3$
FXUUHQWO\KDVVWDQGDUGVWKDWUHJXODWH30  DQG30   $
3DUWLFOHVVSDQPDQ\VL]HVDQGVKDSHVDQGPD\FRQVLVWRIKXQGUHGVRIGLIIHUHQWFKHPLFDOV
3DUWLFOHVDUHHPLWWHGGLUHFWO\IURPVRXUFHVDQGDUHDOVRIRUPHGWKURXJKDWPRVSKHULFFKHPLFDO
UHDFWLRQVWKHIRUPHUDUHRIWHQUHIHUUHGWRDV³SULPDU\´SDUWLFOHVDQGWKHODWWHUDV³VHFRQGDU\´
SDUWLFOHV3DUWLFOHFRQFHQWUDWLRQDQGFRPSRVLWLRQYDULHVE\WLPHRI\HDUDQGORFDWLRQDQGLQ
DGGLWLRQWRGLIIHUHQFHVLQVRXUFHHPLVVLRQVLVDIIHFWHGE\VHYHUDOZHDWKHUUHODWHGIDFWRUVVXFKDV
WHPSHUDWXUHFORXGVKXPLGLW\DQGZLQG$IXUWKHUOD\HURIFRPSOH[LW\FRPHVIURPSDUWLFOHV¶

$

5HJXODWRU\GHILQLWLRQVRI30VL]HIUDFWLRQVDQGLQIRUPDWLRQRQUHIHUHQFHDQGHTXLYDOHQWPHWKRGVIRUPHDVXULQJ
30LQDPELHQWDLUDUHSURYLGHGLQ&)53DUWVDQG:LWKUHJDUGWRQDWLRQDODPELHQWDLUTXDOLW\
VWDQGDUGV 1$$46 ZKLFKSURYLGHSURWHFWLRQDJDLQVWKHDOWKDQGZHOIDUHHIIHFWVWKHKRXU30VWDQGDUG
SURYLGHVSURWHFWLRQDJDLQVWHIIHFWVDVVRFLDWHGZLWKVKRUWWHUPH[SRVXUHWRWKRUDFLFFRDUVHSDUWLFOHV LH30 
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DELOLW\WRVKLIWEHWZHHQVROLGOLTXLGDQGJDVHRXVSKDVHVZKLFKLVLQIOXHQFHGE\FRQFHQWUDWLRQDQG
PHWHRURORJ\HVSHFLDOO\WHPSHUDWXUH
)LQHSDUWLFOHVDUHSURGXFHGSULPDULO\E\FRPEXVWLRQSURFHVVHVDQGE\WUDQVIRUPDWLRQVRI
JDVHRXVHPLVVLRQV HJVXOIXUR[LGHV 62 ; QLWURJHQR[LGHV 12 ;  DQGYRODWLOHRUJDQLF
FRPSRXQGV 92&V LQWKHDWPRVSKHUH7KHFKHPLFDODQGSK\VLFDOSURSHUWLHVRI30  PD\
YDU\JUHDWO\ZLWKWLPHUHJLRQPHWHRURORJ\DQGVRXUFHFDWHJRU\7KXV30  PD\LQFOXGHD
FRPSOH[PL[WXUHRIGLIIHUHQWFRPSRQHQWVLQFOXGLQJVXOIDWHVQLWUDWHVRUJDQLFFRPSRXQGV
HOHPHQWDOFDUERQDQGPHWDOFRPSRXQGV7KHVHSDUWLFOHVFDQUHPDLQLQWKHDWPRVSKHUHIRUGD\V
WRZHHNVDQGWUDYHOWKURXJKWKHDWPRVSKHUHKXQGUHGVWRWKRXVDQGVRINLORPHWHUV 



+HDOWK(IIHFWVRI3DUWLFXODWH0DWWHU

6FLHQWLILFVWXGLHVVKRZH[SRVXUHWRDPELHQW30LVDVVRFLDWHGZLWKDEURDGUDQJHRI
KHDOWKHIIHFWV7KHVHKHDOWKHIIHFWVDUHGLVFXVVHGLQGHWDLOLQWKH,QWHJUDWHG6FLHQFH$VVHVVPHQW
IRU3DUWLFXODWH0DWWHU 30,6$ ZKLFKZDVILQDOL]HGLQ'HFHPEHU 7KH30,6$
VXPPDUL]HVKHDOWKHIIHFWVHYLGHQFHIRUVKRUWDQGORQJWHUPH[SRVXUHVWR30  30  DQG
XOWUDILQHSDUWLFOHV %7KH30,6$FRQFOXGHVWKDWKXPDQH[SRVXUHVWRDPELHQW30  DUH
DVVRFLDWHGZLWKDQXPEHURIDGYHUVHKHDOWKHIIHFWVDQGFKDUDFWHUL]HVWKHZHLJKWRIHYLGHQFHIRU
EURDGKHDOWKFDWHJRULHV HJFDUGLRYDVFXODUHIIHFWVUHVSLUDWRU\HIIHFWVHWF  &7KHGLVFXVVLRQ
EHORZKLJKOLJKWVWKH30,6$¶VFRQFOXVLRQVSHUWDLQLQJWRKHDOWKHIIHFWVDVVRFLDWHGZLWKERWK
VKRUWDQGORQJWHUP30  H[SRVXUHV)XUWKHUGLVFXVVLRQRIKHDOWKHIIHFWVDVVRFLDWHGZLWK30FDQ
DOVREHIRXQGLQWKHUXOHPDNLQJGRFXPHQWVIRUWKHPRVWUHFHQWUHYLHZRIWKH301$$46
FRPSOHWHGLQ 
(3$KDVFRQFOXGHGWKDW³DFDXVDOUHODWLRQVKLSH[LVWV´EHWZHHQERWKORQJDQGVKRUWWHUP
H[SRVXUHVWR30  DQGSUHPDWXUHPRUWDOLW\DQGFDUGLRYDVFXODUHIIHFWVDQGWKDW³DFDXVDO
UHODWLRQVKLSLVOLNHO\WRH[LVW´EHWZHHQORQJDQGVKRUWWHUP30  H[SRVXUHVDQGUHVSLUDWRU\
HIIHFWV)XUWKHUWKHUHLVHYLGHQFH³VXJJHVWLYHRIDFDXVDOUHODWLRQVKLS´EHWZHHQORQJWHUP30  
H[SRVXUHVDQGRWKHUKHDOWKHIIHFWVLQFOXGLQJGHYHORSPHQWDODQGUHSURGXFWLYHHIIHFWV HJORZ
ELUWKZHLJKWLQIDQWPRUWDOLW\ DQGFDUFLQRJHQLFPXWDJHQLFDQGJHQRWR[LFHIIHFWV HJOXQJ
FDQFHUPRUWDOLW\  '
$VVXPPDUL]HGLQWKH)LQDO301$$46UXOHDQGGLVFXVVHGH[WHQVLYHO\LQWKH30
,6$WKHDYDLODEOHVFLHQWLILFHYLGHQFHVLJQLILFDQWO\VWUHQJWKHQVWKHOLQNEHWZHHQORQJDQGVKRUW

%

7KH,6$DOVRHYDOXDWHGHYLGHQFHIRU30FRPSRQHQWVEXWGLGQRWUHDFKFDXVDOGHWHUPLQDWLRQVIRUFRPSRQHQWV
7KHFDXVDOIUDPHZRUNGUDZVXSRQWKHDVVHVVPHQWDQGLQWHJUDWLRQRIHYLGHQFHIURPDFURVVHSLGHPLRORJLFDO
FRQWUROOHGKXPDQH[SRVXUHDQGWR[LFRORJLFDOVWXGLHVDQGWKHUHODWHGXQFHUWDLQWLHVWKDWXOWLPDWHO\LQIOXHQFHRXU
XQGHUVWDQGLQJRIWKHHYLGHQFH7KLVIUDPHZRUNHPSOR\VDILYHOHYHOKLHUDUFK\WKDWFODVVLILHVWKHRYHUDOOZHLJKWRI
HYLGHQFHDQGFDXVDOLW\XVLQJWKHIROORZLQJFDWHJRUL]DWLRQVFDXVDOUHODWLRQVKLSOLNHO\WREHFDXVDOUHODWLRQVKLS
VXJJHVWLYHRIDFDXVDOUHODWLRQVKLSLQDGHTXDWHWRLQIHUDFDXVDOUHODWLRQVKLSDQGQRWOLNHO\WREHDFDXVDOUHODWLRQVKLS
86(3$  ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU )LQDO5HSRUW 86(QYLURQPHQWDO
3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5)7DEOH± 
'
7KHVHFDXVDOLQIHUHQFHVDUHEDVHGQRWRQO\RQWKHPRUHH[SDQVLYHHSLGHPLRORJLFDOHYLGHQFHDYDLODEOHLQWKLV
UHYLHZRIWKH301$$46EXWDOVRUHIOHFWFRQVLGHUDWLRQRILPSRUWDQWSURJUHVVWKDWKDVEHHQPDGHWRDGYDQFH
XQGHUVWDQGLQJRIDQXPEHURISRWHQWLDOELRORJLFPRGHVRIDFWLRQRUSDWKZD\VIRU30UHODWHGFDUGLRYDVFXODUDQG
UHVSLUDWRU\HIIHFWV 86(3$  ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU )LQDO5HSRUW 86
(QYLURQPHQWDO3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5)&KDSWHU 
&
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WHUPH[SRVXUHWR30  DQGSUHPDWXUHPRUWDOLW\ZKLOHSURYLGLQJLQGLFDWLRQVWKDWWKHPDJQLWXGH
RIWKH30  PRUWDOLW\DVVRFLDWLRQZLWKORQJWHUPH[SRVXUHVPD\EHODUJHUWKDQSUHYLRXVO\
HVWLPDWHG 7KHVWURQJHVWHYLGHQFHFRPHVIURPUHFHQWVWXGLHVLQYHVWLJDWLQJORQJWHUPH[SRVXUH
WR30  DQGFDUGLRYDVFXODUUHODWHGPRUWDOLW\7KHHYLGHQFHVXSSRUWLQJDFDXVDOUHODWLRQVKLS
EHWZHHQORQJWHUP30  H[SRVXUHDQGPRUWDOLW\DOVRLQFOXGHVFRQVLGHUDWLRQRIVWXGLHVWKDW
GHPRQVWUDWHGDQLPSURYHPHQWLQFRPPXQLW\KHDOWKIROORZLQJUHGXFWLRQVLQDPELHQWILQH
SDUWLFOHV 
6HYHUDOVWXGLHVHYDOXDWHGLQWKH30,6$KDYHH[DPLQHGWKHDVVRFLDWLRQEHWZHHQ
FDUGLRYDVFXODUHIIHFWVDQGORQJWHUP30  H[SRVXUHVLQPXOWLFLW\VWXGLHVFRQGXFWHGLQWKH86
DQG(XURSH7KHVHVWXGLHVKDYHSURYLGHGQHZHYLGHQFHOLQNLQJORQJWHUPH[SRVXUHWR30  
ZLWKDQDUUD\RIFDUGLRYDVFXODUHIIHFWVVXFKDVKHDUWDWWDFNVFRQJHVWLYHKHDUWIDLOXUHVWURNHDQG
PRUWDOLW\7KLVHYLGHQFHLVFRKHUHQWZLWKVWXGLHVRIVKRUWWHUPH[SRVXUHWR30  WKDWKDYH
REVHUYHGDVVRFLDWLRQVZLWKDFRQWLQXXPRIHIIHFWVUDQJLQJIURPVXEWOHFKDQJHVLQLQGLFDWRUVRI
FDUGLRYDVFXODUKHDOWKWRVHULRXVFOLQLFDOHYHQWVVXFKDVLQFUHDVHGKRVSLWDOL]DWLRQVDQGHPHUJHQF\
GHSDUWPHQWYLVLWVGXHWRFDUGLRYDVFXODUGLVHDVHDQGFDUGLRYDVFXODUPRUWDOLW\ 
$VGHWDLOHGLQWKH30,6$H[WHQGHGDQDO\VHVRIVHPLQDOHSLGHPLRORJLFDOVWXGLHV
DVZHOODVPRUHUHFHQWHSLGHPLRORJLFDOVWXGLHVFRQGXFWHGLQWKH86DQGDEURDGSURYLGHVWURQJ
HYLGHQFHRIUHVSLUDWRU\UHODWHGPRUELGLW\HIIHFWVDVVRFLDWHGZLWKORQJWHUP30  H[SRVXUH7KH
VWURQJHVWHYLGHQFHIRUUHVSLUDWRU\UHODWHGHIIHFWVLVIURPVWXGLHVWKDWHYDOXDWHGGHFUHPHQWVLQ
OXQJIXQFWLRQJURZWK LQFKLOGUHQ LQFUHDVHGUHVSLUDWRU\V\PSWRPVDQGDVWKPDGHYHORSPHQW
7KHVWURQJHVWHYLGHQFHIURPVKRUWWHUP30  H[SRVXUHVWXGLHVKDVEHHQREVHUYHGIRULQFUHDVHG
UHVSLUDWRU\UHODWHGHPHUJHQF\GHSDUWPHQWYLVLWVDQGKRVSLWDODGPLVVLRQVIRUFKURQLFREVWUXFWLYH
SXOPRQDU\GLVHDVH &23' DQGUHVSLUDWRU\LQIHFWLRQV 
7KHERG\RIVFLHQWLILFHYLGHQFHGHWDLOHGLQWKH30,6$LVVWLOOOLPLWHGZLWKUHVSHFW
WRDVVRFLDWLRQVEHWZHHQORQJWHUP30  H[SRVXUHVDQGGHYHORSPHQWDODQGUHSURGXFWLYHHIIHFWV
DVZHOODVFDQFHUPXWDJHQLFDQGJHQRWR[LFHIIHFWV7KHVWURQJHVWHYLGHQFHIRUDQDVVRFLDWLRQ
EHWZHHQ30  DQGGHYHORSPHQWDODQGUHSURGXFWLYHHIIHFWVFRPHVIURPHSLGHPLRORJLFDOVWXGLHV
RIORZELUWKZHLJKWDQGLQIDQWPRUWDOLW\HVSHFLDOO\GXHWRUHVSLUDWRU\FDXVHVGXULQJWKHSRVW
QHRQDWDOSHULRG LHPRQWKWRPRQWKVRIDJH :LWKUHJDUGWRFDQFHUHIIHFWVµµ>P@XOWLSOH
HSLGHPLRORJLFVWXGLHVKDYHVKRZQDFRQVLVWHQWSRVLWLYHDVVRFLDWLRQEHWZHHQ30  DQGOXQJ
FDQFHUPRUWDOLW\EXWVWXGLHVKDYHJHQHUDOO\QRWUHSRUWHGDVVRFLDWLRQVEHWZHHQ30  DQGOXQJ
FDQFHULQFLGHQFH¶¶ 
,QDGGLWLRQWRHYDOXDWLQJWKHKHDOWKHIIHFWVDWWULEXWHGWRVKRUWDQGORQJWHUPH[SRVXUHWR
30  WKH30,6$DOVRHYDOXDWHGZKHWKHUVSHFLILFFRPSRQHQWVRUVRXUFHVRI30  DUH
PRUHVWURQJO\DVVRFLDWHGZLWKVSHFLILFKHDOWKHIIHFWV$QHYDOXDWLRQRIWKRVHVWXGLHVUHVXOWHGLQ
WKH30,6$FRQFOXGLQJWKDW³PDQ\>FRPSRQHQWV@RI30FDQEHOLQNHGZLWKGLIIHULQJKHDOWK
HIIHFWVDQGWKHHYLGHQFHLVQRW\HWVXIILFLHQWWRDOORZGLIIHUHQWLDWLRQRIWKRVH>FRPSRQHQWV@RU
VRXUFHVWKDWDUHPRUHFORVHO\UHODWHGWRVSHFLILFKHDOWKRXWFRPHV´ 
)RU30  WKH30,6$FRQFOXGHGWKDWDYDLODEOHHYLGHQFHZDV³VXJJHVWLYHRID
FDXVDOUHODWLRQVKLS´EHWZHHQVKRUWWHUPH[SRVXUHVWR30  DQGFDUGLRYDVFXODUHIIHFWV HJ
KRVSLWDODGPLVVLRQVDQG('YLVLWVFKDQJHVLQFDUGLRYDVFXODUIXQFWLRQ UHVSLUDWRU\HIIHFWV HJ
('YLVLWVDQGKRVSLWDODGPLVVLRQVLQFUHDVHLQPDUNHUVRISXOPRQDU\LQIODPPDWLRQ DQG
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SUHPDWXUHPRUWDOLW\7KHVFLHQWLILFHYLGHQFHZDV³LQDGHTXDWHWRLQIHUDFDXVDOUHODWLRQVKLS´
EHWZHHQORQJWHUPH[SRVXUHWR30  DQGYDULRXVKHDOWKHIIHFWV 
)RU8)3VWKH30,6$FRQFOXGHGWKDWWKHHYLGHQFHZDV³VXJJHVWLYHRIDFDXVDO
UHODWLRQVKLS´EHWZHHQVKRUWWHUPH[SRVXUHVDQGFDUGLRYDVFXODUHIIHFWVLQFOXGLQJFKDQJHVLQ
KHDUWUK\WKPDQGYDVRPRWRUIXQFWLRQ WKHDELOLW\RIEORRGYHVVHOVWRH[SDQGDQGFRQWUDFW ,W
DOVRFRQFOXGHGWKDWWKHUHZDVHYLGHQFH³VXJJHVWLYHRIDFDXVDOUHODWLRQVKLS´EHWZHHQVKRUWWHUP
H[SRVXUHWR8)3VDQGUHVSLUDWRU\HIIHFWVLQFOXGLQJOXQJIXQFWLRQDQGSXOPRQDU\LQIODPPDWLRQ
ZLWKOLPLWHGDQGLQFRQVLVWHQWHYLGHQFHIRULQFUHDVHVLQ('YLVLWVDQGKRVSLWDODGPLVVLRQV
6FLHQWLILFHYLGHQFHZDV³LQDGHTXDWHWRLQIHUDFDXVDOUHODWLRQVKLS´EHWZHHQVKRUWWHUPH[SRVXUH
WR8)3VDQGDGGLWLRQDOKHDOWKHIIHFWVLQFOXGLQJSUHPDWXUHPRUWDOLW\DVZHOODVORQJWHUP
H[SRVXUHWR8)3VDQGDOOKHDOWKRXWFRPHVHYDOXDWHG 
7KH30,6$FRQGXFWHGDQHYDOXDWLRQRIVSHFLILFJURXSVZLWKLQWKHJHQHUDO
SRSXODWLRQSRWHQWLDOO\DWLQFUHDVHGULVNIRUH[SHULHQFLQJDGYHUVHKHDOWKHIIHFWVUHODWHGWR30
H[SRVXUHV 7KHHYLGHQFHGHWDLOHGLQWKH30,6$H[SDQGVRXUXQGHUVWDQGLQJRI
SUHYLRXVO\LGHQWLILHGDWULVNSRSXODWLRQVDQGOLIHVWDJHV LHFKLOGUHQROGHUDGXOWVDQG
LQGLYLGXDOVZLWKSUHH[LVWLQJKHDUWDQGOXQJGLVHDVH DQGVXSSRUWVWKHLGHQWLILFDWLRQRIDGGLWLRQDO
DWULVNSRSXODWLRQV HJSHUVRQVZLWKORZHUVRFLRHFRQRPLFVWDWXVJHQHWLFGLIIHUHQFHV 
$GGLWLRQDOO\WKHUHLVHPHUJLQJWKRXJKVWLOOOLPLWHGHYLGHQFHIRUDGGLWLRQDOSRWHQWLDOO\DWULVN
SRSXODWLRQVDQGOLIHVWDJHVVXFKDVWKRVHZLWKGLDEHWHVSHRSOHZKRDUHREHVHSUHJQDQWZRPHQ
DQGWKHGHYHORSLQJIHWXV 

6.1.1.2 2]RQH



%DFNJURXQGRQ2]RQH

*URXQGOHYHOR]RQHSROOXWLRQLVW\SLFDOO\IRUPHGWKURXJKUHDFWLRQVLQYROYLQJ92&VDQG
12 ; LQWKHORZHUDWPRVSKHUHLQWKHSUHVHQFHRIVXQOLJKW7KHVHSROOXWDQWVRIWHQUHIHUUHGWRDV
R]RQHSUHFXUVRUVDUHHPLWWHGE\PDQ\W\SHVRISROOXWLRQVRXUFHVVXFKDVKLJKZD\DQGQRQURDG
PRWRUYHKLFOHVDQGHQJLQHVSRZHUSODQWVFKHPLFDOSODQWVUHILQHULHVPDNHUVRIFRQVXPHUDQG
FRPPHUFLDOSURGXFWVLQGXVWULDOIDFLOLWLHVDQGVPDOOHUDUHDVRXUFHV
7KHVFLHQFHRIR]RQHIRUPDWLRQWUDQVSRUWDQGDFFXPXODWLRQLVFRPSOH[*URXQGOHYHO
R]RQHLVSURGXFHGDQGGHVWUR\HGLQDF\FOLFDOVHWRIFKHPLFDOUHDFWLRQVPDQ\RIZKLFKDUH
VHQVLWLYHWRWHPSHUDWXUHDQGVXQOLJKW:KHQDPELHQWWHPSHUDWXUHVDQGVXQOLJKWOHYHOVUHPDLQ
KLJKIRUVHYHUDOGD\VDQGWKHDLULVUHODWLYHO\VWDJQDQWR]RQHDQGLWVSUHFXUVRUVFDQEXLOGXSDQG
UHVXOWLQPRUHR]RQHWKDQW\SLFDOO\RFFXUVRQDVLQJOHKLJKWHPSHUDWXUHGD\2]RQHDQGLWV
SUHFXUVRUVFDQEHWUDQVSRUWHGKXQGUHGVRIPLOHVGRZQZLQGRISUHFXUVRUHPLVVLRQVUHVXOWLQJLQ
HOHYDWHGR]RQHOHYHOVHYHQLQDUHDVZLWKORZ92&RU12 ; HPLVVLRQV
7KHKLJKHVWOHYHOVRIR]RQHDUHSURGXFHGZKHQERWK92&DQG12 ; HPLVVLRQVDUH
SUHVHQWLQVLJQLILFDQWTXDQWLWLHVRQFOHDUVXPPHUGD\V5HODWLYHO\VPDOODPRXQWVRI12 ; HQDEOH
R]RQHWRIRUPUDSLGO\ZKHQ92&OHYHOVDUHUHODWLYHO\KLJKEXWR]RQHSURGXFWLRQLVTXLFNO\
OLPLWHGE\UHPRYDORIWKH12 ; 8QGHUWKHVHFRQGLWLRQV12 ; UHGXFWLRQVDUHKLJKO\HIIHFWLYHLQ
UHGXFLQJR]RQHZKLOH92&UHGXFWLRQVKDYHOLWWOHHIIHFW6XFKFRQGLWLRQVDUHFDOOHG³12 ; 
OLPLWHG´%HFDXVHWKHFRQWULEXWLRQRI92&HPLVVLRQVIURPELRJHQLF QDWXUDO VRXUFHVWRORFDO
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DPELHQWR]RQHFRQFHQWUDWLRQVFDQEHVLJQLILFDQWHYHQVRPHDUHDVZKHUHPDQPDGH92&
HPLVVLRQVDUHUHODWLYHO\ORZFDQEH12 ; OLPLWHG
2]RQHFRQFHQWUDWLRQVLQDQDUHDDOVRFDQEHORZHUHGE\WKHUHDFWLRQRIQLWULFR[LGH 12 
ZLWKR]RQHIRUPLQJQLWURJHQGLR[LGH 12  $VWKHDLUPRYHVGRZQZLQGDQGWKHF\FOH
FRQWLQXHVWKH12  IRUPVDGGLWLRQDOR]RQH7KHLPSRUWDQFHRIWKLVUHDFWLRQGHSHQGVLQSDUWRQ
WKHUHODWLYHFRQFHQWUDWLRQVRI12 ; 92&DQGR]RQHDOORIZKLFKFKDQJHZLWKWLPHDQGORFDWLRQ
:KHQ12 ; OHYHOVDUHUHODWLYHO\KLJKDQG92&OHYHOVUHODWLYHO\ORZ12 ; IRUPVLQRUJDQLF
QLWUDWHV LHSDUWLFOHV EXWUHODWLYHO\OLWWOHR]RQH6XFKFRQGLWLRQVDUHFDOOHG³92&OLPLWHG´
8QGHUWKHVHFRQGLWLRQV92&UHGXFWLRQVDUHHIIHFWLYHLQUHGXFLQJR]RQHEXW12 ; UHGXFWLRQVFDQ
DFWXDOO\LQFUHDVHORFDOR]RQHXQGHUFHUWDLQFLUFXPVWDQFHV(YHQLQ92&OLPLWHGXUEDQDUHDV
12 ; UHGXFWLRQVDUHQRWH[SHFWHGWRLQFUHDVHR]RQHOHYHOVLIWKH12 ; UHGXFWLRQVDUHVXIILFLHQWO\
ODUJH5XUDODUHDVDUHXVXDOO\12 ; OLPLWHGGXHWRWKHUHODWLYHO\ODUJHDPRXQWVRIELRJHQLF92&
HPLVVLRQVLQVXFKDUHDV8UEDQDUHDVFDQEHHLWKHU92&RU12 ; OLPLWHGRUDPL[WXUHRIERWK
LQZKLFKR]RQHOHYHOVH[KLELWPRGHUDWHVHQVLWLYLW\WRFKDQJHVLQHLWKHUSROOXWDQW



+HDOWK(IIHFWVRI2]RQH

7KLVVHFWLRQSURYLGHVDVXPPDU\RIWKHKHDOWKHIIHFWVDVVRFLDWHGZLWKH[SRVXUHWR
DPELHQWFRQFHQWUDWLRQVRIR]RQH (7KHLQIRUPDWLRQLQWKLVVHFWLRQLVEDVHGRQWKHLQIRUPDWLRQ
DQGFRQFOXVLRQVLQWKH)HEUXDU\,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU2]RQH 2]RQH,6$  
7KH2]RQH,6$FRQFOXGHVWKDWKXPDQH[SRVXUHVWRDPELHQWFRQFHQWUDWLRQVRIR]RQHDUH
DVVRFLDWHGZLWKDQXPEHURIDGYHUVHKHDOWKHIIHFWVDQGFKDUDFWHUL]HVWKHZHLJKWRIHYLGHQFHIRU
WKHVHKHDOWKHIIHFWV)7KHGLVFXVVLRQEHORZKLJKOLJKWVWKH2]RQH,6$¶VFRQFOXVLRQVSHUWDLQLQJ
WRKHDOWKHIIHFWVDVVRFLDWHGZLWKERWKVKRUWWHUPDQGORQJWHUPSHULRGVRIH[SRVXUHWRR]RQH
)RUVKRUWWHUPH[SRVXUHWRR]RQHWKH2]RQH,6$FRQFOXGHVWKDWUHVSLUDWRU\HIIHFWV
LQFOXGLQJOXQJIXQFWLRQGHFUHPHQWVSXOPRQDU\LQIODPPDWLRQH[DFHUEDWLRQRIDVWKPD
UHVSLUDWRU\UHODWHGKRVSLWDODGPLVVLRQVDQGPRUWDOLW\DUHFDXVDOO\DVVRFLDWHGZLWKR]RQH
H[SRVXUH,WDOVRFRQFOXGHVWKDWFDUGLRYDVFXODUHIIHFWVLQFOXGLQJGHFUHDVHGFDUGLDFIXQFWLRQDQG
LQFUHDVHGYDVFXODUGLVHDVHDQGWRWDOPRUWDOLW\DUHOLNHO\WREHFDXVDOO\DVVRFLDWHGZLWKVKRUWWHUP
H[SRVXUHWRR]RQHDQGWKDWHYLGHQFHLVVXJJHVWLYHRIDFDXVDOUHODWLRQVKLSEHWZHHQFHQWUDO
QHUYRXVV\VWHPHIIHFWVDQGVKRUWWHUPH[SRVXUHWRR]RQH
)RUORQJWHUPH[SRVXUHWRR]RQHWKH2]RQH,6$FRQFOXGHVWKDWUHVSLUDWRU\HIIHFWV
LQFOXGLQJQHZRQVHWDVWKPDSXOPRQDU\LQIODPPDWLRQDQGLQMXU\DUHOLNHO\WREHFDXVDOO\UHODWHG
ZLWKR]RQHH[SRVXUH7KH2]RQH,6$FKDUDFWHUL]HVWKHHYLGHQFHDVVXJJHVWLYHRIDFDXVDO
UHODWLRQVKLSIRUDVVRFLDWLRQVEHWZHHQORQJWHUPR]RQHH[SRVXUHDQGFDUGLRYDVFXODUHIIHFWV
UHSURGXFWLYHDQGGHYHORSPHQWDOHIIHFWVFHQWUDOQHUYRXVV\VWHPHIIHFWVDQGWRWDOPRUWDOLW\7KH

(

+XPDQH[SRVXUHWRR]RQHYDULHVRYHUWLPHGXHWRFKDQJHVLQDPELHQWR]RQHFRQFHQWUDWLRQDQGEHFDXVHSHRSOH
PRYHEHWZHHQORFDWLRQVZKLFKKDYHQRWDEOHGLIIHUHQWR]RQHFRQFHQWUDWLRQV$OVRWKHDPRXQWRIR]RQHGHOLYHUHGWR
WKHOXQJLVQRWRQO\LQIOXHQFHGE\WKHDPELHQWFRQFHQWUDWLRQVEXWDOVRE\WKHEUHDWKLQJURXWHDQGUDWH
)
7KH,6$HYDOXDWHVHYLGHQFHDQGGUDZVFRQFOXVLRQVRQWKHFDXVDOUHODWLRQVKLSEHWZHHQUHOHYDQWSROOXWDQWH[SRVXUHV
DQGKHDOWKHIIHFWVDVVLJQLQJRQHRIILYH³ZHLJKWRIHYLGHQFH´GHWHUPLQDWLRQVFDXVDOUHODWLRQVKLSOLNHO\WREHD
FDXVDOUHODWLRQVKLSVXJJHVWLYHRIDFDXVDOUHODWLRQVKLSLQDGHTXDWHWRLQIHUDFDXVDOUHODWLRQVKLSDQGQRWOLNHO\WREH
DFDXVDOUHODWLRQVKLS)RUPRUHLQIRUPDWLRQRQWKHVHOHYHOVRIHYLGHQFHSOHDVHUHIHUWR7DEOH,,LQWKH3UHDPEOHRI
WKH,6$
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HYLGHQFHLVLQDGHTXDWHWRLQIHUDFDXVDOUHODWLRQVKLSEHWZHHQFKURQLFR]RQHH[SRVXUHDQG
LQFUHDVHGULVNRIOXQJFDQFHU
)LQDOO\LQWHULQGLYLGXDOYDULDWLRQLQKXPDQUHVSRQVHVWRR]RQHH[SRVXUHFDQUHVXOWLQ
VRPHJURXSVEHLQJDWLQFUHDVHGULVNIRUGHWULPHQWDOHIIHFWVLQUHVSRQVHWRH[SRVXUH,QDGGLWLRQ
VRPHJURXSVDUHDWLQFUHDVHGULVNRIH[SRVXUHGXHWRWKHLUDFWLYLWLHVVXFKDVRXWGRRUZRUNHUVDQG
FKLOGUHQ7KH2]RQH,6$LGHQWLILHGVHYHUDOJURXSVWKDWDUHDWLQFUHDVHGULVNIRUR]RQHUHODWHG
KHDOWKHIIHFWV7KHVHJURXSVDUHSHRSOHZLWKDVWKPDFKLOGUHQDQGROGHUDGXOWVLQGLYLGXDOVZLWK
UHGXFHGLQWDNHRIFHUWDLQQXWULHQWV LH9LWDPLQV&DQG( RXWGRRUZRUNHUVDQGLQGLYLGXDOV
KDYLQJFHUWDLQJHQHWLFYDULDQWVUHODWHGWRR[LGDWLYHPHWDEROLVPRULQIODPPDWLRQ2]RQH
H[SRVXUHGXULQJFKLOGKRRGFDQKDYHODVWLQJHIIHFWVWKURXJKDGXOWKRRG6XFKHIIHFWVLQFOXGH
DOWHUHGIXQFWLRQRIWKHUHVSLUDWRU\DQGLPPXQHV\VWHPV&KLOGUHQDEVRUEKLJKHUGRVHV
QRUPDOL]HGWROXQJVXUIDFHDUHD RIDPELHQWR]RQHFRPSDUHGWRDGXOWVGXHWRWKHLULQFUHDVHG
WLPHVSHQWRXWGRRUVKLJKHUYHQWLODWLRQUDWHVUHODWLYHWRERG\VL]HDQGDWHQGHQF\WREUHDWKHD
JUHDWHUIUDFWLRQRIDLUWKURXJKWKHPRXWK&KLOGUHQDOVRKDYHDKLJKHUDVWKPDSUHYDOHQFH
FRPSDUHGWRDGXOWV$GGLWLRQDOFKLOGUHQ¶VYXOQHUDELOLW\DQGVXVFHSWLELOLW\IDFWRUVDUHOLVWHGLQ
6HFWLRQ;,9RIWKH3UHDPEOH

6.1.1.3 1LWURJHQ2[LGHV



%DFNJURXQGRQ1LWURJHQ2[LGHV

2[LGHVRIQLWURJHQ 12 ; UHIHUVWRQLWULFR[LGH 12 DQGQLWURJHQGLR[LGH 12  )RU
WKH12 ; 1$$4612  LVWKHLQGLFDWRU0RVW12  LVIRUPHGLQWKHDLUWKURXJKWKHR[LGDWLRQRI
QLWULFR[LGH 12 HPLWWHGZKHQIXHOLVEXUQHGDWDKLJKWHPSHUDWXUH12 ; LVDOVRDPDMRU
FRQWULEXWRUWRVHFRQGDU\30  IRUPDWLRQ7KHKHDOWKHIIHFWVRIDPELHQW30DUHGLVFXVVHGLQ
&KDSWHU12 ; DORQJZLWK92&VDUHWKHWZRPDMRUSUHFXUVRUVRIR]RQH7KHKHDOWK
HIIHFWVRIR]RQHDUHFRYHUHGLQ&KDSWHU



+HDOWK(IIHFWVRI1LWURJHQ2[LGHV

7KHPRVWUHFHQWUHYLHZRIWKHKHDOWKHIIHFWVRIR[LGHVRIQLWURJHQFRPSOHWHGE\(3$FDQ
EHIRXQGLQWKH,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU2[LGHVRI1LWURJHQ+HDOWK&ULWHULD
2[LGHVRI1LWURJHQ,6$  *7KHSULPDU\VRXUFHRI12  LVPRWRUYHKLFOHHPLVVLRQVDQGDPELHQW
12  FRQFHQWUDWLRQVWHQGWREHKLJKO\FRUUHODWHGZLWKRWKHUWUDIILFUHODWHGSROOXWDQWV7KXVDNH\
LVVXHLQFKDUDFWHUL]LQJWKHFDXVDOLW\RI12  KHDOWKHIIHFWUHODWLRQVKLSVZDVHYDOXDWLQJWKHH[WHQW
WRZKLFKVWXGLHVVXSSRUWHGDQHIIHFWRI12  WKDWLVLQGHSHQGHQWRIRWKHUWUDIILFUHODWHG
SROOXWDQWV(3$FRQFOXGHGWKDWWKHILQGLQJVIRUDVWKPDH[DFHUEDWLRQLQWHJUDWHGIURP
HSLGHPLRORJLFDQGFRQWUROOHGKXPDQH[SRVXUHVWXGLHVSURYLGHGHYLGHQFHWKDWLVVXIILFLHQWWR
LQIHUDFDXVDOUHODWLRQVKLSEHWZHHQUHVSLUDWRU\HIIHFWVDQGVKRUWWHUP12  H[SRVXUH7KH
VWURQJHVWHYLGHQFHVXSSRUWLQJDQLQGHSHQGHQWHIIHFWRI12  H[SRVXUHFRPHVIURPFRQWUROOHG
KXPDQH[SRVXUHVWXGLHVGHPRQVWUDWLQJLQFUHDVHGDLUZD\UHVSRQVLYHQHVVLQLQGLYLGXDOVZLWK
DVWKPDIROORZLQJDPELHQWUHOHYDQW12  H[SRVXUHV7KHFRKHUHQFHRIWKLVHYLGHQFHZLWK
HSLGHPLRORJLFILQGLQJVIRUDVWKPDKRVSLWDODGPLVVLRQVDQG('YLVLWVDVZHOODVOXQJIXQFWLRQ
*

86(3$,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU2[LGHVRI1LWURJHQ±+HDOWK&ULWHULD )LQDO5HSRUW 86
(QYLURQPHQWDO3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5
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GHFUHPHQWVDQGLQFUHDVHGSXOPRQDU\LQIODPPDWLRQLQFKLOGUHQZLWKDVWKPDGHVFULEHDSODXVLEOH
SDWKZD\E\ZKLFK12  H[SRVXUHFDQFDXVHDQDVWKPDH[DFHUEDWLRQ7KH,6$IRU2[LGHV
RI1LWURJHQDOVRFRQFOXGHGWKDWWKHUHLVOLNHO\WREHDFDXVDOUHODWLRQVKLSEHWZHHQORQJWHUP12  
H[SRVXUHDQGUHVSLUDWRU\HIIHFWV7KLVFRQFOXVLRQLVEDVHGRQQHZHSLGHPLRORJLFHYLGHQFHIRU
DVVRFLDWLRQVRI12  ZLWKDVWKPDGHYHORSPHQWLQFKLOGUHQFRPELQHGZLWKELRORJLFDOSODXVLELOLW\
IURPH[SHULPHQWDOVWXGLHV
,QHYDOXDWLQJDEURDGHUUDQJHRIKHDOWKHIIHFWVWKH,6$IRU2[LGHVRI1LWURJHQ
FRQFOXGHGHYLGHQFHLV³VXJJHVWLYHRIEXWQRWVXIILFLHQWWRLQIHUDFDXVDOUHODWLRQVKLS´EHWZHHQ
VKRUWWHUP12  H[SRVXUHDQGFDUGLRYDVFXODUHIIHFWVDQGPRUWDOLW\DQGEHWZHHQORQJWHUP12  
H[SRVXUHDQGFDUGLRYDVFXODUHIIHFWVDQGGLDEHWHVELUWKRXWFRPHVDQGFDQFHU,QDGGLWLRQWKH
VFLHQWLILFHYLGHQFHLVLQDGHTXDWH LQVXIILFLHQWFRQVLVWHQF\RIHSLGHPLRORJLFDQGWR[LFRORJLFDO
HYLGHQFH WRLQIHUDFDXVDOUHODWLRQVKLSIRUORQJWHUP12  H[SRVXUHZLWKIHUWLOLW\UHSURGXFWLRQ
DQGSUHJQDQF\DVZHOODVZLWKSRVWQDWDOGHYHORSPHQW$NH\XQFHUWDLQW\LQXQGHUVWDQGLQJWKH
UHODWLRQVKLSEHWZHHQWKHVHQRQUHVSLUDWRU\KHDOWKHIIHFWVDQGVKRUWRUORQJWHUPH[SRVXUHWR
12  LVFRSROOXWDQWFRQIRXQGLQJSDUWLFXODUO\E\RWKHUURDGZD\SROOXWDQWV7KHDYDLODEOH
HYLGHQFHIRUQRQUHVSLUDWRU\KHDOWKHIIHFWVGRHVQRWDGHTXDWHO\DGGUHVVZKHWKHU12  KDVDQ
LQGHSHQGHQWHIIHFWRUZKHWKHULWSULPDULO\UHSUHVHQWVHIIHFWVUHODWHGWRRWKHURUDPL[WXUHRI
WUDIILFUHODWHGSROOXWDQWV
7KH,6$IRU2[LGHVRI1LWURJHQFRQFOXGHGWKDWSHRSOHZLWKDVWKPDFKLOGUHQDQG
ROGHUDGXOWVDUHDWLQFUHDVHGULVNIRU12  UHODWHGKHDOWKHIIHFWV,QWKHVHJURXSV DQGOLIHVWDJHV
12  LVFRQVLVWHQWO\UHODWHGWRODUJHUHIIHFWVRQRXWFRPHVUHODWHGWRDVWKPDH[DFHUEDWLRQIRU
ZKLFKWKHUHLVFRQILGHQFHLQWKHUHODWLRQVKLSZLWK12  H[SRVXUH

6.1.1.4 6XOIXU2[LGHV



%DFNJURXQG

6XOIXUGLR[LGH 62  DPHPEHURIWKHVXOIXUR[LGH 62 ; IDPLO\RIJDVHVLVIRUPHG
IURPEXUQLQJIXHOVFRQWDLQLQJVXOIXU HJFRDORURLO H[WUDFWLQJJDVROLQHIURPRLORUH[WUDFWLQJ
PHWDOVIURPRUH62  DQGLWVJDVSKDVHR[LGDWLRQSURGXFWVFDQGLVVROYHLQZDWHUGURSOHWVDQG
IXUWKHUR[LGL]HWRIRUPVXOIXULFDFLGZKLFKUHDFWVZLWKDPPRQLDWRIRUPVXOIDWHVZKLFKDUH
LPSRUWDQWFRPSRQHQWVRIDPELHQW307KHKHDOWKHIIHFWVRIDPELHQW30DUHGLVFXVVHGLQ
&KDSWHU



+HDOWK(IIHFWVRI6XOIXU2[LGHV

7KLVVHFWLRQSURYLGHVDQRYHUYLHZRIWKHKHDOWKHIIHFWVDVVRFLDWHGZLWK62  $GGLWLRQDO
LQIRUPDWLRQRQWKHKHDOWKHIIHFWVRI62  FDQEHIRXQGLQWKH,QWHJUDWHG6FLHQFH$VVHVVPHQW
IRU6XOIXU2[LGHV±+HDOWK&ULWHULD 62 ; ,6$  )ROORZLQJDQH[WHQVLYHHYDOXDWLRQRIKHDOWK
HYLGHQFHIURPHSLGHPLRORJLFDQGODERUDWRU\VWXGLHV(3$KDVFRQFOXGHGWKDWWKHUHLVDFDXVDO
UHODWLRQVKLSEHWZHHQUHVSLUDWRU\KHDOWKHIIHFWVDQGVKRUWWHUPH[SRVXUHWR62  7KHLPPHGLDWH
HIIHFWRI62  RQWKHUHVSLUDWRU\V\VWHPLQKXPDQVLVEURQFKRFRQVWULFWLRQ$VWKPDWLFVDUHPRUH
VHQVLWLYHWRWKHHIIHFWVRI62  OLNHO\UHVXOWLQJIURPSUHH[LVWLQJLQIODPPDWLRQDVVRFLDWHGZLWKWKLV
GLVHDVH,QDGGLWLRQWRWKRVHZLWKDVWKPD ERWKFKLOGUHQDQGDGXOWV SRWHQWLDOO\DWULVNJURXSV
LQFOXGHDOOFKLOGUHQDQGWKHHOGHUO\,QIUHHEUHDWKLQJODERUDWRU\VWXGLHVLQYROYLQJFRQWUROOHG
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KXPDQH[SRVXUHVWR62  UHVSLUDWRU\HIIHFWVKDYHFRQVLVWHQWO\EHHQREVHUYHGIROORZLQJPLQ
H[SRVXUHVDW62  FRQFHQWUDWLRQVSSELQDVWKPDWLFVHQJDJHGLQPRGHUDWHWRKHDY\OHYHOVRI
H[HUFLVHZLWKUHVSLUDWRU\HIIHFWVRFFXUULQJDWFRQFHQWUDWLRQVDVORZDVSSELQVRPH
DVWKPDWLFV$FOHDUFRQFHQWUDWLRQUHVSRQVHUHODWLRQVKLSKDVEHHQGHPRQVWUDWHGLQWKHVHVWXGLHV
IROORZLQJH[SRVXUHVWR62  DWFRQFHQWUDWLRQVEHWZHHQDQGSSEERWKLQWHUPVRI
LQFUHDVLQJVHYHULW\RIUHVSLUDWRU\V\PSWRPVDQGGHFUHPHQWVLQOXQJIXQFWLRQDVZHOODVWKH
SHUFHQWDJHRIDVWKPDWLFVDGYHUVHO\DIIHFWHG
,QHSLGHPLRORJLFVWXGLHVUHVSLUDWRU\HIIHFWVKDYHEHHQREVHUYHGLQDUHDVZKHUHWKHPHDQ
KRXU62  OHYHOVUDQJHIURPWRSSEZLWKPD[LPXPWRKRXUDYHUDJH62  YDOXHV
UDQJLQJIURPWRSSE,PSRUWDQWQHZPXOWLFLW\VWXGLHVDQGVHYHUDORWKHUVWXGLHVKDYHIRXQG
DQDVVRFLDWLRQEHWZHHQKRXUDYHUDJHDPELHQW62  FRQFHQWUDWLRQVDQGUHVSLUDWRU\V\PSWRPV
LQFKLOGUHQSDUWLFXODUO\WKRVHZLWKDVWKPD*HQHUDOO\FRQVLVWHQWDVVRFLDWLRQVDOVRKDYHEHHQ
REVHUYHGEHWZHHQDPELHQW62  FRQFHQWUDWLRQVDQGHPHUJHQF\GHSDUWPHQWYLVLWVDQG
KRVSLWDOL]DWLRQVIRUDOOUHVSLUDWRU\FDXVHVSDUWLFXODUO\DPRQJFKLOGUHQDQGROGHUDGXOWV 
\HDUV DQGIRUDVWKPD$OLPLWHGVXEVHWRIHSLGHPLRORJLFVWXGLHVKDVH[DPLQHGSRWHQWLDO
FRQIRXQGLQJE\FRSROOXWDQWVXVLQJPXOWLSROOXWDQWUHJUHVVLRQPRGHOV7KHVHDQDO\VHVLQGLFDWH
WKDWDOWKRXJKFRSROOXWDQWDGMXVWPHQWKDVYDU\LQJGHJUHHVRILQIOXHQFHRQWKH62  HIIHFW
HVWLPDWHVWKHHIIHFWRI62  RQUHVSLUDWRU\KHDOWKRXWFRPHVDSSHDUVWREHJHQHUDOO\UREXVWDQG
LQGHSHQGHQWRIWKHHIIHFWVRIJDVHRXVDQGSDUWLFXODWHFRSROOXWDQWVVXJJHVWLQJWKDWWKHREVHUYHG
HIIHFWVRI62  RQUHVSLUDWRU\HQGSRLQWVRFFXULQGHSHQGHQWRIWKHHIIHFWVRIRWKHUDPELHQWDLU
SROOXWDQWV
&RQVLVWHQWDVVRFLDWLRQVEHWZHHQVKRUWWHUPH[SRVXUHWR62  DQGPRUWDOLW\KDYHEHHQ
REVHUYHGLQHSLGHPLRORJLFVWXGLHVZLWKODUJHUHIIHFWHVWLPDWHVUHSRUWHGIRUUHVSLUDWRU\PRUWDOLW\
WKDQIRUFDUGLRYDVFXODUPRUWDOLW\:KLOHWKLVILQGLQJLVFRQVLVWHQWZLWKWKHGHPRQVWUDWHGHIIHFWV
RI62  RQUHVSLUDWRU\PRUELGLW\XQFHUWDLQW\UHPDLQVZLWKUHVSHFWWRWKHLQWHUSUHWDWLRQRIWKHVH
REVHUYHGPRUWDOLW\DVVRFLDWLRQVGXHWRSRWHQWLDOFRQIRXQGLQJE\YDULRXVFRSROOXWDQWV
7KHUHIRUH(3$KDVFRQFOXGHGWKDWWKHRYHUDOOHYLGHQFHLVVXJJHVWLYHRIDFDXVDOUHODWLRQVKLS
EHWZHHQVKRUWWHUPH[SRVXUHWR62  DQGPRUWDOLW\6LJQLILFDQWDVVRFLDWLRQVEHWZHHQVKRUWWHUP
H[SRVXUHWR62  DQGHPHUJHQF\GHSDUWPHQWYLVLWVDQGKRVSLWDODGPLVVLRQVIRUFDUGLRYDVFXODU
GLVHDVHVKDYHDOVREHHQUHSRUWHG+RZHYHUWKHVHILQGLQJVKDYHEHHQLQFRQVLVWHQWDFURVVVWXGLHV
DQGGRQRWSURYLGHDGHTXDWHHYLGHQFHWRLQIHUDFDXVDOUHODWLRQVKLSEHWZHHQ62  H[SRVXUHDQG
FDUGLRYDVFXODUPRUELGLW\

6.1.1.5 &DUERQ0RQR[LGH



%DFNJURXQG

&DUERQPRQR[LGH &2 LVDFRORUOHVVRGRUOHVVJDVHPLWWHGIURPFRPEXVWLRQSURFHVVHV
1DWLRQDOO\SDUWLFXODUO\LQXUEDQDUHDVWKHPDMRULW\RI&2HPLVVLRQVWRDPELHQWDLUFRPHIURP
PRELOHVRXUFHV 



+HDOWK(IIHFWVRI&DUERQ0RQR[LGH

,QIRUPDWLRQRQWKHKHDOWKHIIHFWVRIFDUERQPRQR[LGH &2 FDQEHIRXQGLQWKH-DQXDU\
,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU&DUERQ0RQR[LGH &2,6$  7KH&2,6$SUHVHQWV
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FRQFOXVLRQVUHJDUGLQJWKHSUHVHQFHRIFDXVDOUHODWLRQVKLSVEHWZHHQ&2H[SRVXUHDQGFDWHJRULHV
RIDGYHUVHKHDOWKHIIHFWV +7KLVVHFWLRQSURYLGHVDVXPPDU\RIWKHKHDOWKHIIHFWVDVVRFLDWHGZLWK
H[SRVXUHWRDPELHQWFRQFHQWUDWLRQVRI&2DORQJZLWKWKH,6$FRQFOXVLRQV ,
&RQWUROOHGKXPDQH[SRVXUHVWXGLHVRIVXEMHFWVZLWKFRURQDU\DUWHU\GLVHDVHVKRZD
GHFUHDVHLQWKHWLPHWRRQVHWRIH[HUFLVHLQGXFHGDQJLQD FKHVWSDLQ DQGHOHFWURFDUGLRJUDP
FKDQJHVIROORZLQJ&2H[SRVXUH,QDGGLWLRQHSLGHPLRORJLFVWXGLHVREVHUYHGDVVRFLDWLRQV
EHWZHHQVKRUWWHUP&2H[SRVXUHDQGFDUGLRYDVFXODUPRUELGLW\SDUWLFXODUO\LQFUHDVHGHPHUJHQF\
URRPYLVLWVDQGKRVSLWDODGPLVVLRQVIRUFRURQDU\KHDUWGLVHDVH LQFOXGLQJLVFKHPLFKHDUWGLVHDVH
P\RFDUGLDOLQIDUFWLRQDQGDQJLQD 6RPHHSLGHPLRORJLFHYLGHQFHLVDOVRDYDLODEOHIRULQFUHDVHG
KRVSLWDODGPLVVLRQVDQGHPHUJHQF\URRPYLVLWVIRUFRQJHVWLYHKHDUWIDLOXUHDQGFDUGLRYDVFXODU
GLVHDVHDVDZKROH7KH&2,6$FRQFOXGHVWKDWDFDXVDOUHODWLRQVKLSLVOLNHO\WRH[LVWEHWZHHQ
VKRUWWHUPH[SRVXUHVWR&2DQGFDUGLRYDVFXODUPRUELGLW\,WDOVRFRQFOXGHVWKDWDYDLODEOHGDWD
DUHLQDGHTXDWHWRFRQFOXGHWKDWDFDXVDOUHODWLRQVKLSH[LVWVEHWZHHQORQJWHUPH[SRVXUHVWR&2
DQGFDUGLRYDVFXODUPRUELGLW\
$QLPDOVWXGLHVVKRZYDULRXVQHXURORJLFDOHIIHFWVZLWKLQXWHUR&2H[SRVXUH&RQWUROOHG
KXPDQH[SRVXUHVWXGLHVUHSRUWFHQWUDOQHUYRXVV\VWHPDQGEHKDYLRUDOHIIHFWVIROORZLQJORZOHYHO
&2H[SRVXUHVDOWKRXJKWKHILQGLQJVKDYHQRWEHHQFRQVLVWHQWDFURVVDOOVWXGLHV7KH&2,6$
FRQFOXGHVWKHHYLGHQFHLVVXJJHVWLYHRIDFDXVDOUHODWLRQVKLSZLWKERWKVKRUWDQGORQJWHUP
H[SRVXUHWR&2DQGFHQWUDOQHUYRXVV\VWHPHIIHFWV
$QXPEHURIVWXGLHVFLWHGLQWKH&2,6$KDYHHYDOXDWHGWKHUROHRI&2H[SRVXUHLQELUWK
RXWFRPHVVXFKDVSUHWHUPELUWKRUFDUGLDFELUWKGHIHFWV7KHUHLVOLPLWHGHSLGHPLRORJLFHYLGHQFH
RID&2LQGXFHGHIIHFWRQSUHWHUPELUWKVDQGELUWKGHIHFWVZLWKZHDNHYLGHQFHIRUDGHFUHDVHLQ
ELUWKZHLJKW$QLPDOWR[LFRORJLFDOVWXGLHVKDYHIRXQGSHULQDWDO&2H[SRVXUHWRDIIHFWELUWK
ZHLJKWDVZHOODVRWKHUGHYHORSPHQWDORXWFRPHV7KH&2,6$FRQFOXGHVWKHHYLGHQFHLV
VXJJHVWLYHRIDFDXVDOUHODWLRQVKLSEHWZHHQORQJWHUPH[SRVXUHVWR&2DQGGHYHORSPHQWDO
HIIHFWVDQGELUWKRXWFRPHV
(SLGHPLRORJLFVWXGLHVSURYLGHHYLGHQFHRIDVVRFLDWLRQVEHWZHHQVKRUWWHUP&2
FRQFHQWUDWLRQVDQGUHVSLUDWRU\PRUELGLW\VXFKDVFKDQJHVLQSXOPRQDU\IXQFWLRQUHVSLUDWRU\
V\PSWRPVDQGKRVSLWDODGPLVVLRQV$OLPLWHGQXPEHURIHSLGHPLRORJLFVWXGLHVFRQVLGHUHGFR
SROOXWDQWVVXFKDVR]RQH62  DQG30LQWZRSROOXWDQWPRGHOVDQGIRXQGWKDW&2ULVNHVWLPDWHV
ZHUHJHQHUDOO\UREXVWDOWKRXJKWKLVOLPLWHGHYLGHQFHPDNHVLWGLIILFXOWWRGLVHQWDQJOHHIIHFWV
DWWULEXWHGWR&2LWVHOIIURPWKRVHRIWKHODUJHUFRPSOH[DLUSROOXWLRQPL[WXUH&RQWUROOHGKXPDQ
H[SRVXUHVWXGLHVKDYHQRWH[WHQVLYHO\HYDOXDWHGWKHHIIHFWRI&2RQUHVSLUDWRU\PRUELGLW\
$QLPDOVWXGLHVDWOHYHOVRISSP&2VKRZSUHOLPLQDU\HYLGHQFHRIDOWHUHGSXOPRQDU\
YDVFXODUUHPRGHOLQJDQGR[LGDWLYHLQMXU\7KH&2,6$FRQFOXGHVWKDWWKHHYLGHQFHLVVXJJHVWLYH
RIDFDXVDOUHODWLRQVKLSEHWZHHQVKRUWWHUP&2H[SRVXUHDQGUHVSLUDWRU\PRUELGLW\DQG

+

7KH,6$HYDOXDWHVWKHKHDOWKHYLGHQFHDVVRFLDWHGZLWKGLIIHUHQWKHDOWKHIIHFWVDVVLJQLQJRQHRIILYH³ZHLJKWRI
HYLGHQFH´GHWHUPLQDWLRQVFDXVDOUHODWLRQVKLSOLNHO\WREHDFDXVDOUHODWLRQVKLSVXJJHVWLYHRIDFDXVDOUHODWLRQVKLS
LQDGHTXDWHWRLQIHUDFDXVDOUHODWLRQVKLSDQGQRWOLNHO\WREHDFDXVDOUHODWLRQVKLS)RUGHILQLWLRQVRIWKHVHOHYHOVRI
HYLGHQFHSOHDVHUHIHUWR6HFWLRQRIWKH,6$
,
3HUVRQDOH[SRVXUHLQFOXGHVFRQWULEXWLRQVIURPPDQ\VRXUFHVDQGLQPDQ\GLIIHUHQWHQYLURQPHQWV7RWDOSHUVRQDO
H[SRVXUHWR&2LQFOXGHVERWKDPELHQWDQGQRQDPELHQWFRPSRQHQWVDQGERWKFRPSRQHQWVPD\FRQWULEXWHWR
DGYHUVHKHDOWKHIIHFWV
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LQDGHTXDWHWRFRQFOXGHWKDWDFDXVDOUHODWLRQVKLSH[LVWVEHWZHHQORQJWHUPH[SRVXUHDQG
UHVSLUDWRU\PRUELGLW\
)LQDOO\WKH&2,6$FRQFOXGHVWKDWWKHHSLGHPLRORJLFHYLGHQFHLVVXJJHVWLYHRIDFDXVDO
UHODWLRQVKLSEHWZHHQVKRUWWHUPFRQFHQWUDWLRQVRI&2DQGPRUWDOLW\(SLGHPLRORJLFHYLGHQFH
VXJJHVWVDQDVVRFLDWLRQH[LVWVEHWZHHQVKRUWWHUPH[SRVXUHWR&2DQGPRUWDOLW\EXWOLPLWHG
HYLGHQFHLVDYDLODEOHWRHYDOXDWHFDXVHVSHFLILFPRUWDOLW\RXWFRPHVDVVRFLDWHGZLWK&2H[SRVXUH
,QDGGLWLRQWKHDWWHQXDWLRQRI&2ULVNHVWLPDWHVZKLFKZDVRIWHQREVHUYHGLQFRSROOXWDQW
PRGHOVFRQWULEXWHVWRWKHXQFHUWDLQW\DVWRZKHWKHU&2LVDFWLQJDORQHRUDVDQLQGLFDWRUIRURWKHU
FRPEXVWLRQUHODWHGSROOXWDQWV7KH&2,6$DOVRFRQFOXGHVWKDWWKHUHLVQRWOLNHO\WREHDFDXVDO
UHODWLRQVKLSEHWZHHQUHOHYDQWORQJWHUPH[SRVXUHVWR&2DQGPRUWDOLW\

6.1.1.6 'LHVHO([KDXVW



%DFNJURXQGRQ'LHVHO([KDXVW

'LHVHOH[KDXVWFRQVLVWVRIDFRPSOH[PL[WXUHFRPSRVHGRISDUWLFXODWHPDWWHUFDUERQ
GLR[LGHR[\JHQQLWURJHQZDWHUYDSRUFDUERQPRQR[LGHQLWURJHQFRPSRXQGVVXOIXU
FRPSRXQGVDQGQXPHURXVORZPROHFXODUZHLJKWK\GURFDUERQV$QXPEHURIWKHVHJDVHRXV
K\GURFDUERQFRPSRQHQWVDUHLQGLYLGXDOO\NQRZQWREHWR[LFLQFOXGLQJDOGHK\GHVEHQ]HQHDQG
EXWDGLHQH7KHGLHVHOSDUWLFXODWHPDWWHUSUHVHQWLQGLHVHOH[KDXVWFRQVLVWVPRVWO\RIILQH
SDUWLFOHV P RIZKLFKDVLJQLILFDQWIUDFWLRQLVXOWUDILQHSDUWLFOHV P 7KHVH
SDUWLFOHVKDYHDODUJHVXUIDFHDUHDZKLFKPDNHVWKHPDQH[FHOOHQWPHGLXPIRUDGVRUELQJ
RUJDQLFVDQGWKHLUVPDOOVL]HPDNHVWKHPKLJKO\UHVSLUDEOH0DQ\RIWKHRUJDQLFFRPSRXQGV
SUHVHQWLQWKHJDVHVDQGRQWKHSDUWLFOHVVXFKDVSRO\F\FOLFRUJDQLFPDWWHUDUHLQGLYLGXDOO\
NQRZQWRKDYHPXWDJHQLFDQGFDUFLQRJHQLFSURSHUWLHV
'LHVHOH[KDXVWYDULHVVLJQLILFDQWO\LQFKHPLFDOFRPSRVLWLRQDQGSDUWLFOHVL]HVEHWZHHQ
GLIIHUHQWHQJLQHW\SHV KHDY\GXW\OLJKWGXW\ HQJLQHRSHUDWLQJFRQGLWLRQV LGOHDFFHOHUDWLRQ
GHFHOHUDWLRQ DQGIXHOIRUPXODWLRQV KLJKORZVXOIXUIXHO $OVRWKHUHDUHHPLVVLRQVGLIIHUHQFHV
EHWZHHQRQURDGDQGQRQURDGHQJLQHVEHFDXVHWKHQRQURDGHQJLQHVDUHJHQHUDOO\RIROGHU
WHFKQRORJ\$IWHUEHLQJHPLWWHGLQWKHHQJLQHH[KDXVWGLHVHOH[KDXVWXQGHUJRHVGLOXWLRQDVZHOO
DVFKHPLFDODQGSK\VLFDOFKDQJHVLQWKHDWPRVSKHUH7KHOLIHWLPHIRUVRPHRIWKHFRPSRXQGV
SUHVHQWLQGLHVHOH[KDXVWUDQJHVIURPKRXUVWRGD\V



+HDOWK(IIHFWVRI'LHVHO([KDXVW

,Q(3$¶V'LHVHO+HDOWK$VVHVVPHQW'RFXPHQW 'LHVHO+$' H[SRVXUHWRGLHVHO
H[KDXVWZDVFODVVLILHGDVOLNHO\WREHFDUFLQRJHQLFWRKXPDQVE\LQKDODWLRQIURPHQYLURQPHQWDO
H[SRVXUHVLQDFFRUGDQFHZLWKWKHUHYLVHGGUDIW(3$FDQFHUJXLGHOLQHV $
QXPEHURIRWKHUDJHQFLHV 1DWLRQDO,QVWLWXWHIRU2FFXSDWLRQDO6DIHW\DQG+HDOWKWKH
,QWHUQDWLRQDO$JHQF\IRU5HVHDUFKRQ&DQFHUWKH:RUOG+HDOWK2UJDQL]DWLRQ&DOLIRUQLD(3$
DQGWKH86'HSDUWPHQWRI+HDOWKDQG+XPDQ6HUYLFHV KDGPDGHVLPLODUKD]DUGFODVVLILFDWLRQV
SULRUWR(3$DOVRFRQFOXGHGLQWKH'LHVHO+$'WKDWLWZDVQRWSRVVLEOHWRFDOFXODWHD
FDQFHUXQLWULVNIRUGLHVHOH[KDXVWGXHWROLPLWDWLRQVLQWKHH[SRVXUHGDWDIRUWKHRFFXSDWLRQDO
JURXSVRUWKHDEVHQFHRIDGRVHUHVSRQVHUHODWLRQVKLS
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,QWKHDEVHQFHRIDFDQFHUXQLWULVNWKH'LHVHO+$'VRXJKWWRSURYLGHDGGLWLRQDOLQVLJKW
LQWRWKHVLJQLILFDQFHRIWKHGLHVHOH[KDXVWFDQFHUKD]DUGE\HVWLPDWLQJSRVVLEOHUDQJHVRIULVNWKDW
PLJKWEHSUHVHQWLQWKHSRSXODWLRQ$QH[SORUDWRU\DQDO\VLVZDVXVHGWRFKDUDFWHUL]HDUDQJHRI
SRVVLEOHOXQJFDQFHUULVN7KHRXWFRPHZDVWKDWHQYLURQPHQWDOULVNVRIFDQFHUIURPORQJWHUP
GLHVHOH[KDXVWH[SRVXUHVFRXOGSODXVLEO\UDQJHIURPDVORZDVWRDVKLJKDV%HFDXVHRI
XQFHUWDLQWLHVWKHDQDO\VLVDFNQRZOHGJHGWKDWWKHULVNVFRXOGEHORZHUWKDQDQGD]HURULVN
IURPGLHVHOH[KDXVWH[SRVXUHFRXOGQRWEHUXOHGRXW
1RQFDQFHUKHDOWKHIIHFWVRIDFXWHDQGFKURQLFH[SRVXUHWRGLHVHOH[KDXVWHPLVVLRQVDUH
DOVRRIFRQFHUQWR(3$(3$GHULYHGDGLHVHOH[KDXVWUHIHUHQFHFRQFHQWUDWLRQ 5I& IURP
FRQVLGHUDWLRQRIIRXUZHOOFRQGXFWHGFKURQLFUDWLQKDODWLRQVWXGLHVVKRZLQJDGYHUVHSXOPRQDU\
HIIHFWV7KH5I&LVJPIRUGLHVHOH[KDXVWPHDVXUHGDVGLHVHOSDUWLFXODWHPDWWHU7KLV5I&
GRHVQRWFRQVLGHUDOOHUJHQLFHIIHFWVVXFKDVWKRVHDVVRFLDWHGZLWKDVWKPDRULPPXQRORJLFRUWKH
SRWHQWLDOIRUFDUGLDFHIIHFWV7KHUHZDVHPHUJLQJHYLGHQFHLQGLVFXVVHGLQWKH'LHVHO
+$'WKDWH[SRVXUHWRGLHVHOH[KDXVWFDQH[DFHUEDWHWKHVHHIIHFWVEXWWKHH[SRVXUHUHVSRQVH
GDWDZHUHODFNLQJDWWKDWWLPHWRGHULYHDQ5I&EDVHGRQWKHVHWKHQHPHUJLQJFRQVLGHUDWLRQV
7KH(3$'LHVHO+$'VWDWHV³:LWK>GLHVHOSDUWLFXODWHPDWWHU@EHLQJDXELTXLWRXVFRPSRQHQWRI
DPELHQW30WKHUHLVDQXQFHUWDLQW\DERXWWKHDGHTXDF\RIWKHH[LVWLQJ>GLHVHOH[KDXVW@
QRQFDQFHUGDWDEDVHWRLGHQWLI\DOORIWKHSHUWLQHQW>GLHVHOH[KDXVW@FDXVHGQRQFDQFHUKHDOWK
KD]DUGV´7KH'LHVHO+$'DOVRQRWHV³WKDWDFXWHH[SRVXUHWR>GLHVHOH[KDXVW@KDVEHHQ
DVVRFLDWHGZLWKLUULWDWLRQRIWKHH\HQRVHDQGWKURDWUHVSLUDWRU\V\PSWRPV FRXJKDQGSKOHJP 
DQGQHXURSK\VLRORJLFDOV\PSWRPVVXFKDVKHDGDFKHOLJKWKHDGHGQHVVQDXVHDYRPLWLQJDQG
QXPEQHVVRUWLQJOLQJRIWKHH[WUHPLWLHV´7KH'LHVHO+$'QRWHGWKDWWKHFDQFHUDQGQRQFDQFHU
KD]DUGFRQFOXVLRQVDSSOLHGWRWKHJHQHUDOXVHRIGLHVHOHQJLQHVWKHQRQWKHPDUNHWDQGDVFOHDQHU
HQJLQHVUHSODFHDVXEVWDQWLDOQXPEHURIH[LVWLQJRQHVWKHDSSOLFDELOLW\RIWKHFRQFOXVLRQVZRXOG
QHHGWREHUHHYDOXDWHG
,WLVLPSRUWDQWWRQRWHWKDWWKH'LHVHO+$'DOVREULHIO\VXPPDUL]HVKHDOWKHIIHFWV
DVVRFLDWHGZLWKDPELHQW30DQGGLVFXVVHV(3$¶VWKHQDQQXDO30  1$$46RIJP,Q
(3$UHYLVHGWKHDQQXDO30  1$$46WRJP7KHUHLVDODUJHDQGH[WHQVLYHERG\
RIKXPDQGDWDVKRZLQJDZLGHVSHFWUXPRIDGYHUVHKHDOWKHIIHFWVDVVRFLDWHGZLWKH[SRVXUHWR
DPELHQW30RIZKLFKGLHVHOH[KDXVWLVDQLPSRUWDQWFRPSRQHQW7KH30  1$$46LV
GHVLJQHGWRSURYLGHSURWHFWLRQIURPWKHQRQFDQFHUKHDOWKHIIHFWVDQGSUHPDWXUHPRUWDOLW\
DWWULEXWHGWRH[SRVXUHWR30  7KHFRQWULEXWLRQRIGLHVHO30WRWRWDODPELHQW30YDULHVLQ
GLIIHUHQWUHJLRQVRIWKHFRXQWU\DQGDOVRZLWKLQDUHJLRQIURPRQHDUHDWRDQRWKHU7KH
FRQWULEXWLRQFDQEHKLJKLQQHDUURDGZD\HQYLURQPHQWVIRUH[DPSOHRULQRWKHUORFDWLRQVZKHUH
GLHVHOHQJLQHXVHLVFRQFHQWUDWHG
6LQFHVHYHUDOQHZVWXGLHVKDYHEHHQSXEOLVKHGZKLFKFRQWLQXHWRUHSRUWLQFUHDVHG
OXQJFDQFHUULVNZLWKRFFXSDWLRQDOH[SRVXUHWRGLHVHOH[KDXVWIURPROGHUHQJLQHV2ISDUWLFXODU
QRWHVLQFHDUHWKUHHQHZHSLGHPLRORJ\VWXGLHVZKLFKKDYHH[DPLQHGOXQJFDQFHULQ
RFFXSDWLRQDOSRSXODWLRQVIRUH[DPSOHWUXFNGULYHUVXQGHUJURXQGQRQPHWDOPLQHUVDQGRWKHU
GLHVHOPRWRUUHODWHGRFFXSDWLRQV7KHVHVWXGLHVUHSRUWHGLQFUHDVHGULVNRIOXQJFDQFHUZLWK
H[SRVXUHWRGLHVHOH[KDXVWZLWKHYLGHQFHRISRVLWLYHH[SRVXUHUHVSRQVHUHODWLRQVKLSVWRYDU\LQJ
GHJUHHV 7KHVHQHZHUVWXGLHV DORQJZLWKRWKHUVWKDWKDYHDSSHDUHGLQWKHVFLHQWLILF
OLWHUDWXUH DGGWRWKHHYLGHQFH(3$HYDOXDWHGLQWKH'LHVHO+$'DQGIXUWKHUUHLQIRUFHVWKH
FRQFHUQWKDWGLHVHOH[KDXVWH[SRVXUHOLNHO\SRVHVDOXQJFDQFHUKD]DUG7KHILQGLQJVIURPWKHVH
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QHZHUVWXGLHVGRQRWQHFHVVDULO\DSSO\WRQHZHUWHFKQRORJ\GLHVHOHQJLQHVVLQFHWKHQHZHU
HQJLQHVKDYHODUJHUHGXFWLRQVLQWKHHPLVVLRQFRQVWLWXHQWVFRPSDUHGWRROGHUWHFKQRORJ\GLHVHO
HQJLQHV
,QOLJKWRIWKHJURZLQJERG\RIVFLHQWLILFOLWHUDWXUHHYDOXDWLQJWKHKHDOWKHIIHFWVRI
H[SRVXUHWRGLHVHOH[KDXVWLQ-XQHWKH:RUOG+HDOWK2UJDQL]DWLRQ¶V,QWHUQDWLRQDO$JHQF\
IRU5HVHDUFKRQ&DQFHU ,$5& DUHFRJQL]HGLQWHUQDWLRQDODXWKRULW\RQWKHFDUFLQRJHQLF
SRWHQWLDORIFKHPLFDOVDQGRWKHUDJHQWVHYDOXDWHGWKHIXOOUDQJHRIFDQFHUUHODWHGKHDOWKHIIHFWV
GDWDIRUGLHVHOHQJLQHH[KDXVW,$5&FRQFOXGHGWKDWGLHVHOH[KDXVWVKRXOGEHUHJDUGHGDV
³FDUFLQRJHQLFWRKXPDQV´ 7KLVGHVLJQDWLRQZDVDQXSGDWHIURPLWVHYDOXDWLRQWKDW
FRQVLGHUHGWKHHYLGHQFHWREHLQGLFDWLYHRID³SUREDEOHKXPDQFDUFLQRJHQ´

6.1.1.7 $LU7R[LFV
+HDY\GXW\YHKLFOHHPLVVLRQVFRQWULEXWHWRDPELHQWOHYHOVRIDLUWR[LFVWKDWDUHNQRZQRU
VXVSHFWHGKXPDQRUDQLPDOFDUFLQRJHQVRUWKDWKDYHQRQFDQFHUKHDOWKHIIHFWV7KHSRSXODWLRQ
H[SHULHQFHVDQHOHYDWHGULVNRIFDQFHUDQGRWKHUQRQFDQFHUKHDOWKHIIHFWVIURPH[SRVXUHWRWKH
FODVVRISROOXWDQWVNQRZQFROOHFWLYHO\DV³DLUWR[LFV´ 7KHVHFRPSRXQGVLQFOXGHEXWDUHQRW
OLPLWHGWREHQ]HQHEXWDGLHQHIRUPDOGHK\GHDFHWDOGHK\GHDFUROHLQSRO\F\FOLFRUJDQLF
PDWWHUDQGQDSKWKDOHQH7KHVHFRPSRXQGVZHUHLGHQWLILHGDVQDWLRQDORUUHJLRQDOULVNGULYHUVRU
FRQWULEXWRUVLQWKH1DWLRQDOVFDOH$LU7R[LFV$VVHVVPHQWDQGKDYHVLJQLILFDQWLQYHQWRU\
FRQWULEXWLRQVIURPPRELOHVRXUFHV 



+HDOWK(IIHFWVRI%HQ]HQH

(3$¶V,5,6GDWDEDVHOLVWVEHQ]HQHDVDNQRZQKXPDQFDUFLQRJHQ FDXVLQJOHXNHPLD E\
DOOURXWHVRIH[SRVXUHDQGFRQFOXGHVWKDWH[SRVXUHLVDVVRFLDWHGZLWKDGGLWLRQDOKHDOWKHIIHFWV
LQFOXGLQJJHQHWLFFKDQJHVLQERWKKXPDQVDQGDQLPDOVDQGLQFUHDVHGSUROLIHUDWLRQRIERQH
PDUURZFHOOVLQPLFH (3$VWDWHVLQLWV,5,6GDWDEDVHWKDWGDWDLQGLFDWHDFDXVDO
UHODWLRQVKLSEHWZHHQEHQ]HQHH[SRVXUHDQGDFXWHO\PSKRF\WLFOHXNHPLDDQGVXJJHVWD
UHODWLRQVKLSEHWZHHQEHQ]HQHH[SRVXUHDQGFKURQLFQRQO\PSKRF\WLFOHXNHPLDDQGFKURQLF
O\PSKRF\WLFOHXNHPLD(3$¶V,5,6GRFXPHQWDWLRQIRUEHQ]HQHDOVROLVWVDUDQJHRI[WR
[SHUJPDVWKHXQLWULVNHVWLPDWH 85( IRUEHQ]HQH -7KH,QWHUQDWLRQDO$JHQF\
IRU5HVHDUFKRQ&DQFHU ,$5& KDVGHWHUPLQHGWKDWEHQ]HQHLVDKXPDQFDUFLQRJHQDQGWKH86
'HSDUWPHQWRI+HDOWKDQG+XPDQ6HUYLFHV '++6 KDVFKDUDFWHUL]HGEHQ]HQHDVDNQRZQ
KXPDQFDUFLQRJHQ 
$QXPEHURIDGYHUVHQRQFDQFHUKHDOWKHIIHFWVLQFOXGLQJEORRGGLVRUGHUVVXFKDV
SUHOHXNHPLDDQGDSODVWLFDQHPLDKDYHDOVREHHQDVVRFLDWHGZLWKORQJWHUPH[SRVXUHWR
EHQ]HQH 7KHPRVWVHQVLWLYHQRQFDQFHUHIIHFWREVHUYHGLQKXPDQVEDVHGRQFXUUHQWGDWDLV
WKHGHSUHVVLRQRIWKHDEVROXWHO\PSKRF\WHFRXQWLQEORRG  (3$¶VLQKDODWLRQUHIHUHQFH
FRQFHQWUDWLRQ 5I& IRUEHQ]HQHLVJP7KH5I&LVEDVHGRQVXSSUHVVHGDEVROXWH
O\PSKRF\WHFRXQWVVHHQLQKXPDQVXQGHURFFXSDWLRQDOH[SRVXUHFRQGLWLRQV,QDGGLWLRQUHFHQW
ZRUNLQFOXGLQJVWXGLHVVSRQVRUHGE\WKH+HDOWK(IIHFWV,QVWLWXWH +(, SURYLGHVHYLGHQFHWKDW
-

$XQLWULVNHVWLPDWHLVGHILQHGDVWKHLQFUHDVHLQWKHOLIHWLPHULVNRIDQLQGLYLGXDOZKRLVH[SRVHGIRUDOLIHWLPHWR
JPEHQ]HQHLQDLU
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ELRFKHPLFDOUHVSRQVHVDUHRFFXUULQJDWORZHUOHYHOVRIEHQ]HQHH[SRVXUHWKDQSUHYLRXVO\
NQRZQ (3$¶V,5,6SURJUDPKDVQRW\HWHYDOXDWHGWKHVHQHZGDWD(3$GRHVQRW
FXUUHQWO\KDYHDQDFXWHUHIHUHQFHFRQFHQWUDWLRQIRUEHQ]HQH7KH$JHQF\IRU7R[LF6XEVWDQFHV
DQG'LVHDVH5HJLVWU\ $76'5 0LQLPDO5LVN/HYHO 05/ IRUDFXWHH[SRVXUHWREHQ]HQHLV
JPIRUGD\VH[SRVXUH .



+HDOWK(IIHFWVRI%XWDGLHQH

(3$KDVFKDUDFWHUL]HGEXWDGLHQHDVFDUFLQRJHQLFWRKXPDQVE\LQKDODWLRQ 7KH
,$5&KDVGHWHUPLQHGWKDWEXWDGLHQHLVDKXPDQFDUFLQRJHQDQGWKH86'++6KDV
FKDUDFWHUL]HGEXWDGLHQHDVDNQRZQKXPDQFDUFLQRJHQ 7KHUHDUHQXPHURXVVWXGLHV
FRQVLVWHQWO\GHPRQVWUDWLQJWKDWEXWDGLHQHLVPHWDEROL]HGLQWRJHQRWR[LFPHWDEROLWHVE\
H[SHULPHQWDODQLPDOVDQGKXPDQV7KHVSHFLILFPHFKDQLVPVRIEXWDGLHQHLQGXFHG
FDUFLQRJHQHVLVDUHXQNQRZQKRZHYHUWKHVFLHQWLILFHYLGHQFHVWURQJO\VXJJHVWVWKDWWKH
FDUFLQRJHQLFHIIHFWVDUHPHGLDWHGE\JHQRWR[LFPHWDEROLWHV$QLPDOGDWDVXJJHVWWKDWIHPDOHV
PD\EHPRUHVHQVLWLYHWKDQPDOHVIRUFDQFHUHIIHFWVDVVRFLDWHGZLWKEXWDGLHQHH[SRVXUH
WKHUHDUHLQVXIILFLHQWGDWDLQKXPDQVIURPZKLFKWRGUDZFRQFOXVLRQVDERXWVHQVLWLYH
VXESRSXODWLRQV7KH85(IRUEXWDGLHQHLVîSHUJP EXWDGLHQHDOVRFDXVHVD
YDULHW\RIUHSURGXFWLYHDQGGHYHORSPHQWDOHIIHFWVLQPLFHQRKXPDQGDWDRQWKHVHHIIHFWVDUH
DYDLODEOH7KHPRVWVHQVLWLYHHIIHFWZDVRYDULDQDWURSK\REVHUYHGLQDOLIHWLPHELRDVVD\RI
IHPDOHPLFH %DVHGRQWKLVFULWLFDOHIIHFWDQGWKHEHQFKPDUNFRQFHQWUDWLRQPHWKRGRORJ\DQ
5I&IRUFKURQLFKHDOWKHIIHFWVZDVFDOFXODWHGDWSSE DSSUR[LPDWHO\JP 



+HDOWK(IIHFWVRI)RUPDOGHK\GH

,Q(3$FRQFOXGHGWKDWIRUPDOGHK\GHLVDFDUFLQRJHQEDVHGRQQDVDOWXPRUVLQ
DQLPDOELRDVVD\V $Q,QKDODWLRQ85(IRUFDQFHUDQGD5HIHUHQFH'RVHIRURUDOQRQFDQFHU
HIIHFWVZHUHGHYHORSHGE\WKHDJHQF\DQGSRVWHGRQWKH,QWHJUDWHG5LVN,QIRUPDWLRQ6\VWHP
,5,6 GDWDEDVH6LQFHWKDWWLPHWKH1DWLRQDO7R[LFRORJ\3URJUDP 173 DQG,QWHUQDWLRQDO
$JHQF\IRU5HVHDUFKRQ&DQFHU ,$5& KDYHFRQFOXGHGWKDWIRUPDOGHK\GHLVDNQRZQKXPDQ
FDUFLQRJHQ 
7KHFRQFOXVLRQVE\,$5&DQG173UHIOHFWWKHUHVXOWVRIHSLGHPLRORJLFUHVHDUFK
SXEOLVKHGVLQFHLQFRPELQDWLRQZLWKSUHYLRXVDQLPDOKXPDQDQGPHFKDQLVWLFHYLGHQFH
5HVHDUFKFRQGXFWHGE\WKH1DWLRQDO&DQFHU,QVWLWXWHUHSRUWHGDQLQFUHDVHGULVNRI
QDVRSKDU\QJHDOFDQFHUDQGVSHFLILFO\PSKRKHPDWRSRLHWLFPDOLJQDQFLHVDPRQJZRUNHUVH[SRVHG
WRIRUPDOGHK\GH $1DWLRQDO,QVWLWXWHRI2FFXSDWLRQDO6DIHW\DQG+HDOWKVWXG\RIJDUPHQW
ZRUNHUVDOVRUHSRUWHGLQFUHDVHGULVNRIGHDWKGXHWROHXNHPLDDPRQJZRUNHUVH[SRVHGWR
IRUPDOGHK\GH ([WHQGHGIROORZXSRIDFRKRUWRI%ULWLVKFKHPLFDOZRUNHUVGLGQRWUHSRUW
HYLGHQFHRIDQLQFUHDVHLQQDVRSKDU\QJHDORUO\PSKRKHPDWRSRLHWLFFDQFHUVEXWDFRQWLQXLQJ
VWDWLVWLFDOO\VLJQLILFDQWH[FHVVLQOXQJFDQFHUVZDVUHSRUWHG )LQDOO\DVWXG\RIHPEDOPHUV
UHSRUWHGIRUPDOGHK\GHH[SRVXUHVWREHDVVRFLDWHGZLWKDQLQFUHDVHGULVNRIP\HORLGOHXNHPLD
EXWQRWEUDLQFDQFHU 

.

$PLQLPDOULVNOHYHO 05/ LVGHILQHGDVDQHVWLPDWHRIWKHGDLO\KXPDQH[SRVXUHWRDKD]DUGRXVVXEVWDQFHWKDWLV
OLNHO\WREHZLWKRXWDSSUHFLDEOHULVNRIDGYHUVHQRQFDQFHUKHDOWKHIIHFWVRYHUDVSHFLILHGGXUDWLRQRIH[SRVXUH
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+HDOWKHIIHFWVRIIRUPDOGHK\GHLQDGGLWLRQWRFDQFHUZHUHUHYLHZHGE\WKH$JHQF\IRU
7R[LFV6XEVWDQFHVDQG'LVHDVH5HJLVWU\LQ VXSSOHPHQWHGLQ DQGE\WKH:RUOG
+HDOWK2UJDQL]DWLRQ 7KHVHRUJDQL]DWLRQVUHYLHZHGWKHVFLHQWLILFOLWHUDWXUHFRQFHUQLQJKHDOWK
HIIHFWVOLQNHGWRIRUPDOGHK\GHH[SRVXUHWRHYDOXDWHKD]DUGVDQGGRVHUHVSRQVHUHODWLRQVKLSVDQG
GHILQHGH[SRVXUHFRQFHQWUDWLRQVIRUPLQLPDOULVNOHYHOV 05/V 7KHKHDOWKHQGSRLQWVUHYLHZHG
LQFOXGHGVHQVRU\LUULWDWLRQRIH\HVDQGUHVSLUDWRU\WUDFWUHGXFHGSXOPRQDU\IXQFWLRQQDVDO
KLVWRSDWKRORJ\DQGLPPXQHV\VWHPHIIHFWV,QDGGLWLRQUHVHDUFKRQUHSURGXFWLYHDQG
GHYHORSPHQWDOHIIHFWVDQGQHXURORJLFDOHIIHFWVZHUHGLVFXVVHGDORQJZLWKVHYHUDOVWXGLHVWKDW
VXJJHVWWKDWIRUPDOGHK\GHPD\LQFUHDVHWKHULVNRIDVWKPD±SDUWLFXODUO\LQWKH\RXQJ 
(3$UHOHDVHGDGUDIW7R[LFRORJLFDO5HYLHZRI)RUPDOGHK\GH±,QKDODWLRQ$VVHVVPHQW
WKURXJKWKH,5,6SURJUDPIRUSHHUUHYLHZE\WKH1DWLRQDO5HVHDUFK&RXQFLO 15& DQGSXEOLF
FRPPHQWLQ-XQH 7KHGUDIWDVVHVVPHQWUHYLHZHGPRUHUHFHQWUHVHDUFKIURPDQLPDODQG
KXPDQVWXGLHVRQFDQFHUDQGRWKHUKHDOWKHIIHFWV7KH15&UHOHDVHGWKHLUUHYLHZUHSRUWLQ$SULO
  KWWSZZZQDSHGXFDWDORJSKS"UHFRUGBLG  (3$LVFXUUHQWO\GHYHORSLQJD
UHYLVHGGUDIWDVVHVVPHQWLQUHVSRQVHWRWKLVUHYLHZ



+HDOWK(IIHFWVRI$FHWDOGHK\GH

$FHWDOGHK\GHLVFODVVLILHGLQ(3$¶V,5,6GDWDEDVHDVDSUREDEOHKXPDQFDUFLQRJHQ
EDVHGRQQDVDOWXPRUVLQUDWVDQGLVFRQVLGHUHGWR[LFE\WKHLQKDODWLRQRUDODQGLQWUDYHQRXV
URXWHV 7KH85(LQ,5,6IRUDFHWDOGHK\GHLVîSHUJP $FHWDOGHK\GHLV
UHDVRQDEO\DQWLFLSDWHGWREHDKXPDQFDUFLQRJHQE\WKH86'++6LQWKHWK5HSRUWRQ
&DUFLQRJHQVDQGLVFODVVLILHGDVSRVVLEO\FDUFLQRJHQLFWRKXPDQV *URXS% E\WKH,$5& 
(3$LVFXUUHQWO\FRQGXFWLQJDUHDVVHVVPHQWRIFDQFHUULVNIURPLQKDODWLRQH[SRVXUHWR
DFHWDOGHK\GH$FHWDOGHK\GHLVFXUUHQWO\OLVWHGRQWKH,5,63URJUDP0XOWL<HDU$JHQGDIRU
UHDVVHVVPHQWZLWKLQWKHQH[WIHZ\HDUV
7KHSULPDU\QRQFDQFHUHIIHFWVRIH[SRVXUHWRDFHWDOGHK\GHYDSRUVLQFOXGHLUULWDWLRQRI
WKHH\HVVNLQDQGUHVSLUDWRU\WUDFW ,QVKRUWWHUP ZHHN UDWVWXGLHVGHJHQHUDWLRQRI
ROIDFWRU\HSLWKHOLXPZDVREVHUYHGDWYDULRXVFRQFHQWUDWLRQOHYHOVRIDFHWDOGHK\GHH[SRVXUH 
'DWDIURPWKHVHVWXGLHVZHUHXVHGE\(3$WRGHYHORSDQLQKDODWLRQUHIHUHQFHFRQFHQWUDWLRQRI
JP6RPHDVWKPDWLFVKDYHEHHQVKRZQWREHDVHQVLWLYHVXESRSXODWLRQWRGHFUHPHQWVLQ
IXQFWLRQDOH[SLUDWRU\YROXPH )(9WHVW DQGEURQFKRFRQVWULFWLRQXSRQDFHWDOGHK\GH
LQKDODWLRQ 



+HDOWK(IIHFWVRI$FUROHLQ

(3$PRVWUHFHQWO\HYDOXDWHGWKHWR[LFRORJLFDODQGKHDOWKHIIHFWVOLWHUDWXUHUHODWHGWR
DFUROHLQLQDQGFRQFOXGHGWKDWWKHKXPDQFDUFLQRJHQLFSRWHQWLDORIDFUROHLQFRXOGQRWEH
GHWHUPLQHGEHFDXVHWKHDYDLODEOHGDWDZHUHLQDGHTXDWH1RLQIRUPDWLRQZDVDYDLODEOHRQWKH
FDUFLQRJHQLFHIIHFWVRIDFUROHLQLQKXPDQVDQGWKHDQLPDOGDWDSURYLGHGLQDGHTXDWHHYLGHQFHRI
FDUFLQRJHQLFLW\ 7KH,$5&GHWHUPLQHGLQWKDWDFUROHLQZDVQRWFODVVLILDEOHDVWRLWV
FDUFLQRJHQLFLW\LQKXPDQV 
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/HVLRQVWRWKHOXQJVDQGXSSHUUHVSLUDWRU\WUDFWRIUDWVUDEELWVDQGKDPVWHUVKDYHEHHQ
REVHUYHGDIWHUVXEFKURQLFH[SRVXUHWRDFUROHLQ 7KHDJHQF\KDVGHYHORSHGDQ5I&IRUDFUROHLQ
RIJPDQGDQ5I'RIJNJGD\ 
$FUROHLQLVH[WUHPHO\DFULGDQGLUULWDWLQJWRKXPDQVZKHQLQKDOHGZLWKDFXWHH[SRVXUH
UHVXOWLQJLQXSSHUUHVSLUDWRU\WUDFWLUULWDWLRQPXFXVK\SHUVHFUHWLRQDQGFRQJHVWLRQ7KHLQWHQVH
LUULWDQF\RIWKLVFDUERQ\OKDVEHHQGHPRQVWUDWHGGXULQJFRQWUROOHGWHVWVLQKXPDQVXEMHFWVZKR
VXIIHULQWROHUDEOHH\HDQGQDVDOPXFRVDOVHQVRU\UHDFWLRQVZLWKLQPLQXWHVRIH[SRVXUH 7KHVH
GDWDDQGDGGLWLRQDOVWXGLHVUHJDUGLQJDFXWHHIIHFWVRIKXPDQH[SRVXUHWRDFUROHLQDUH
VXPPDUL]HGLQ(3$¶V7R[LFRORJLFDO5HYLHZRI$FUROHLQ 6WXGLHVLQKXPDQVLQGLFDWHWKDW
OHYHOVDVORZDVSSP PJP IRUILYHPLQXWHVPD\HOLFLWVXEMHFWLYHFRPSODLQWVRIH\H
LUULWDWLRQZLWKLQFUHDVLQJFRQFHQWUDWLRQVOHDGLQJWRPRUHH[WHQVLYHH\HQRVHDQGUHVSLUDWRU\
V\PSWRPV$FXWHH[SRVXUHVLQDQLPDOVWXGLHVUHSRUWEURQFKLDOK\SHUUHVSRQVLYHQHVV%DVHGRQ
DQLPDOGDWD PRUHSURQRXQFHGUHVSLUDWRU\LUULWDQF\LQPLFHZLWKDOOHUJLFDLUZD\GLVHDVHLQ
FRPSDULVRQWRQRQGLVHDVHGPLFH  DQGGHPRQVWUDWLRQRIVLPLODUHIIHFWVLQKXPDQV HJ
UHGXFWLRQLQUHVSLUDWRU\UDWH LQGLYLGXDOVZLWKFRPSURPLVHGUHVSLUDWRU\IXQFWLRQ HJ
HPSK\VHPDDVWKPD DUHH[SHFWHGWREHDWLQFUHDVHGULVNRIGHYHORSLQJDGYHUVHUHVSRQVHVWR
VWURQJUHVSLUDWRU\LUULWDQWVVXFKDVDFUROHLQ(3$GRHVQRWFXUUHQWO\KDYHDQDFXWHUHIHUHQFH
FRQFHQWUDWLRQIRUDFUROHLQ7KHDYDLODEOHKHDOWKHIIHFWUHIHUHQFHYDOXHVIRUDFUROHLQKDYHEHHQ
VXPPDUL]HGE\(3$DQGLQFOXGHDQ$76'505/IRUDFXWHH[SRVXUHWRDFUROHLQRIJPIRU
GD\VH[SRVXUHDQG5HIHUHQFH([SRVXUH/HYHO 5(/ YDOXHVIURPWKH&DOLIRUQLD2IILFHRI
(QYLURQPHQWDO+HDOWK+D]DUG$VVHVVPHQW 2(++$ IRURQHKRXUDQGKRXUH[SRVXUHVRI
JPDQGJPUHVSHFWLYHO\ 



+HDOWK(IIHFWVRI3RO\F\FOLF2UJDQLF0DWWHU 320 

7KHWHUPSRO\F\FOLFRUJDQLFPDWWHU 320 GHILQHVDEURDGFODVVRIFRPSRXQGVWKDW
LQFOXGHVWKHSRO\F\FOLFDURPDWLFK\GURFDUERQFRPSRXQGV 3$+V 2QHRIWKHVHFRPSRXQGV
QDSKWKDOHQHLVGLVFXVVHGVHSDUDWHO\EHORZ320FRPSRXQGVDUHIRUPHGSULPDULO\IURP
FRPEXVWLRQDQGDUHSUHVHQWLQWKHDWPRVSKHUHLQJDVDQGSDUWLFXODWHIRUP&DQFHULVWKHPDMRU
FRQFHUQIURPH[SRVXUHWR320(SLGHPLRORJLFVWXGLHVKDYHUHSRUWHGDQLQFUHDVHLQOXQJFDQFHU
LQKXPDQVH[SRVHGWRGLHVHOH[KDXVWFRNHRYHQHPLVVLRQVURRILQJWDUHPLVVLRQVDQGFLJDUHWWH
VPRNHDOORIWKHVHPL[WXUHVFRQWDLQ320FRPSRXQGV $QLPDOVWXGLHVKDYHUHSRUWHG
UHVSLUDWRU\WUDFWWXPRUVIURPLQKDODWLRQH[SRVXUHWREHQ]R>D@S\UHQHDQGDOLPHQWDU\WUDFWDQG
OLYHUWXPRUVIURPRUDOH[SRVXUHWREHQ]R>D@S\UHQH ,Q(3$FODVVLILHGVHYHQ3$+V
EHQ]R>D@S\UHQHEHQ]>D@DQWKUDFHQHFKU\VHQHEHQ]R>E@IOXRUDQWKHQHEHQ]R>N@IOXRUDQWKHQH
GLEHQ]>DK@DQWKUDFHQHDQGLQGHQR>FG@S\UHQH DV*URXS%SUREDEOHKXPDQ
FDUFLQRJHQV 6LQFHWKDWWLPHVWXGLHVKDYHIRXQGWKDWPDWHUQDOH[SRVXUHVWR3$+VLQD
SRSXODWLRQRISUHJQDQWZRPHQZHUHDVVRFLDWHGZLWKVHYHUDODGYHUVHELUWKRXWFRPHVLQFOXGLQJ
ORZELUWKZHLJKWDQGUHGXFHGOHQJWKDWELUWKDVZHOODVLPSDLUHGFRJQLWLYHGHYHORSPHQWLQ
SUHVFKRROFKLOGUHQ \HDUVRIDJH  7KHVHDQGVLPLODUVWXGLHVDUHEHLQJHYDOXDWHGDVDSDUWRI
WKHRQJRLQJ,5,6UHDVVHVVPHQWRIKHDOWKHIIHFWVDVVRFLDWHGZLWKH[SRVXUHWREHQ]R>D@S\UHQH



+HDOWK(IIHFWVRI1DSKWKDOHQH

1DSKWKDOHQHLVIRXQGLQVPDOOTXDQWLWLHVLQJDVROLQHDQGGLHVHOIXHOV1DSKWKDOHQH
HPLVVLRQVKDYHEHHQPHDVXUHGLQODUJHUTXDQWLWLHVLQERWKJDVROLQHDQGGLHVHOH[KDXVWFRPSDUHG
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ZLWKHYDSRUDWLYHHPLVVLRQVIURPPRELOHVRXUFHVLQGLFDWLQJLWLVSULPDULO\DSURGXFWRI
FRPEXVWLRQ$FXWH VKRUWWHUP H[SRVXUHRIKXPDQVWRQDSKWKDOHQHE\LQKDODWLRQLQJHVWLRQRU
GHUPDOFRQWDFWLVDVVRFLDWHGZLWKKHPRO\WLFDQHPLDDQGGDPDJHWRWKHOLYHUDQGWKHQHUYRXV
V\VWHP &KURQLF ORQJWHUP H[SRVXUHRIZRUNHUVDQGURGHQWVWRQDSKWKDOHQHKDVEHHQUHSRUWHG
WRFDXVHFDWDUDFWVDQGUHWLQDOGDPDJH  (3$UHOHDVHGDQH[WHUQDOUHYLHZGUDIWRIDUHDVVHVVPHQW
RIWKHLQKDODWLRQFDUFLQRJHQLFLW\RIQDSKWKDOHQHEDVHGRQDQXPEHURIUHFHQWDQLPDO
FDUFLQRJHQLFLW\VWXGLHV 7KHGUDIWUHDVVHVVPHQWFRPSOHWHGH[WHUQDOSHHUUHYLHZ %DVHGRQ
H[WHUQDOSHHUUHYLHZFRPPHQWVUHFHLYHGDUHYLVHGGUDIWDVVHVVPHQWWKDWFRQVLGHUVDOOURXWHVRI
H[SRVXUHDVZHOODVFDQFHUDQGQRQFDQFHUHIIHFWVLVXQGHUGHYHORSPHQW7KHH[WHUQDOUHYLHZ
GUDIWGRHVQRWUHSUHVHQWRIILFLDODJHQF\RSLQLRQDQGZDVUHOHDVHGVROHO\IRUWKHSXUSRVHVRI
H[WHUQDOSHHUUHYLHZDQGSXEOLFFRPPHQW7KH1DWLRQDO7R[LFRORJ\3URJUDPOLVWHGQDSKWKDOHQH
DVUHDVRQDEO\DQWLFLSDWHGWREHDKXPDQFDUFLQRJHQLQRQWKHEDVLVRIELRDVVD\VUHSRUWLQJ
FOHDUHYLGHQFHRIFDUFLQRJHQLFLW\LQUDWVDQGVRPHHYLGHQFHRIFDUFLQRJHQLFLW\LQPLFH 
&DOLIRUQLD(3$KDVUHOHDVHGDQHZULVNDVVHVVPHQWIRUQDSKWKDOHQHDQGWKH,$5&KDV
UHHYDOXDWHGQDSKWKDOHQHDQGUHFODVVLILHGLWDV*URXS%SRVVLEO\FDUFLQRJHQLFWRKXPDQV 
1DSKWKDOHQHDOVRFDXVHVDQXPEHURIFKURQLFQRQFDQFHUHIIHFWVLQDQLPDOVLQFOXGLQJ
DEQRUPDOFHOOFKDQJHVDQGJURZWKLQUHVSLUDWRU\DQGQDVDOWLVVXHV 7KHFXUUHQW(3$,5,6
DVVHVVPHQWLQFOXGHVQRQFDQFHUGDWDRQK\SHUSODVLDDQGPHWDSODVLDLQQDVDOWLVVXHWKDWIRUPWKH
EDVLVRIWKHLQKDODWLRQ5I&RIJP 7KH$76'505/IRUDFXWHH[SRVXUHWRQDSKWKDOHQH
LVPJNJGD\



+HDOWK(IIHFWVRI2WKHU$LU7R[LFV

,QDGGLWLRQWRWKHFRPSRXQGVGHVFULEHGDERYHRWKHUFRPSRXQGVLQJDVHRXVK\GURFDUERQ
DQG30HPLVVLRQVIURPYHKLFOHVZLOOEHDIIHFWHGE\WKHUXOHV0RELOHVRXUFHDLUWR[LF
FRPSRXQGVWKDWZRXOGSRWHQWLDOO\EHLPSDFWHGLQFOXGHHWK\OEHQ]HQHSURSLRQDOGHK\GHWROXHQH
DQG[\OHQH,QIRUPDWLRQUHJDUGLQJWKHKHDOWKHIIHFWVRIWKHVHFRPSRXQGVFDQEHIRXQGLQ(3$¶V
,5,6GDWDEDVH 

6.1.1.8 ([SRVXUHDQG+HDOWK(IIHFWV$VVRFLDWHGZLWK7UDIILF
,QDGGLWLRQWRKHDOWKFRQFHUQVUHVXOWLQJIURPVSHFLILFDLUSROOXWDQWVDODUJHQXPEHURI
VWXGLHVKDYHH[DPLQHGWKHKHDOWKVWDWXVRISRSXODWLRQVQHDUPDMRUURDGZD\V7KHVHVWXGLHV
IUHTXHQWO\KDYHHPSOR\HGH[SRVXUHPHWULFVWKDWDUHQRWVSHFLILFWRLQGLYLGXDOSROOXWDQWVEXW
UDWKHUUHIOHFWWKHODUJHQXPEHURIGLIIHUHQWSROOXWDQWVIRXQGLQHOHYDWLRQQHDUPDMRUURDGV
,QWKLVVHFWLRQRIWKH5,$LQIRUPDWLRQRQKHDOWKHIIHFWVDVVRFLDWHGZLWKDLUTXDOLW\QHDU
PDMRUURDGVRUWUDIILFLQJHQHUDOLVVXPPDUL]HG*HQHUDOO\WKHVHFWLRQPDNHVXVHRISXEOLFDWLRQV
WKDWV\VWHPDWLFDOO\UHYLHZOLWHUDWXUHRQDJLYHQKHDOWKWRSLF,QSDUWLFXODUWKLVVHFWLRQPDNHV
IUHTXHQWUHIHUHQFHRIDUHSRUWRIE\WKH+HDOWK(IIHFWV,QVWLWXWH +(, 3DQHORQWKH+HDOWK(IIHFWV
RI7UDIILF5HODWHG$LU3ROOXWLRQSXEOLVKHGLQDVDUHYLHZRIUHOHYDQWVWXGLHV /2WKHU
V\VWHPDWLFUHYLHZVRIUHOHYDQWOLWHUDWXUHDUHFLWHGZHUHDSSURSULDWH
/
,WVKRXOGEHQRWHGWKDWWKHUHDUHQRSHHUUHYLHZHG(3$DXWKRUHGUHYLHZVRIWUDIILFUHODWHGKHDOWKVWXGLHV7KH+(,
SDQHOSULPDULO\XVHGHSLGHPLRORJ\VWXGLHVIRULQIHUULQJZKHWKHUWKHUHZDVVXIILFLHQWHYLGHQFHRIDFDXVDODVVRFLDWLRQ
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3RSXODWLRQVQHDU0DMRU5RDGV

1XPHURXVVWXGLHVKDYHHVWLPDWHGWKHVL]HDQGGHPRJUDSKLFVRISRSXODWLRQVWKDWOLYHQHDU
PDMRUURDGV2WKHUVWXGLHVKDYHHVWLPDWHGWKHQXPEHURIVFKRROVQHDUPDMRUURDGVDQGWKH
SRSXODWLRQVRIVWXGHQWVLQVXFKVFKRROV
(YHU\WZR\HDUVWKH86&HQVXV%XUHDX¶V$PHULFDQ+RXVLQJ6XUYH\ $+6 KDV
UHSRUWHGZKHWKHUKRXVLQJXQLWVDUHZLWKLQIHHWRIDQ³DLUSRUWUDLOURDGRUKLJKZD\ZLWKIRXU
RUPRUHODQHV´7KHVXUYH\UHSRUWVWKDWRYHUPLOOLRQKRPHVRUSHUFHQWRIDOOKRXVLQJ
XQLWVLQWKH86ZHUHORFDWHGLQVXFKDUHDV$VVXPLQJWKDWSRSXODWLRQVDQGKRXVLQJXQLWVDUHLQ
WKHVDPHORFDWLRQVWKLVFRUUHVSRQGVWRDSRSXODWLRQRIPRUHWKDQPLOOLRQ86UHVLGHQWVLQ
FORVHSUR[LPLW\WRKLJKWUDIILFURDGZD\VRURWKHUWUDQVSRUWDWLRQVRXUFHV$FFRUGLQJWRWKH
&HQWUDO,QWHOOLJHQFH$JHQF\¶V:RUOG)DFWERRNLQWKH8QLWHG6WDWHVKDGNPRU
URDGZD\VNPRIUDLOZD\VDQGDLUSRUWV$VVXFKKLJKZD\VUHSUHVHQWWKH
RYHUZKHOPLQJPDMRULW\RIWUDQVSRUWDWLRQIDFLOLWLHVGHVFULEHGE\WKLVIDFWRULQWKH$+6
7KH$+6UHSRUWVDUHSXEOLVKHGHYHU\WZR\HDUVDQGXQWLOUHFRUGHGZKHWKHUKRPHV
ZHUHORFDWHGQHDUKLJKZD\VZLWKIRXURUPRUHODQHVUDLOURDGVRUDLUSRUWV$VVXFKWUHQGVLQWKH
$+6FDQEHUHSRUWHGWRGHVFULEHZKHWKHUDJUHDWHURUOHVVHUSURSRUWLRQRIKRPHVDUHORFDWHGQHDU
PDMRUURDGVRYHUWLPH)LJXUHGHSLFWVWUHQGVLQWKHQXPEHUDQGSURSRUWLRQRIKRPHVORFDWHG
QHDUPDMRUWUDQVSRUWDWLRQVRXUFHVZKLFKJHQHUDOO\LQGLFDWHODUJHURDGZD\V$VWKHILJXUH
LQGLFDWHVVLQFHWKHUHKDVEHHQDVXEVWDQWLDOLQFUHDVHLQWKHQXPEHUDQGSHUFHQWDJHRI
KRPHVORFDWHGQHDUPDMRUWUDQVSRUWDWLRQVRXUFHV$VVXFKWKHSRSXODWLRQLQFORVHSUR[LPLW\WR
WKHVHVRXUFHVZKLFKPD\EHDIIHFWHGE\QHDUURDGDLUTXDOLW\DQGKHDOWKFRQFHUQVDSSHDUVWR
KDYHLQFUHDVHGRYHUWLPH


H[LVWVEHWZHHQDSDUWLFXODUKHDOWKHIIHFWDQGWUDIILFUHODWHGDLUSROOXWLRQ,QLWVZHLJKWRIHYLGHQFHGHWHUPLQDWLRQV
WKHSDQHODOVRSODFHG³FRQVLGHUDEOHZHLJKW´RQFRQWUROOHGKXPDQH[SRVXUHVWXGLHV+RZHYHULWUHVWULFWHG
FRQVLGHUDWLRQRIRWKHUWR[LFRORJLFDOVWXGLHVWRZKHWKHURUQRWWKHVWXGLHVSURYLGHG³JHQHUDOPHFKDQLVWLFVXSSRUW´IRU
WKHLQIHUHQFHVRIFDXVDOLW\PDGHRQWKHEDVLVRIHSLGHPLRORJ\
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)LJXUH7UHQGVLQ3RSXODWLRQVQHDU/DUJH+LJKZD\V5DLOURDGVDQG$LUSRUWV

)XUWKHUPRUHDFFRUGLQJWRGDWDIURPWKH$PHULFDQ7LPH8VH6XUYH\ $786 
FRQGXFWHGE\WKH%XUHDXRI/DERU6WDWLVWLFV %76 $PHULFDQVVSHQGPRUHWKDQDQKRXU
WUDYHOLQJHDFKGD\RQDYHUDJH $OWKRXJKWKH$786GRHVQRWLQGLFDWHWKHLUPRGHRIWUDYHO
WKHPDMRULW\RIWULSVXQGHUWDNHQQDWLRQDOO\LVE\PRWRUYHKLFOH $VVXFKGDLO\WUDYHODFWLYLW\
EULQJVQHDUO\DOOUHVLGHQWVLQWRDKLJKH[SRVXUHPLFURHQYLURQPHQWIRUSDUWRIWKHGD\



3UHPDWXUH0RUWDOLW\

7KH+(,SDQHOUHSRUWFRQFOXGHGWKDWHYLGHQFHOLQNLQJWUDIILFDVVRFLDWHGDLUSROOXWLRQZLWK
SUHPDWXUHPRUWDOLW\IURPDOOFDXVHVZDV³VXJJHVWLYHEXWQRWVXIILFLHQW´WRLQIHUDFDXVDO
UHODWLRQVKLS7KLVFRQFOXVLRQZDVEDVHGODUJHO\RQVHYHUDOORQJWHUPVWXGLHVWKDW³TXDOLWDWLYHO\´
H[DPLQHGZKHWKHURUQRWVRPHRQHZDVH[SRVHGWRWUDIILFDVVRFLDWHGDLUSROOXWLRQ,QDGGLWLRQ
EDVHGRQVHYHUDOVKRUWWHUPVWXGLHVRIH[SRVXUHWKHSDQHOFRQFOXGHGWKDWWKHUHZDV³VXJJHVWLYH
EXWQRWVXIILFLHQW´HYLGHQFHWRLQIHUDFDXVDOUHODWLRQEHWZHHQWUDIILFUHODWHGH[SRVXUHDQG
FDUGLRYDVFXODUPRUWDOLW\



&DUGLRYDVFXODU(IIHFWV

6.1.1.8.3.1 Cardiac Physiology

([SRVXUHWRWUDIILFDVVRFLDWHGSROOXWDQWVKDVEHHQDVVRFLDWHGZLWKFKDQJHVLQFDUGLDF
SK\VLRORJ\LQFOXGLQJFDUGLDFIXQFWLRQ2QHFRPPRQPHDVXUHRIFDUGLDFIXQFWLRQLVKHDUWUDWH
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YDULDELOLW\ +59 DQLQGLFDWRURIWKHKHDUW¶VDELOLW\WRUHVSRQGWRYDULDWLRQVLQVWUHVVUHIOHFWLQJ
WKHQHUYRXVV\VWHP¶VDELOLW\WRUHJXODWHWKHKHDUW 05HGXFHG+59LVDVVRFLDWHGZLWKDGYHUVH
FDUGLRYDVFXODUHYHQWVVXFKDVP\RFDUGLDOLQIDUFWLRQLQKHDUWGLVHDVHSDWLHQWV7KH+(,SDQHO
FRQFOXGHGWKDWDYDLODEOHHYLGHQFHSURYLGHVHYLGHQFHIRUDFDXVDODVVRFLDWLRQEHWZHHQH[SRVXUH
WRWUDIILFUHODWHGSROOXWDQWVDQGUHGXFHGFRQWURORI+59E\WKHQHUYRXVV\VWHP2YHUDOOWKH
SDQHOFRQFOXGHGWKDWWKHHYLGHQFHZDV³VXJJHVWLYHEXWQRWVXIILFLHQW´WRLQIHUDFDXVDOUHODWLRQ
EHWZHHQWUDIILFUHODWHGSROOXWDQWVDQGFDUGLDFIXQFWLRQ6WXGLHVVXJJHVWWKDWWKH+59FKDQJHV
IURPWUDIILFUHODWHGDLUSROOXWLRQUHVXOWLQFKDQJHVWRKHDUWUK\WKPVZKLFKFDQOHDGWR
DUUK\WKPLD 
6.1.1.8.3.2 Heart Attack and Atherosclerosis

7KH+(,SDQHOFRQFOXGHGWKDWHSLGHPLRORJLFHYLGHQFHRIWKHDVVRFLDWLRQEHWZHHQWUDIILF
UHODWHGSROOXWDQWVDQGKHDUWDWWDFNVDQGDWKHURVFOHURVLVZDV³VXJJHVWLYHEXWQRWVXIILFLHQW´WR
LQIHUDFDXVDODVVRFLDWLRQ,QDGGLWLRQWKHSDQHOFRQFOXGHGWKDWWKHWR[LFRORJ\VWXGLHVWKH\
UHYLHZHGSURYLGHG³VXJJHVWLYHHYLGHQFHWKDWH[SRVXUHWRWUDIILFHPLVVLRQVLQFOXGLQJDPELHQW
DQGODERUDWRU\JHQHUDWHG>30@DQGGLHVHODQGJDVROLQHHQJLQHH[KDXVWDOWHUVFDUGLRYDVFXODU
IXQFWLRQ´7KHSDQHOQRWHGWKHUHDUHIHZVWXGLHVRIKXPDQYROXQWHHUVH[SRVHGWRUHDOZRUOG
WUDIILFPL[WXUHZKLFKZHUHQRWHQWLUHO\FRQVLVWHQW7KHSDQHOQRWHVWKDWWKHVWXGLHVSURYLGH
FRQVLVWHQWHYLGHQFHIRUH[SRVXUHWR30DQGLPSDLUHGFDUGLRYDVFXODUUHVSRQVHV,QDGGLWLRQWR
WKH+(,VWXG\VHYHUDORWKHUUHYLHZVRIDYDLODEOHHYLGHQFHFRQFOXGHWKDWWKHUHLVHYLGHQFH
VXSSRUWLQJDFDXVDODVVRFLDWLRQEHWZHHQWUDIILFUHODWHGDLUSROOXWLRQDQGFDUGLRYDVFXODU
GLVHDVH 
$QXPEHURIPHFKDQLVPVIRUFDUGLRYDVFXODUGLVHDVHDUHKLJKOLJKWHGLQWKH+(,DQG$+$
UHSRUWLQFOXGLQJPRGLILHGEORRGYHVVHOHQGRWKHOLDOIXQFWLRQ HJWKHDELOLW\WRGLODWH 
DWKHURVFOHURVLVDQGR[LGDWLYHVWUHVV7KH+(,UHYLHZFLWHV³WZRZHOOH[HFXWHGVWXGLHV´LQZKLFK
KRVSLWDOL]DWLRQIRUDFXWHP\RFDUGLDOLQIDUFWLRQ LHKHDUWDWWDFN ZHUHDVVRFLDWHGZLWKWUDIILF
H[SRVXUHVDQGDSURVSHFWLYHVWXG\ILQGLQJKLJKHUUDWHVRIDUWHULDOKDUGHQLQJDQGFRURQDU\KHDUW
GLVHDVHQHDUWUDIILF



5HVSLUDWRU\(IIHFWV

6.1.1.8.4.1 Asthma

3HGLDWULFDVWKPDDQGDVWKPDV\PSWRPVDUHWKHHIIHFWVWKDWKDYHEHHQHYDOXDWHGE\WKH
ODUJHVWQXPEHURIVWXGLHVLQWKHHSLGHPLRORJLFOLWHUDWXUHRQWKHWRSLF,QJHQHUDOVWXGLHV
FRQVLVWHQWO\VKRZHIIHFWVRIUHVLGHQWLDORUVFKRROH[SRVXUHWRWUDIILFDQGDVWKPDV\PSWRPVDQG
WKHHIIHFWVDUHIUHTXHQWO\VWDWLVWLFDOO\VLJQLILFDQW6WXGLHVKDYHHPSOR\HGERWKVKRUWWHUPDQG
ORQJWHUPH[SRVXUHPHWULFVDQGDUDQJHRIGLIIHUHQWUHVSLUDWRU\PHDVXUHV+(,6SHFLDO5HSRUW
 +(,3DQHORQWKH+HDOWK(IIHFWVRI7UDIILF5HODWHG$LU3ROOXWLRQ FRQFOXGHGWKDWWKHUH
LVVXIILFLHQWHYLGHQFHIRUDFDXVDODVVRFLDWLRQEHWZHHQH[SRVXUHWRWUDIILFUHODWHGDLUSROOXWLRQ
DQGH[DFHUEDWLRQRIDVWKPDV\PSWRPVLQFKLOGUHQ

0

7KHDXWRQRPLFQHUYRXVV\VWHP $16 FRQVLVWVRIV\PSDWKHWLFDQGSDUDV\PSDWKHWLFFRPSRQHQWV7KHV\PSDWKHWLF
$16VLJQDOVERG\V\VWHPVWR³ILJKWRUIOLJKW´7KHSDUDV\PSDWKHWLF$16VLJQDOVWKHERG\WR³UHVWDQGGLJHVW´,Q
JHQHUDO+59LVLQGLFDWLYHRISDUDV\PSDWKHWLFFRQWURORIWKHKHDUW
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:KLOHWKHUHLVJHQHUDOFRQVLVWHQF\LQVWXGLHVH[DPLQLQJDVWKPDLQFLGHQFHLQFKLOGUHQWKH
DYDLODEOHVWXGLHVHPSOR\GLIIHUHQWGHILQLWLRQVRIDVWKPD HJVHOIUHSRUWHGYVKRVSLWDOUHFRUGV 
PHWKRGVRIH[SRVXUHDVVHVVPHQWDQGSRSXODWLRQDJHUDQJHV$VVXFKWKHRYHUDOOHYLGHQFH
ZKLOHVXSSRUWLYHRIDQDVVRFLDWLRQEHWZHHQWUDIILFH[SRVXUHDQGQHZRQVHWDVWKPDDUHOHVV
FRQVLVWHQWWKDQIRUDVWKPDV\PSWRPV7KH+(,UHSRUWGHWHUPLQHGWKDWHYLGHQFHLVEHWZHHQ
³VXIILFLHQW´DQG³VXJJHVWLYH´RIDFDXVDOUHODWLRQVKLSEHWZHHQH[SRVXUHWRWUDIILFUHODWHGDLU
SROOXWLRQDQGLQFLGHQW QHZRQVHW DVWKPDLQFKLOGUHQ +(,3DQHORQWKH+HDOWK(IIHFWVRI
7UDIILF5HODWHG$LU3ROOXWLRQ $UHFHQWPHWDDQDO\VLVRIVWXGLHVRQLQFLGHQWDVWKPDDQG
DLUSROOXWLRQLQJHQHUDOEDVHGRQVWXGLHVGRPLQDWHGE\WUDIILFOLQNHGH[SRVXUHPHWULFVDOVR
FRQFOXGHGWKDWDYDLODEOHHYLGHQFHLVFRQVLVWHQWZLWK+(,¶VFRQFOXVLRQ $QGHUVRQHWDO 
7KHVWXG\UHSRUWHGH[FHVVPDLQULVNHVWLPDWHVIRUGLIIHUHQWSROOXWDQWVUDQJLQJIURPSHUFHQW
SHUPJPRIORQJWHUPH[SRVXUH UDQGRPHIIHFWVPRGHOV 2WKHUTXDOLWDWLYHUHYLHZV 6DODP
HWDO%UDEDFNDQG)RUVEHUJ FRQFOXGHWKDWDYDLODEOHHYLGHQFHLVFRQVLVWHQWZLWKWKH
K\SRWKHVLVWKDWWUDIILFDVVRFLDWHGDLUSROOXWDQWVDUHDVVRFLDWHGZLWKLQFLGHQWDVWKPD
6.1.1.8.4.2 Chronic Obstructive Pulmonary Disease (COPD)

7KH+(,SDQHOUHYLHZHGDYDLODEOHVWXGLHVH[DPLQLQJ&23'LQWKHFRQWH[WRIWUDIILF
DVVRFLDWHGDLUSROOXWLRQ%HFDXVHRIKRZWKHSDQHOVHOHFWHGVWXGLHVIRULQFOXVLRQLQUHYLHZWKHUH
ZHUHRQO\WZRVWXGLHVWKDWWKH\XVHGWRUHYLHZWKHDYDLODEOHHYLGHQFH%RWKVWXGLHVUHSRUWHG
VRPHSRVLWLYHDVVRFLDWLRQVEXWQRWIRUDOOWUDIILFPHWULFV7KHVPDOOQXPEHURIVWXGLHVDQGODFN
RIFRQVLVWHQF\DFURVVWUDIILFPHWULFVOHGWKHSDQHOWRFRQFOXGHWKDWWKHUHLVLQVXIILFLHQWHYLGHQFH
IRUWUDIILFDVVRFLDWHGDLUSROOXWLRQFDXVLQJ&23'
6.1.1.8.4.3 Allergy

7KHUHDUHQXPHURXVKXPDQDQGDQLPDOH[SHULPHQWDOVWXGLHVWKDWSURYLGHVVWURQJO\
VXJJHVWLYHHYLGHQFHWKDWWUDIILFUHODWHGDLUSROOXWDQWVFDQHQKDQFHDOOHUJLFUHVSRQVHVWRFRPPRQ
DOOHUJHQV +RZHYHULQLWVUHYLHZRIHSLGHPLRORJLFVWXGLHVWKDWDGGUHVVWUDIILF
UHODWHGDLUSROOXWLRQ¶VHIIHFWRQDOOHUJLHVWKH+(,H[SHUWSDQHO +(, UHSRUWHGWKDWRQO\
WZRVXFKVWXGLHVVKRZHGFRQVLVWHQWO\SRVLWLYHDVVRFLDWLRQV$VDUHVXOWGHVSLWHWKHVWURQJO\
VXJJHVWLYHH[SHULPHQWDOHYLGHQFHWKHSDQHOFRQFOXGHGWKDWWKHUHLV³LQDGHTXDWHLQVXIILFLHQW´
HYLGHQFHRIDQDVVRFLDWLRQEHWZHHQDOOHUJ\DQGWUDIILFDVVRFLDWHGDLUSROOXWLRQ$VQRWHGDERYH
WKH+(,SDQHOFRQVLGHUHGWR[LFRORJLFDOVWXGLHVRQO\EDVHGRQZKHWKHURUQRWWKH\SURYLGH
PHFKDQLVWLFVXSSRUWIRUREVHUYDWLRQVDQGLQIHUHQFHVGHULYHGIURPHSLGHPLRORJ\
6.1.1.8.4.4 Lung Function

7KHUHDUHQXPHURXVPHDVXUHPHQWVRIEUHDWKLQJ VSLURPHWU\ WKDWLQGLFDWHWKHSUHVHQFHRU
GHJUHHRIDLUZD\GLVHDVHVXFKDVDVWKPDDQGFKURQLFREVWUXFWLYHSXOPRQDU\GLVHDVH &23' 
)RUFHGYLWDOFDSDFLW\ )9& LVPHDVXUHGZKHQDSDWLHQWPD[LPDOO\ILOOVWKHLUOXQJVDQGWKHQ
EORZVWKHLUKDUGHVWLQFRPSOHWHO\H[KDOLQJ7KHSHDNH[SLUDWRU\IORZ 3() LVWKHPD[LPXPDLU
IORZDFKLHYDEOHGXULQJH[KDODWLRQ7KHIRUFHGH[SLUDWRU\YROXPHLQWKHILUVWVHFRQGRI
H[KDODWLRQLVUHIHUUHGWRDV)(9  )(9  DQG3()UHIOHFWWKHIXQFWLRQRIWKHODUJHDLUZD\V)9&
DQG)(9  DORQJZLWKWKHLUUDWLR )9&)(9  DUHXVHGWRFODVVLI\DLUZD\REVWUXFWLRQLQDVWKPD
DQG&23'0HDVXUHPHQWVRIDLUIORZDWYDULRXVWLPHVGXULQJIRUFHGH[KDODWLRQVXFKDV
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SHUFHQWSHUFHQWDQGSHUFHQWDUHDOVRXVHG7KHIORZDWSHUFHQWRIIRUFHGH[KDODWLRQ
)()  UHIOHFWVWKHVWDWXVRIVPDOODLUZD\VZKLFKDVWKPDDQG&23'DIIHFW
7KH+(,SDQHOFRQFOXGHGWKDWWKHDYDLODEOHOLWHUDWXUHVXJJHVWVWKDWORQJWHUPH[SRVXUHWR
WUDIILFUHODWHGDLUSROOXWLRQLVDVVRFLDWHGZLWKUHGXFHGOXQJIXQFWLRQLQDGROHVFHQWVDQG\RXQJ
DGXOWVDQGWKDWOXQJIXQFWLRQLVORZHULQSRSXODWLRQVLQDUHDVZLWKKLJKWUDIILFUHODWHGDLU
SROOXWDQWOHYHOV+RZHYHUWKHSDQHOQRWHGWKHGLIILFXOW\RIGLVHQWDQJOLQJWUDIILFVSHFLILF
H[SRVXUHVIURPXUEDQDLUSROOXWLRQLQJHQHUDO7KHVWXGLHVUHYLHZHGWKDWZHUHPRUHVSHFLILFDOO\
RULHQWHGWRZDUGWUDIILFZHUHQRWFRQVLVWHQWLQWKHLUILQGLQJV$VDUHVXOWWKHSDQHOIRXQGWKDWWKH
HYLGHQFHOLQNLQJOXQJIXQFWLRQDQGWUDIILFH[SRVXUHLV³LQDGHTXDWHDQGLQVXIILFLHQW´WRLQIHUD
FDXVDOUHODWLRQVKLS



5HSURGXFWLYHDQG'HYHORSPHQWDO(IIHFWV

6HYHUDOVWXGLHVKDYHUHSRUWHGDVVRFLDWLRQVEHWZHHQWUDIILFUHODWHGDLUSROOXWLRQDQG
DGYHUVHELUWKRXWFRPHVVXFKDVSUHWHUPELUWKDQGORZELUWKZHLJKW$WWKHWLPHRIWKH+(,
UHYLHZWKHSDQHOFRQFOXGHGWKDWHYLGHQFHIRUDGYHUVHELUWKRXWFRPHVEHLQJFDXVDOO\DVVRFLDWHG
ZLWKWUDIILFUHODWHGH[SRVXUHVZDV³LQDGHTXDWHDQGLQVXIILFLHQW´2QO\IRXUVWXGLHVPHWWKH
SDQHO¶VLQFOXVLRQFULWHULDDQGKDGOLPLWHGJHRJUDSKLFFRYHUDJH2QHVWXG\SURYLGHGHYLGHQFHRI
VPDOOEXWFRQVLVWHQWO\LQFUHDVHGULVNVXVLQJPXOWLSOHH[SRVXUHPHWULFV1RVWXGLHVZHUHDWWKH
WLPHDYDLODEOHWKDWH[DPLQHGWUDIILFVSHFLILFH[SRVXUHVDQGFRQJHQLWDODEQRUPDOLWLHV6LQFHWKHQ
VHYHUDOVWXGLHVLQYHVWLJDWLQJELUWKRXWFRPHVKDYHEHHQSXEOLVKHGEXWQRQHZV\VWHPDWLFUHYLHZV
2QHQHZPHWDDQDO\VLVRIDLUSROOXWLRQDQGFRQJHQLWDODEQRUPDOLWLHVKDVEHHQSXEOLVKHGWKRXJK
QRQHRIWKHUHYLHZHGVWXGLHVLQFOXGHVWUDIILFVSHFLILFH[SRVXUHLQIRUPDWLRQ
7KH+(,SDQHODOVRUHYLHZHGWR[LFRORJLFDOVWXGLHVRIWUDIILFUHODWHGDLUSROOXWDQWVDQG
IHUWLOLW\:KLOHQXPHURXVVWXGLHVH[DPLQLQJDQLPDORUKXPDQH[SRVXUHDQGVSHUPFRXQWKDYH
EHHQSXEOLVKHGWKHSDQHOFRQFOXGHGWKDWWKHJHQHUDOO\KLJKH[SRVXUHFRQFHQWUDWLRQVHPSOR\HGLQ
WKHVWXGLHVOLPLWHGWKHDSSOLFDELOLW\WRW\SLFDODPELHQWFRQFHQWUDWLRQV%HFDXVHWKHUHZDVQR
RYHUODSLQWKHHIIHFWVVWXGLHGE\HSLGHPLRORJ\DQGWR[LFRORJ\VWXGLHVQRV\QWKHVLVUHYLHZRIWKH
FRPELQHGOLWHUDWXUHZDVXQGHUWDNHQ
6LQFHWKH+(,SDQHO¶VSXEOLFDWLRQDV\VWHPDWLFUHYLHZDQGPHWDDQDO\VLVRIDLUSROOXWLRQ
DQGFRQJHQLWDODEQRUPDOLWLHVZDVSXEOLVKHG ,QWKDWUHYLHZRQO\RQHVWXG\GLUHFWO\LQFOXGHG
QHDUE\WUDIILFLQLWVH[SRVXUHDQDO\VLV$VVXFKWKHUHDUHQRV\VWHPDWLFUHYLHZVWKDWVSHFLILFDOO\
DGGUHVVWUDIILF¶VLPSDFWRQFRQJHQLWDODEQRUPDOLWLHV



&DQFHU

6.1.1.8.6.1 Childhood Cancer

,Q%RRWKHHWDOSXEOLVKHGDV\VWHPDWLFUHYLHZDQGPHWDDQDO\VLVRIVWXGLHVRI
FKLOGKRRGOHXNHPLDULVNVDVVRFLDWHGIRUSRSXODWLRQVQHDUPDMRUURDGV 7KHVWXG\FRQFOXGHG
WKDWFKLOGKRRGOHXNHPLDZDVSRVLWLYHO\DVVRFLDWHGZLWKUHVLGHQWLDOH[SRVXUHGXULQJFKLOGKRRG
EXWQRWGXULQJWKHSUHQDWDOSHULRG2WKHUOLWHUDWXUHUHYLHZVKDYHQRWFRQFOXGHGWKDWDYDLODEOH
HYLGHQFHVXSSRUWVDQDVVRFLDWLRQEHWZHHQFKLOGKRRGOHXNHPLDDQGWUDIILFH[SRVXUH )RU
H[DPSOHWKH+(,SDQHOFRQFOXGHGWKDWWKHDYDLODEOHHSLGHPLRORJLFHYLGHQFHZDV³LQDGHTXDWH
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DQGLQVXIILFLHQW´WRLQIHUDFDXVDOUHODWLRQVKLSEHWZHHQWUDIILFUHODWHGDLUSROOXWLRQDQGFKLOGKRRG
FDQFHU
6.1.1.8.6.2 Adult Cancer

6HYHUDOVWXGLHVKDYHH[DPLQHGWKHULVNRIDGXOWOXQJFDQFHUVLQUHODWLRQWRH[SRVXUHWR
WUDIILFUHODWHGDLUSROOXWDQWV7KH+(,SDQHOHYDOXDWHGIRXUVXFKVWXGLHVDQGUDWHGWKHDYDLODEOH
HYLGHQFHDV³LQDGHTXDWHDQGLQVXIILFLHQW´WRLQIHUDFDXVDOUHODWLRQIRUQRQRFFXSDWLRQDOOXQJ
FDQFHU



1HXURORJLFDO(IIHFWV

7KH+(,SDQHOIRXQGWKDWFXUUHQWWR[LFRORJLFDQGHSLGHPLRORJLFOLWHUDWXUHRQWKH
QHXURWR[LFLW\RIWUDIILFUHODWHGDLUSROOXWLRQZDVLQDGHTXDWHIRUWKHLUHYDOXDWLRQ7KHSDQHOQRWHG
WKDWWKHUHZHUHDQXPEHURIWR[LFRORJLFVWXGLHVRIWUDIILFDVVRFLDWHGSROOXWDQWVEXWIRXQGWKHPWR
KDYHGLYHUVHH[SRVXUHSURWRFROVDQLPDOPRGHOVDQGHQGSRLQWVPDNLQJWKHPXQVXLWDEOHIRU
V\VWHPDWLFHYDOXDWLRQ

 (QYLURQPHQWDO(IIHFWV$VVRFLDWHGZLWK([SRVXUHWR1RQ*+*3ROOXWDQWV
$ORQJZLWKUHGXFLQJ*+*VWKH3KDVHVWDQGDUGVDOVRKDYHDQLPSDFWRQQRQ*+*
FULWHULDDQGDLUWR[LFSROOXWDQW HPLVVLRQV$VGLVFXVVHGLQ&KDSWHUWKHVWDQGDUGVZLOOLPSDFW
H[KDXVWHPLVVLRQVRIWKHVHSROOXWDQWVIURPYHKLFOHVDQGZLOODOVRLPSDFWHPLVVLRQVWKDWRFFXU
GXULQJWKHUHILQLQJDQGGLVWULEXWLRQRIIXHO XSVWUHDPVRXUFHV 
,QWKLVVHFWLRQZHZLOOGLVFXVVWKHHQYLURQPHQWDOHIIHFWVDVVRFLDWHGZLWKQRQ*+*
SROOXWDQWVVSHFLILFDOO\SDUWLFXODWHPDWWHUR]RQH12 ; 62 ; DQGDLUWR[LFV

6.1.2.1 9LVLELOLW\'HJUDGDWLRQ
9LVLELOLW\FDQEHGHILQHGDVWKHGHJUHHWRZKLFKWKHDWPRVSKHUHLVWUDQVSDUHQWWRYLVLEOH
OLJKW 9LVLELOLW\LPSDLUPHQWLVFDXVHGE\OLJKWVFDWWHULQJDQGDEVRUSWLRQE\VXVSHQGHG
SDUWLFOHVDQGJDVHV)LQHSDUWLFOHVZLWKVLJQLILFDQWOLJKWH[WLQFWLRQHIILFLHQFLHVLQFOXGHVXOIDWHV
QLWUDWHVRUJDQLFFDUERQHOHPHQWDOFDUERQDQGVRLO 9LVLELOLW\LVLPSRUWDQWEHFDXVHLWKDV
GLUHFWVLJQLILFDQFHWRSHRSOH¶VHQMR\PHQWRIGDLO\DFWLYLWLHVLQDOOSDUWVRIWKHFRXQWU\
,QGLYLGXDOVYDOXHJRRGYLVLELOLW\IRUWKHZHOOEHLQJLWSURYLGHVWKHPGLUHFWO\ZKHUHWKH\OLYHDQG
ZRUNDQGLQSODFHVZKHUHWKH\HQMR\UHFUHDWLRQDORSSRUWXQLWLHV9LVLELOLW\LVDOVRKLJKO\YDOXHG
LQVLJQLILFDQWQDWXUDODUHDVVXFKDVQDWLRQDOSDUNVDQGZLOGHUQHVVDUHDVDQGVSHFLDOHPSKDVLVLV
JLYHQWRSURWHFWLQJYLVLELOLW\LQWKHVHDUHDV)RUPRUHLQIRUPDWLRQRQYLVLELOLW\VHHWKHILQDO
30,6$ 


7KHH[WHQWWRZKLFKDQ\DPRXQWRIOLJKWH[WLQFWLRQDIIHFWVDSHUVRQ¶VDELOLW\WRYLHZD
VFHQHGHSHQGVRQERWKVFHQHDQGOLJKWFKDUDFWHULVWLFV)RUH[DPSOHWKHDSSHDUDQFHRIDQHDUE\
REMHFW HJDEXLOGLQJ LVJHQHUDOO\OHVVVHQVLWLYHWRDFKDQJHLQOLJKWH[WLQFWLRQWKDQWKH
DSSHDUDQFHRIDVLPLODUREMHFWDWDJUHDWHUGLVWDQFH6HH)LJXUHIRUDQLOOXVWUDWLRQRIWKH
LPSRUWDQWIDFWRUVDIIHFWLQJYLVLELOLW\
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)LJXUH,PSRUWDQW)DFWRUV,QYROYHGLQ6HHLQJD6FHQLF9LVWD 0DOP 

(3$LVZRUNLQJWRDGGUHVVYLVLELOLW\LPSDLUPHQW5HGXFWLRQVLQDLUSROOXWLRQIURP
LPSOHPHQWDWLRQRIYDULRXVSURJUDPVDVVRFLDWHGZLWKWKH&OHDQ$LU$FW$PHQGPHQWVRI
&$$$ SURYLVLRQVKDYHUHVXOWHGLQVXEVWDQWLDOLPSURYHPHQWVLQYLVLELOLW\DQGZLOOFRQWLQXHWR
GRVRLQWKHIXWXUH%HFDXVHWUHQGVLQKD]HDUHFORVHO\DVVRFLDWHGZLWKWUHQGVLQSDUWLFXODWH
VXOIDWHDQGQLWUDWHGXHWRWKHUHODWLRQVKLSEHWZHHQWKHLUFRQFHQWUDWLRQDQGOLJKWH[WLQFWLRQ
YLVLELOLW\WUHQGVKDYHLPSURYHGDVHPLVVLRQVRI62  DQG12 ; KDYHGHFUHDVHGRYHUWLPHGXHWR
DLUSROOXWLRQUHJXODWLRQVVXFKDVWKH$FLG5DLQ3URJUDP 
,QWKH&OHDQ$LU$FW$PHQGPHQWVRI&RQJUHVVUHFRJQL]HGYLVLELOLW\¶VYDOXHWR
VRFLHW\E\HVWDEOLVKLQJDQDWLRQDOJRDOWRSURWHFWQDWLRQDOSDUNVDQGZLOGHUQHVVDUHDVIURP
YLVLELOLW\LPSDLUPHQWFDXVHGE\PDQPDGHSROOXWLRQ 1,Q(3$ILQDOL]HGWKHUHJLRQDOKD]H
SURJUDP )5 WRSURWHFWWKHYLVLELOLW\LQ0DQGDWRU\&ODVV,)HGHUDODUHDV7KHUHDUH
QDWLRQDOSDUNVIRUHVWVDQGZLOGHUQHVVDUHDVFDWHJRUL]HGDV0DQGDWRU\&ODVV,)HGHUDODUHDV
)5-XO\ 7KHVHDUHDVDUHGHILQHGLQ&$$VHFWLRQDVWKRVH
QDWLRQDOSDUNVH[FHHGLQJDFUHVZLOGHUQHVVDUHDVDQGPHPRULDOSDUNVH[FHHGLQJ
DFUHVDQGDOOLQWHUQDWLRQDOSDUNVZKLFKZHUHLQH[LVWHQFHRQ$XJXVW)LJXUHVKRZV
WKHORFDWLRQRIWKH0DQGDWRU\&ODVV,)HGHUDODUHDV

1

6HH6HFWLRQ D RIWKH&OHDQ$LU$FW
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NPS Units
~hla-llP

FWS Unit

.

FS Units
Produced by NPS Air Resources Division

)LJXUH0DQGDWRU\&ODVV,)HGHUDO$UHDVLQWKH86

(3$KDVDOVRFRQFOXGHGWKDW30  FDXVHVDGYHUVHHIIHFWVRQYLVLELOLW\LQRWKHUDUHDVWKDW
DUHQRWWDUJHWHGE\WKH5HJLRQDO+D]H5XOHVXFKDVXUEDQDUHDVGHSHQGLQJRQ30  
FRQFHQWUDWLRQVDQGRWKHUIDFWRUVVXFKDVGU\FKHPLFDOFRPSRVLWLRQDQGUHODWLYHKXPLGLW\ LHDQ
LQGLFDWRURIWKHZDWHUFRPSRVLWLRQRIWKHSDUWLFOHV (3$UHYLVHGWKH30  VWDQGDUGVLQ
'HFHPEHUDQGHVWDEOLVKHGDWDUJHWOHYHORISURWHFWLRQWKDWLVH[SHFWHGWREHPHWWKURXJK
DWWDLQPHQWRIWKHH[LVWLQJVHFRQGDU\VWDQGDUGVIRU30  

6.1 .2.2 9LVLELOLW\0RQLWRULQJ
,QFRQMXQFWLRQZLWKWKH861DWLRQDO3DUN6HUYLFHWKH86)RUHVW6HUYLFHRWKHU)HGHUDO
ODQGPDQDJHUVDQG6WDWHRUJDQL]DWLRQVLQWKH86(3$KDVVXSSRUWHGYLVLELOLW\PRQLWRULQJLQ
QDWLRQDOSDUNVDQGZLOGHUQHVVDUHDVVLQFH7KHPRQLWRULQJQHWZRUNZDVRULJLQDOO\
HVWDEOLVKHGDWVLWHVEXWLWKDVQRZEHHQH[SDQGHGWRVLWHVWKDWUHSUHVHQWDOOEXWRQHRIWKH
0DQGDWRU\)HGHUDO&ODVV,DUHDVDFURVVWKHFRXQWU\ VHH)LJXUH 7KLVORQJWHUP
YLVLELOLW\PRQLWRULQJQHWZRUNLVNQRZQDV,03529( ,QWHUDJHQF\0RQLWRULQJRI3URWHFWHG
9LVXDO(QYLURQPHQWV 
,03529(SURYLGHVGLUHFWPHDVXUHPHQWRIILQHSDUWLFOHVWKDWFRQWULEXWHWRYLVLELOLW\
LPSDLUPHQW7KH,03529(QHWZRUNHPSOR\VDHURVROPHDVXUHPHQWVDWDOOVLWHVDQGRSWLFDODQG
VFHQHPHDVXUHPHQWVDWVRPHRIWKHVLWHV$HURVROPHDVXUHPHQWVDUHWDNHQIRU30  DQG30 
PDVVDQGIRUNH\FRQVWLWXHQWVRI30  VXFKDVVXOIDWHQLWUDWHRUJDQLFDQGHOHPHQWDOFDUERQ
2&DQG(& VRLOGXVWDQGVHYHUDORWKHUHOHPHQWV0HDVXUHPHQWVIRUVSHFLILFDHURVRO
FRQVWLWXHQWVDUHXVHGWRFDOFXODWHUHFRQVWUXFWHGDHURVROOLJKWH[WLQFWLRQE\PXOWLSO\LQJWKHPDVV
IRUHDFKFRQVWLWXHQWE\LWVHPSLULFDOO\GHULYHGVFDWWHULQJDQGRUDEVRUSWLRQHIILFLHQF\ZLWK
DGMXVWPHQWIRUWKHUHODWLYHKXPLGLW\7KH,03529(SURJUDPXWLOL]HVERWKDQ³RULJLQDO´DQGD
³UHYLVHG´UHFRQVWUXFWLRQIRUPXODIRUWKLVSXUSRVHZLWKWKHODWWHUH[SOLFLWO\DFFRXQWLQJIRUVHDVDOW
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FRQFHQWUDWLRQV.QRZOHGJHRIWKHPDLQFRQVWLWXHQWVRIDVLWH VOLJKWH[WLQFWLRQEXGJHWLV
FULWLFDOIRUVRXUFHDSSRUWLRQPHQWDQGFRQWUROVWUDWHJ\GHYHORSPHQW,QDGGLWLRQWRWKLVLQGLUHFW
PHWKRGRIDVVHVVLQJOLJKWH[WLQFWLRQWKHUHDUHRSWLFDOPHDVXUHPHQWVZKLFKGLUHFWO\PHDVXUHOLJKW
H[WLQFWLRQRULWVFRPSRQHQWV6XFKPHDVXUHPHQWVDUHPDGHSULQFLSDOO\ZLWKDQHSKHORPHWHUWR
PHDVXUHOLJKWVFDWWHULQJVRPHVLWHVDOVRLQFOXGHDQDHWKDORPHWHUIRUOLJKWDEVRUSWLRQRUDIHZ
VLWHVXVHDWUDQVPLVVRPHWHUZKLFKPHDVXUHVWRWDOOLJKWH[WLQFWLRQ6FHQHFKDUDFWHULVWLFVDUH
W\SLFDOO\UHFRUGHGXVLQJGLJLWDORUYLGHRSKRWRJUDSK\DQGDUHXVHGWRGHWHUPLQHWKHTXDOLW\RI
YLVLELOLW\FRQGLWLRQV VXFKDVHIIHFWVRQFRORUDQGFRQWUDVW DVVRFLDWHGZLWKVSHFLILFOHYHOVRIOLJKW
H[WLQFWLRQDVPHDVXUHGXQGHUERWKGLUHFWDQGDHURVROUHODWHGPHWKRGV'LUHFWO\PHDVXUHGOLJKW
H[WLQFWLRQLVXVHGXQGHUWKH,03529(SURWRFROWRFURVVFKHFNWKDWWKHDHURVROGHULYHGOLJKW
H[WLQFWLRQOHYHOVDUHUHDVRQDEOHLQHVWDEOLVKLQJFXUUHQWYLVLELOLW\FRQGLWLRQV$HURVROGHULYHG
OLJKWH[WLQFWLRQLVXVHGWRGRFXPHQWVSDWLDODQGWHPSRUDOWUHQGVDQGWRGHWHUPLQHKRZFKDQJHVLQ
DWPRVSKHULFFRQVWLWXHQWVZRXOGDIIHFWIXWXUHYLVLELOLW\FRQGLWLRQV
$QQXDODYHUDJHYLVLELOLW\FRQGLWLRQV UHIOHFWLQJOLJKWH[WLQFWLRQGXHWRERWKDQWKURSRJHQLF
DQGQRQDQWKURSRJHQLFVRXUFHV YDU\UHJLRQDOO\DFURVVWKH869LVLELOLW\LVW\SLFDOO\ZRUVHLQ
WKHVXPPHUPRQWKVDQGWKHUXUDO(DVWJHQHUDOO\KDVKLJKHUOHYHOVRILPSDLUPHQWWKDQUHPRWH
VLWHVLQWKH:HVW)LJXUHVWKURXJKLQWKH30,6$GHWDLOWKHSHUFHQWFRQWULEXWLRQVWR
SDUWLFXODWHOLJKWH[WLQFWLRQIRUDPPRQLXPQLWUDWHDQGVXOIDWH(&DQG2&DQGFRDUVHPDVVDQG
ILQHVRLOE\VHDVRQ 

6.1.2.3 3ODQWDQG(FRV\VWHP(IIHFWVRI2]RQH
7KHZHOIDUHHIIHFWVRIR]RQHFDQEHREVHUYHGDFURVVDYDULHW\RIVFDOHVLHVXEFHOOXODU
FHOOXODUOHDIZKROHSODQWSRSXODWLRQDQGHFRV\VWHP2]RQHHIIHFWVWKDWEHJLQDWVPDOOVSDWLDO
VFDOHVVXFKDVWKHOHDIRIDQLQGLYLGXDOSODQWZKHQWKH\RFFXUDWVXIILFLHQWPDJQLWXGHV RUWRD
VXIILFLHQWGHJUHH FDQUHVXOWLQHIIHFWVEHLQJSURSDJDWHGDORQJDFRQWLQXXPWRODUJHUDQGODUJHU
VSDWLDOVFDOHV)RUH[DPSOHHIIHFWVDWWKHLQGLYLGXDOSODQWOHYHOVXFKDVDOWHUHGUDWHVRIOHDIJDV
H[FKDQJHJURZWKDQGUHSURGXFWLRQFDQZKHQZLGHVSUHDGUHVXOWLQEURDGFKDQJHVLQ
HFRV\VWHPVVXFKDVSURGXFWLYLW\FDUERQVWRUDJHZDWHUF\FOLQJQXWULHQWF\FOLQJDQGFRPPXQLW\
FRPSRVLWLRQ
2]RQHFDQSURGXFHERWKDFXWHDQGFKURQLFLQMXU\LQVHQVLWLYHVSHFLHVGHSHQGLQJRQWKH
FRQFHQWUDWLRQOHYHODQGWKHGXUDWLRQRIWKHH[SRVXUH ,QWKRVHVHQVLWLYHVSHFLHV 2HIIHFWVIURP
UHSHDWHGH[SRVXUHWRR]RQHWKURXJKRXWWKHJURZLQJVHDVRQRIWKHSODQWWHQGWRDFFXPXODWHVR
WKDWHYHQORZFRQFHQWUDWLRQVH[SHULHQFHGIRUDORQJHUGXUDWLRQKDYHWKHSRWHQWLDOWRFUHDWH
FKURQLFVWUHVVRQYHJHWDWLRQ 32]RQHGDPDJHWRVHQVLWLYHVSHFLHVLQFOXGHVLPSDLUHG
SKRWRV\QWKHVLVDQGYLVLEOHLQMXU\WROHDYHV7KHLPSDLUPHQWRISKRWRV\QWKHVLVWKHSURFHVVE\
ZKLFKWKHSODQWPDNHVFDUERK\GUDWHV LWVVRXUFHRIHQHUJ\DQGIRRG FDQOHDGWRUHGXFHGFURS
\LHOGVWLPEHUSURGXFWLRQDQGSODQWSURGXFWLYLW\DQGJURZWK,PSDLUHGSKRWRV\QWKHVLVFDQDOVR
2

)5 0DUFK 2QO\DVPDOOSHUFHQWDJHRIDOOWKHSODQWVSHFLHVJURZLQJZLWKLQWKH86 RYHU
VSHFLHVKDYHEHHQFDWDORJXHGLQWKH86'$3/$176GDWDEDVH KDYHEHHQVWXGLHGZLWKUHVSHFWWRR]RQH
VHQVLWLYLW\
3
7KHFRQFHQWUDWLRQDWZKLFKR]RQHOHYHOVRYHUZKHOPDSODQW¶VDELOLW\WRGHWR[LI\RUFRPSHQVDWHIRUR[LGDQW
H[SRVXUHYDULHV7KXVZKHWKHUDSODQWLVFODVVLILHGDVVHQVLWLYHRUWROHUDQWGHSHQGVLQSDUWRQWKHH[SRVXUHOHYHOV
EHLQJFRQVLGHUHG
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OHDGWRDUHGXFWLRQLQURRWJURZWKDQGFDUERK\GUDWHVWRUDJHEHORZJURXQGUHVXOWLQJLQRWKHU
PRUHVXEWOHSODQWDQGHFRV\VWHPVLPSDFWV 7KHVHODWWHULPSDFWVLQFOXGHLQFUHDVHG
VXVFHSWLELOLW\RISODQWVWRLQVHFWDWWDFNGLVHDVHKDUVKZHDWKHULQWHUVSHFLHVFRPSHWLWLRQDQG
RYHUDOOGHFUHDVHGSODQWYLJRU7KHDGYHUVHHIIHFWVRIR]RQHRQDUHDVZLWKVHQVLWLYHVSHFLHVFRXOG
SRWHQWLDOO\OHDGWRVSHFLHVVKLIWVDQGORVVIURPWKHDIIHFWHGHFRV\VWHPV 4UHVXOWLQJLQDORVVRU
UHGXFWLRQLQDVVRFLDWHGHFRV\VWHPJRRGVDQGVHUYLFHV $GGLWLRQDOO\YLVLEOHR]RQHLQMXU\WR
OHDYHVFDQUHVXOWLQDORVVRIDHVWKHWLFYDOXHLQDUHDVRIVSHFLDOVFHQLFVLJQLILFDQFHOLNHQDWLRQDO
SDUNVDQGZLOGHUQHVVDUHDVDQGUHGXFHGXVHRIVHQVLWLYHRUQDPHQWDOVLQODQGVFDSLQJ 
7KH,QWHJUDWHG6FLHQFH$VVHVVPHQW ,6$ IRU2]RQHSUHVHQWVPRUHGHWDLOHGLQIRUPDWLRQ
RQKRZR]RQHDIIHFWVYHJHWDWLRQDQGHFRV\VWHPV 7KH,6$FRQFOXGHVWKDWDPELHQW
FRQFHQWUDWLRQVRIR]RQHDUHDVVRFLDWHGZLWKDQXPEHURIDGYHUVHZHOIDUHHIIHFWVDQG
FKDUDFWHUL]HVWKHZHLJKWRIHYLGHQFHIRUGLIIHUHQWHIIHFWVDVVRFLDWHGZLWKR]RQH 57KH,6$
FRQFOXGHVWKDWYLVLEOHIROLDULQMXU\HIIHFWVRQYHJHWDWLRQUHGXFHGYHJHWDWLRQJURZWKUHGXFHG
SURGXFWLYLW\LQWHUUHVWULDOHFRV\VWHPVUHGXFHG\LHOGDQGTXDOLW\RIDJULFXOWXUDOFURSVDQG
DOWHUDWLRQRIEHORZJURXQGELRJHRFKHPLFDOF\FOHVDUHFDXVDOO\DVVRFLDWHGZLWKH[SRVXUHWR
R]RQH,WDOVRFRQFOXGHVWKDWUHGXFHGFDUERQVHTXHVWUDWLRQLQWHUUHVWULDOHFRV\VWHPVDOWHUDWLRQRI
WHUUHVWULDOHFRV\VWHPZDWHUF\FOLQJDQGDOWHUDWLRQRIWHUUHVWULDOFRPPXQLW\FRPSRVLWLRQDUH
OLNHO\WREHFDXVDOO\DVVRFLDWHGZLWKH[SRVXUHWRR]RQH

6.1.2.4 'HSRVLWLRQRI3DUWLFXODWH0DWWHU1LWURJHQDQG6XOIXU
3DUWLFXODWHPDWWHUFRQWULEXWHVWRDGYHUVHHIIHFWVRQYHJHWDWLRQDQGHFRV\VWHPVDQGWR
VRLOLQJDQGPDWHULDOVGDPDJH7KHVHZHOIDUHHIIHFWVUHVXOWSUHGRPLQDQWO\IURPH[SRVXUHWR
H[FHVVDPRXQWVRIVSHFLILFFKHPLFDOVSHFLHVUHJDUGOHVVRIWKHLUVRXUFHRUSUHGRPLQDQWIRUP
SDUWLFOHJDVRUOLTXLG 7KHIROORZLQJFKDUDFWHUL]DWLRQVRIWKHQDWXUHRIWKHVHHQYLURQPHQWDO
HIIHFWVDUHEDVHGRQLQIRUPDWLRQFRQWDLQHGLQWKH30,6$DQGWKH,QWHJUDWHG6FLHQFH
$VVHVVPHQWIRU2[LGHVRI1LWURJHQDQG6XOIXU(FRORJLFDO&ULWHULD VHFRQGDU\12 ; 62 ; 
,6$  



'HSRVLWLRQRI1LWURJHQDQG6XOIXU

1LWURJHQDQGVXOIXULQWHUDFWLRQVLQWKHHQYLURQPHQWDUHKLJKO\FRPSOH[DVVKRZQLQ
)LJXUH%RWKQLWURJHQDQGVXOIXUDUHHVVHQWLDODQGVRPHWLPHVOLPLWLQJQXWULHQWVQHHGHGIRU
JURZWKDQGSURGXFWLYLW\RIHFRV\VWHPFRPSRQHQWV HJDOJDHSODQWV ,QWHUUHVWULDODQGDTXDWLF
HFRV\VWHPVH[FHVVHVRIQLWURJHQRUVXOIXUFDQOHDGWRDFLGLILFDWLRQDQGQXWULHQWHQULFKPHQW ,Q
DGGLWLRQLQDTXDWLFHFRV\VWHPVVXOIXUGHSRVLWLRQFDQLQFUHDVHPHUFXU\PHWK\ODWLRQ

4
3HUIRRWQRWHDERYHR]RQHLPSDFWVFRXOGEHRFFXUULQJLQDUHDVZKHUHSODQWVSHFLHVVHQVLWLYHWRR]RQHKDYHQRW\HW
EHHQVWXGLHGRULGHQWLILHG
5
7KH2]RQH,6$HYDOXDWHVWKHHYLGHQFHDVVRFLDWHGZLWKGLIIHUHQWR]RQHUHODWHGKHDOWKDQGZHOIDUHHIIHFWVDVVLJQLQJ
RQHRIILYH³ZHLJKWRIHYLGHQFH´GHWHUPLQDWLRQVFDXVDOUHODWLRQVKLSOLNHO\WREHDFDXVDOUHODWLRQVKLSVXJJHVWLYHRI
DFDXVDOUHODWLRQVKLSLQDGHTXDWHWRLQIHUDFDXVDOUHODWLRQVKLSDQGQRWOLNHO\WREHDFDXVDOUHODWLRQVKLS)RUPRUH
LQIRUPDWLRQRQWKHVHOHYHOVRIHYLGHQFHSOHDVHUHIHUWR7DEOH,,RIWKH,6$
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Dluolutlon
S02-+ HzSO,--+ 2W +so,zNO.. -+HNO, - + W+N03"

Wet Deposition

H+, NH,•, NO,·, s0,2S02
NOa

I

B

)LJXUH1LWURJHQDQG6XOIXU&\FOLQJDQG,QWHUDFWLRQVLQWKH(QYLURQPHQW

6RXUFH86(3$F
6.1.2.4.1.1 Ecological Effects of Acidification

'HSRVLWLRQRIQLWURJHQDQGVXOIXUFDQFDXVHDFLGLILFDWLRQZKLFKDOWHUVELRJHRFKHPLVWU\
DQGDIIHFWVDQLPDODQGSODQWOLIHLQWHUUHVWULDODQGDTXDWLFHFRV\VWHPVDFURVVWKH866RLO
DFLGLILFDWLRQLVDQDWXUDOSURFHVVEXWLVRIWHQDFFHOHUDWHGE\DFLGLI\LQJGHSRVLWLRQZKLFKFDQ
GHFUHDVHFRQFHQWUDWLRQVRIH[FKDQJHDEOHEDVHFDWLRQVLQVRLOV %LRORJLFDOHIIHFWVRI
DFLGLILFDWLRQLQWHUUHVWULDOHFRV\VWHPVDUHJHQHUDOO\OLQNHGWRDOXPLQXPWR[LFLW\DQGGHFUHDVHG
DELOLW\RISODQWURRWVWRWDNHXSEDVHFDWLRQV 'HFUHDVHVLQWKHDFLGQHXWUDOL]LQJFDSDFLW\DQG
LQFUHDVHVLQLQRUJDQLFDOXPLQXPFRQFHQWUDWLRQFRQWULEXWHWRGHFOLQHVLQ]RRSODQNWRQPDFUR
LQYHUWHEUDWHVDQGILVKVSHFLHVULFKQHVVLQDTXDWLFHFRV\VWHPV 
*HRORJ\ SDUWLFXODUO\VXUILFLDOJHRORJ\ LVWKHSULQFLSDOIDFWRUJRYHUQLQJWKHVHQVLWLYLW\RI
WHUUHVWULDODQGDTXDWLFHFRV\VWHPVWRDFLGLILFDWLRQIURPQLWURJHQDQGVXOIXUGHSRVLWLRQ 
*HRORJLFIRUPDWLRQVKDYLQJORZEDVHFDWLRQVXSSO\JHQHUDOO\XQGHUOLHWKHZDWHUVKHGVRIDFLG
VHQVLWLYHODNHVDQGVWUHDPV2WKHUIDFWRUVFRQWULEXWHWRWKHVHQVLWLYLW\RIVRLOVDQGVXUIDFHZDWHUV
WRDFLGLI\LQJGHSRVLWLRQLQFOXGLQJWRSRJUDSK\VRLOFKHPLVWU\ODQGXVHDQGK\GURORJLFIORZ
SDWK 
6.1.2.4.1.1.1

Aquatic Acidification

$TXDWLFHIIHFWVRIDFLGLILFDWLRQKDYHEHHQZHOOVWXGLHGLQWKH86DQGHOVHZKHUHDW
YDULRXVWURSKLFOHYHOV7KHVHVWXGLHVLQGLFDWHWKDWDTXDWLFELRWDKDYHEHHQDIIHFWHGE\
DFLGLILFDWLRQDWYLUWXDOO\DOOOHYHOVRIWKHIRRGZHELQDFLGVHQVLWLYHDTXDWLFHFRV\VWHPV(IIHFWV
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KDYHEHHQPRVWFOHDUO\GRFXPHQWHGIRUILVKDTXDWLFLQVHFWVRWKHULQYHUWHEUDWHVDQGDOJDH
%LRORJLFDOHIIHFWVDUHSULPDULO\DWWULEXWDEOHWRDFRPELQDWLRQRIORZS+DQGKLJKLQRUJDQLF
DOXPLQXPFRQFHQWUDWLRQV6XFKFRQGLWLRQVRFFXUPRUHIUHTXHQWO\GXULQJUDLQIDOODQGVQRZPHOW
WKDWFDXVHKLJKIORZVRIZDWHUDQGOHVVFRPPRQO\GXULQJORZIORZFRQGLWLRQVH[FHSWZKHUH
FKURQLFDFLGLW\FRQGLWLRQVDUHVHYHUH%LRORJLFDOHIIHFWVRIHSLVRGHVLQFOXGHUHGXFHGILVK
FRQGLWLRQIDFWRU$FKDQJHVLQVSHFLHVFRPSRVLWLRQDQGGHFOLQHVLQDTXDWLFVSHFLHVULFKQHVVDFURVV
PXOWLSOHWD[DHFRV\VWHPVDQGUHJLRQV
%HFDXVHDFLGLILFDWLRQSULPDULO\DIIHFWVWKHGLYHUVLW\DQGDEXQGDQFHRIDTXDWLFELRWDLW
DOVRDIIHFWVWKHHFRV\VWHPVHUYLFHVHJUHFUHDWLRQDODQGVXEVLVWHQFHILVKLQJWKDWDUHGHULYHG
IURPWKHILVKDQGRWKHUDTXDWLFOLIHIRXQGLQWKHVHVXUIDFHZDWHUV,QWKHQRUWKHDVWHUQ8QLWHG
6WDWHVWKHVXUIDFHZDWHUVDIIHFWHGE\DFLGLILFDWLRQDUHDVRXUFHRIIRRGIRUVRPHUHFUHDWLRQDODQG
VXEVLVWHQFHILVKHUPHQDQGIRURWKHUFRQVXPHUVZLWKSDUWLFXODUO\KLJKUDWHVRIVHOIFDXJKWILVK
FRQVXPSWLRQVXFKDVWKH+PRQJDQG&KLSSHZDHWKQLFJURXSV 
6.1.2.4.1.1.2

Terrestrial Acidification

$FLGLI\LQJGHSRVLWLRQKDVDOWHUHGPDMRUELRJHRFKHPLFDOSURFHVVHVLQWKH86E\
LQFUHDVLQJWKHQLWURJHQDQGVXOIXUFRQWHQWRIVRLOVDFFHOHUDWLQJQLWUDWHDQGVXOIDWHOHDFKLQJIURP
VRLOWRGUDLQDJHZDWHUVGHSOHWLQJEDVHFDWLRQV HVSHFLDOO\FDOFLXPDQGPDJQHVLXP IURPVRLOV
DQGLQFUHDVLQJWKHPRELOLW\RIDOXPLQXP,QRUJDQLFDOXPLQXPLVWR[LFWRVRPHWUHHURRWV3ODQWV
DIIHFWHGE\KLJKOHYHOVRIDOXPLQXPIURPWKHVRLORIWHQKDYHUHGXFHGURRWJURZWKZKLFKUHVWULFWV
WKHDELOLW\RIWKHSODQWWRWDNHXSZDWHUDQGQXWULHQWVHVSHFLDOO\FDOFLXP 7KHVHGLUHFWHIIHFWV
FDQLQWXUQLQIOXHQFHWKHUHVSRQVHRIWKHVHSODQWVWRFOLPDWLFVWUHVVHVVXFKDVGURXJKWVDQGFROG
WHPSHUDWXUHV7KH\FDQDOVRLQIOXHQFHWKHVHQVLWLYLW\RISODQWVWRRWKHUVWUHVVHVLQFOXGLQJLQVHFW
SHVWVDQGGLVHDVHOHDGLQJWRLQFUHDVHGPRUWDOLW\RIFDQRS\WUHHV ,QWKH86WHUUHVWULDOHIIHFWV
RIDFLGLILFDWLRQDUHEHVWGHVFULEHGIRUIRUHVWHGHFRV\VWHPV HVSHFLDOO\UHGVSUXFHDQGVXJDUPDSOH
HFRV\VWHPV ZLWKDGGLWLRQDOLQIRUPDWLRQRQRWKHUSODQWFRPPXQLWLHVLQFOXGLQJVKUXEVDQG
OLFKHQ 
%RWKFRQLIHURXVDQGGHFLGXRXVIRUHVWVWKURXJKRXWWKHHDVWHUQ86DUHH[SHULHQFLQJ
JUDGXDOORVVHVRIEDVHFDWLRQQXWULHQWVIURPWKHVRLOGXHWRDFFHOHUDWHGOHDFKLQJIURPDFLGLI\LQJ
GHSRVLWLRQ7KLVFKDQJHLQQXWULHQWDYDLODELOLW\PD\UHGXFHWKHTXDOLW\RIIRUHVWQXWULWLRQRYHU
WKHORQJWHUP(YLGHQFHVXJJHVWVWKDWUHGVSUXFHDQGVXJDUPDSOHLQVRPHDUHDVLQWKHHDVWHUQ
86KDYHH[SHULHQFHGGHFOLQLQJKHDOWKEHFDXVHRIWKLVGHSRVLWLRQ)RUUHGVSUXFH 3LFHD
UXEHQV GLHEDFNRUGHFOLQHKDVEHHQREVHUYHGDFURVVKLJKHOHYDWLRQODQGVFDSHVRIWKH
QRUWKHDVWHUQ86DQGWRDOHVVHUH[WHQWWKHVRXWKHDVWHUQ86DQGDFLGLI\LQJGHSRVLWLRQKDV
EHHQLPSOLFDWHGDVDFDXVDOIDFWRU 
6.1.2.4.1.2 Ecological Effects from Nitrogen Enrichment
6.1.2.4.1.2.1

Aquatic Enrichment

(XWURSKLFDWLRQLQHVWXDULHVLVDVVRFLDWHGZLWKDUDQJHRIDGYHUVHHFRORJLFDOHIIHFWV
LQFOXGLQJORZGLVVROYHGR[\JHQ '2 KDUPIXODOJDOEORRPV +$%V ORVVRIVXEPHUJHGDTXDWLF
YHJHWDWLRQ 6$9 DQGORZZDWHUFODULW\/RZ'2GLVUXSWVDTXDWLFKDELWDWVFDXVLQJVWUHVVWR
ILVKDQGVKHOOILVKZKLFKLQWKHVKRUWWHUPFDQOHDGWRHSLVRGLFILVKNLOOVDQGLQWKHORQJWHUP
FDQGDPDJHRYHUDOOJURZWKLQILVKDQGVKHOOILVKSRSXODWLRQV/RZ'2DOVRGHJUDGHVWKH
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DHVWKHWLFTXDOLWLHVRIVXUIDFHZDWHU,QDGGLWLRQWRRIWHQEHLQJWR[LFWRILVKDQGVKHOOILVKDQG
OHDGLQJWRILVKNLOOVDQGDHVWKHWLFLPSDLUPHQWVRIHVWXDULHV+$%VFDQLQVRPHLQVWDQFHVDOVREH
KDUPIXOWRKXPDQKHDOWK6$9SURYLGHVFULWLFDOKDELWDWIRUPDQ\DTXDWLFVSHFLHVLQHVWXDULHV
DQGLQVRPHLQVWDQFHVFDQDOVRSURWHFWVKRUHOLQHVE\UHGXFLQJZDYHVWUHQJWKWKHUHIRUHGHFOLQHV
LQ6$9GXHWRQXWULHQWHQULFKPHQWDUHDQLPSRUWDQWVRXUFHRIFRQFHUQ/RZZDWHUFODULW\LVLQ
SDUWWKHUHVXOWRIDFFXPXODWLRQVRIERWKDOJDHDQGVHGLPHQWVLQHVWXDULQHZDWHUV,QDGGLWLRQWR
FRQWULEXWLQJWRGHFOLQHVLQ6$9KLJKOHYHOVRIWXUELGLW\DOVRGHJUDGHWKHDHVWKHWLFTXDOLWLHVRI
WKHHVWXDULQHHQYLURQPHQW
$QDVVHVVPHQWRIHVWXDULHVQDWLRQZLGHE\WKH1DWLRQDO2FHDQLFDQG$WPRVSKHULF
$GPLQLVWUDWLRQ 12$$ FRQFOXGHGWKDWHVWXDULHV RXWRIZLWKDYDLODEOHGDWD VXIIHUHG
IURPPRGHUDWHRUKLJKOHYHOVRIHXWURSKLFDWLRQGXHWRH[FHVVLYHLQSXWVRIERWK1DQG
SKRVSKRUXV )RUHVWXDULHVLQWKH0LG$WODQWLFUHJLRQWKHFRQWULEXWLRQRIDWPRVSKHULF
GHSRVLWLRQWRWRWDO1ORDGVLVHVWLPDWHGWRUDQJHEHWZHHQSHUFHQWDQGSHUFHQW (VWXDULHV
LQWKHHDVWHUQ8QLWHG6WDWHVDUHDQLPSRUWDQWVRXUFHRIIRRGSURGXFWLRQLQSDUWLFXODUILVKDQG
VKHOOILVKSURGXFWLRQ7KHHVWXDULHVDUHFDSDEOHRIVXSSRUWLQJODUJHVWRFNVRIUHVLGHQWFRPPHUFLDO
VSHFLHVDQGWKH\VHUYHDVWKHEUHHGLQJJURXQGVDQGLQWHULPKDELWDWIRUVHYHUDOPLJUDWRU\VSHFLHV
(XWURSKLFDWLRQLQHVWXDULHVPD\DOVRDIIHFWWKHGHPDQGIRUVHDIRRGDIWHUZHOOSXEOLFL]HGWR[LF
EORRPVZDWHUEDVHGUHFUHDWLRQDQGHURVLRQSURWHFWLRQSURYLGHGE\6$9 
6.1.2.4.1.2.2

Terrestrial Enrichment

7HUUHVWULDOHQULFKPHQWRFFXUVZKHQWHUUHVWULDOHFRV\VWHPVUHFHLYH1ORDGLQJVLQH[FHVVRI
QDWXUDOEDFNJURXQGOHYHOVWKURXJKHLWKHUDWPRVSKHULFGHSRVLWLRQRUGLUHFWDSSOLFDWLRQ
$WPRVSKHULF1GHSRVLWLRQLVDVVRFLDWHGZLWKFKDQJHVLQWKHW\SHVDQGQXPEHURIVSHFLHVDQG
ELRGLYHUVLW\LQWHUUHVWULDOV\VWHPV1LWURJHQHQULFKPHQWRFFXUVRYHUDORQJWLPHSHULRGDVD
UHVXOWLWPD\WDNHDVPXFKDV\HDUVRUPRUHWRVHHFKDQJHVLQHFRV\VWHPFRQGLWLRQVDQG
LQGLFDWRUV2QHRIWKHPDLQSURYLVLRQLQJVHUYLFHVSRWHQWLDOO\DIIHFWHGE\1GHSRVLWLRQLVJUD]LQJ
RSSRUWXQLWLHVRIIHUHGE\JUDVVODQGVIRUOLYHVWRFNSURGXFWLRQLQWKH&HQWUDO86$OWKRXJK1
GHSRVLWLRQRQWKHVHJUDVVODQGVFDQRIIHUVXSSOHPHQWDU\QXWULWLYHYDOXHDQGSURPRWHRYHUDOOJUDVV
SURGXFWLRQWKHUHDUHFRQFHUQVWKDWIHUWLOL]DWLRQPD\IDYRULQYDVLYHJUDVVHVDQGVKLIWWKHVSHFLHV
FRPSRVLWLRQDZD\IURPQDWLYHJUDVVHV7KLVSURFHVVPD\XOWLPDWHO\UHGXFHWKHSURGXFWLYLW\RI
JUDVVODQGVIRUOLYHVWRFNSURGXFWLRQ
7HUUHVWULDOHQULFKPHQWDOVRDIIHFWVKDELWDWVIRUH[DPSOHWKH&RDVWDO6DJH6FUXE &66 
DQG0L[HG&RQLIHU)RUHVW 0&) KDELWDWVZKLFKDUHDQLQWHJUDOSDUWRIWKH&DOLIRUQLDODQGVFDSH
7RJHWKHUWKHUDQJHVRIWKHVHKDELWDWVLQFOXGHWKHGHQVHO\SRSXODWHGDQGYDOXDEOHFRDVWOLQHDQG
WKHPRXQWDLQDUHDV1XPHURXVWKUHDWHQHGDQGHQGDQJHUHGVSHFLHVDWERWKWKHVWDWHDQGIHGHUDO
OHYHOVUHVLGHLQ&66DQG0&))LUHUHJXODWLRQLVDOVRDQLPSRUWDQWUHJXODWLQJVHUYLFHWKDWFRXOG
EHDIIHFWHGE\QXWULHQWHQULFKPHQWRIWKH&66DQG0&)HFRV\VWHPVE\HQFRXUDJLQJJURZWKRI
PRUHIODPPDEOHJUDVVHVLQFUHDVLQJIXHOORDGVDQGDOWHULQJWKHILUHF\FOH
6.1.2.4.1.3 Vegetation Effects Associated with Gaseous Sulfur Dioxide

8SWDNHRIJDVHRXVVXOIXUGLR[LGHLQDSODQWFDQRS\LVDFRPSOH[SURFHVVLQYROYLQJ
DGVRUSWLRQWRVXUIDFHV OHDYHVVWHPVDQGVRLO DQGDEVRUSWLRQLQWROHDYHV62  SHQHWUDWHVLQWR
OHDYHVWKURXJKWKHVWRPDWDDOWKRXJKWKHUHLVHYLGHQFHIRUOLPLWHGSDWKZD\VYLDWKHFXWLFOH 
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3ROOXWDQWVPXVWEHWUDQVSRUWHGIURPWKHEXONDLUWRWKHOHDIERXQGDU\OD\HULQRUGHUWRJHWWRWKH
VWRPDWD:KHQWKHVWRPDWDDUHFORVHGDVRFFXUVXQGHUGDUNRUGURXJKWFRQGLWLRQVUHVLVWDQFHWR
JDVXSWDNHLVYHU\KLJKDQGWKHSODQWKDVDYHU\ORZGHJUHHRIVXVFHSWLELOLW\WRLQMXU\,Q
FRQWUDVWPRVVHVDQGOLFKHQVGRQRWKDYHDSURWHFWLYHFXWLFOHEDUULHUWRJDVHRXVSROOXWDQWVRU
VWRPDWHVDQGDUHJHQHUDOO\PRUHVHQVLWLYHWRJDVHRXVVXOIXUDQGQLWURJHQWKDQYDVFXODUSODQWV 
$FXWHIROLDULQMXU\XVXDOO\KDSSHQVZLWKLQKRXUVRIH[SRVXUHLQYROYHVDUDSLGDEVRUSWLRQRID
WR[LFGRVHDQGLQYROYHVFROODSVHRUQHFURVLVRISODQWWLVVXHV$QRWKHUW\SHRIYLVLEOHLQMXU\LV
WHUPHGFKURQLFLQMXU\DQGLVXVXDOO\DUHVXOWRIYDULDEOH62  H[SRVXUHVRYHUWKHJURZLQJVHDVRQ
%HVLGHVIROLDULQMXU\FKURQLFH[SRVXUHWRORZ62  FRQFHQWUDWLRQVFDQUHVXOWLQUHGXFHG
SKRWRV\QWKHVLVJURZWKDQG\LHOGRISODQWV 7KHVHHIIHFWVDUHFXPXODWLYHRYHUWKHVHDVRQDQG
DUHRIWHQQRWDVVRFLDWHGZLWKYLVLEOHIROLDULQMXU\$VZLWKIROLDULQMXU\WKHVHHIIHFWVYDU\DPRQJ
VSHFLHVDQGJURZLQJHQYLURQPHQW62  LVDOVRFRQVLGHUHGWKHSULPDU\IDFWRUFDXVLQJWKHGHDWKRI
OLFKHQVLQPDQ\XUEDQDQGLQGXVWULDODUHDV 
6.1.2.4.1.4 Mercury Methylation

0HUFXU\LVDSHUVLVWHQWELRDFFXPXODWLYHWR[LFPHWDOWKDWLVHPLWWHGLQWKUHHIRUPV
JDVHRXVHOHPHQWDO+J +J R[LGL]HG+JFRPSRXQGV +J DQGSDUWLFOHERXQG+J +J 3 
0HWK\OPHUFXU\ 0H+J LVIRUPHGE\PLFURELDODFWLRQLQWKHWRSOD\HUVRIVHGLPHQWDQGVRLOV
DIWHU+JKDVSUHFLSLWDWHGIURPWKHDLUDQGGHSRVLWHGLQWRZDWHUERGLHVRUODQG2QFHIRUPHG
0H+JLVWDNHQXSE\DTXDWLFRUJDQLVPVDQGELRDFFXPXODWHVXSWKHDTXDWLFIRRGZHE/DUJHU
SUHGDWRU\ILVKPD\KDYH0H+JFRQFHQWUDWLRQVPDQ\WLPHVW\SLFDOO\RQWKHRUGHURIRQHPLOOLRQ
WLPHVWKDWRIWKHFRQFHQWUDWLRQVLQWKHIUHVKZDWHUERG\LQZKLFKWKH\OLYH7KH12 ; 62 ; 
,6$²(FRORJLFDO&ULWHULDFRQFOXGHGWKDWHYLGHQFHLVVXIILFLHQWWRLQIHUDFDXVDOUHODWLRQVKLS
EHWZHHQVXOIXUGHSRVLWLRQDQGLQFUHDVHGPHUFXU\PHWK\ODWLRQLQZHWODQGVDQGDTXDWLF
HQYLURQPHQWV 6SHFLILFDOO\WKHUHDSSHDUVWREHDUHODWLRQVKLSEHWZHHQ62  GHSRVLWLRQDQG
PHUFXU\PHWK\ODWLRQKRZHYHUWKHUDWHRIPHUFXU\PHWK\ODWLRQYDULHVDFFRUGLQJWRVHYHUDO
VSDWLDODQGELRJHRFKHPLFDOIDFWRUVZKRVHLQIOXHQFHKDVQRWEHHQIXOO\TXDQWLILHG7KHUHIRUHWKH
FRUUHODWLRQEHWZHHQ62  GHSRVLWLRQDQG0H+JFDQQRW\HWEHTXDQWLILHGIRUWKHSXUSRVHRI
LQWHUSRODWLQJWKHDVVRFLDWLRQDFURVVZDWHUERGLHVRUUHJLRQV1HYHUWKHOHVVEHFDXVHFKDQJHVLQ
0H+JLQHFRV\VWHPVUHSUHVHQWFKDQJHVLQVLJQLILFDQWKXPDQDQGHFRORJLFDOKHDOWKULVNVWKH
DVVRFLDWLRQEHWZHHQVXOIXUDQGPHUFXU\FDQQRWEHQHJOHFWHG 



'HSRVLWLRQRI0HWDOOLFDQG2UJDQLF&RQVWLWXHQWVRI30

6HYHUDOVLJQLILFDQWHFRORJLFDOHIIHFWVDUHDVVRFLDWHGZLWKGHSRVLWLRQRIFKHPLFDO
FRQVWLWXHQWVRIDPELHQW30VXFKDVPHWDOVDQGRUJDQLFV 7KHWUDFHPHWDOFRQVWLWXHQWVRI30
LQFOXGHFDGPLXPFRSSHUFKURPLXPPHUFXU\QLFNHO]LQFDQGOHDG7KHRUJDQLFVLQFOXGH
SHUVLVWHQWRUJDQLFSROOXWDQWV 323V SRO\DURPDWLFK\GURFDUERQV 3$+V DQGSRO\EURPLDWHG
GLSKHQ\OHWKHUV 3%'(V ([SRVXUHWR30IRUGLUHFWHIIHFWVRFFXUYLDGHSRVLWLRQ HJZHWGU\
RURFFXOW WRYHJHWDWLRQVXUIDFHVZKLOHLQGLUHFWHIIHFWVRFFXUYLDGHSRVLWLRQWRHFRV\VWHPVRLOVRU
VXUIDFHZDWHUVZKHUHWKHGHSRVLWHGFRQVWLWXHQWVRI30WKHQLQWHUDFWVZLWKELRORJLFDORUJDQLVPV
:KLOHERWKILQHDQGFRDUVHPRGHSDUWLFOHVPD\DIIHFWSODQWVDQGRWKHURUJDQLVPVPRUHRIWHQWKH
FKHPLFDOFRQVWLWXHQWVGULYHWKHHFRV\VWHPUHVSRQVHWR30 (FRORJLFDOHIIHFWVRI30LQFOXGH
GLUHFWHIIHFWVWRPHWDEROLFSURFHVVHVRISODQWIROLDJHFRQWULEXWLRQWRWRWDOPHWDOORDGLQJUHVXOWLQJ
LQDOWHUDWLRQRIVRLOELRJHRFKHPLVWU\DQGPLFURELRORJ\SODQWDQGDQLPDOJURZWKDQG
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UHSURGXFWLRQDQGFRQWULEXWLRQWRWRWDORUJDQLFVORDGLQJUHVXOWLQJLQELRDFFXPXODWLRQDQG
ELRPDJQLILFDWLRQ
3DUWLFXODWHPDWWHUFDQDGYHUVHO\LPSDFWSODQWVDQGHFRV\VWHPVHUYLFHVSURYLGHGE\SODQWV
E\GHSRVLWLRQWRYHJHWDWLYHVXUIDFHV 3DUWLFXODWHVGHSRVLWHGRQWKHVXUIDFHVRIOHDYHVDQG
QHHGOHVFDQEORFNOLJKWDOWHULQJWKHUDGLDWLRQUHFHLYHGE\WKHSODQW30GHSRVLWLRQQHDUVRXUFHV
RIKHDY\GHSRVLWLRQFDQREVWUXFWVWRPDWDOLPLWLQJJDVH[FKDQJHGDPDJHOHDIFXWLFOHVDQG
LQFUHDVHSODQWWHPSHUDWXUHV 3ODQWVJURZLQJRQURDGVLGHVH[KLELWLPSDFWGDPDJHIURPQHDU
URDG30GHSRVLWLRQKDYLQJKLJKHUOHYHOVRIRUJDQLFVDQGKHDY\PHWDOVDQGDFFXPXODWHVDOWIURP
URDGGHLFLQJGXULQJZLQWHUPRQWKV ,QDGGLWLRQDWPRVSKHULF30FDQFRQYHUWGLUHFWVRODU
UDGLDWLRQWRGLIIXVHUDGLDWLRQZKLFKLVPRUHXQLIRUPO\GLVWULEXWHGLQDWUHHFDQRS\DOORZLQJ
UDGLDWLRQWRUHDFKORZHUOHDYHV 'HFUHDVHVLQFURS\LHOGV DSURYLVLRQLQJVHUYLFH GXHWR
UHGXFWLRQVLQVRODUUDGLDWLRQKDYHEHHQDWWULEXWHGWRUHJLRQDOVFDOHDLUSROOXWLRQLQRWKHUFRXQWLHV
ZLWKHVSHFLDOO\VHYHUHUHJLRQDOKD]H 
,QDGGLWLRQWRGDPDJHWRSODQWVXUIDFHVGHSRVLWHG30FDQEHWDNHQXSE\SODQWVIURPVRLO
RUIROLDJH&RSSHU]LQFDQGQLFNHOKDYHEHHQVKRZQWREHGLUHFWO\WR[LFWRYHJHWDWLRQXQGHU
ILHOGFRQGLWLRQV 7KHDELOLW\RIYHJHWDWLRQWRWDNHXSKHDY\PHWDOVLVGHSHQGHQWXSRQWKH
DPRXQWVROXELOLW\DQGFKHPLFDOFRPSRVLWLRQRIWKHGHSRVLWHG308SWDNHRI30E\SODQWVIURP
VRLOVDQGYHJHWDWLYHVXUIDFHVFDQGLVUXSWSKRWRV\QWKHVLVDOWHUSLJPHQWVDQGPLQHUDOFRQWHQW
UHGXFHSODQWYLJRUGHFUHDVHIURVWKDUGLQHVVDQGLPSDLUURRWGHYHORSPHQW
3DUWLFXODWHPDWWHUFDQDOVRFRQWDLQRUJDQLFDLUWR[LFSROOXWDQWVLQFOXGLQJ3$+VZKLFK
DUHDFODVVRISRO\F\FOLFRUJDQLFPDWWHU 320 3$+VFDQDFFXPXODWHLQVHGLPHQWVDQG
ELRDFFXPXODWHLQIUHVKZDWHUIORUDDQGIDXQD7KHXSWDNHRIRUJDQLFVGHSHQGVRQWKHSODQW
VSHFLHVVLWHRIGHSRVLWLRQSK\VLFDODQGFKHPLFDOSURSHUWLHVRIWKHRUJDQLFFRPSRXQGDQG
SUHYDLOLQJHQYLURQPHQWDOFRQGLWLRQV 'LIIHUHQWVSHFLHVFDQKDYHGLIIHUHQWXSWDNHUDWHVRI
3$+V)RUH[DPSOH]XFFKLQL &XFXUELWDSHSR DFFXPXODWHGVLJQLILFDQWO\PRUH3$+VWKDQ
UHODWHGSODQWVSHFLHV 3$+VFDQDFFXPXODWHWRKLJKHQRXJKFRQFHQWUDWLRQVLQVRPHFRDVWDO
HQYLURQPHQWVWRSRVHDQHQYLURQPHQWDOKHDOWKWKUHDWWKDWLQFOXGHVFDQFHULQILVKSRSXODWLRQV
WR[LFLW\WRRUJDQLVPVOLYLQJLQWKHVHGLPHQWDQGULVNVWRWKRVH HJPLJUDWRU\ELUGV WKDW
FRQVXPHWKHVHRUJDQLVPV $WPRVSKHULFGHSRVLWLRQRISDUWLFOHVLVWKRXJKWWREHWKHPDMRU
VRXUFHRI3$+VWRWKHVHGLPHQWVRI/DNH0LFKLJDQ&KHVDSHDNH%D\7DPSD%D\DQGRWKHU
FRDVWDODUHDVRIWKH86 
&RQWDPLQDWLRQRISODQWOHDYHVE\KHDY\PHWDOVFDQOHDGWRHOHYDWHGFRQFHQWUDWLRQVLQWKH
VRLO7UDFHPHWDOVDEVRUEHGLQWRWKHSODQWIUHTXHQWO\ELQGWRWKHOHDIWLVVXHDQGWKHQDUHORVW
ZKHQWKHOHDIGURSV$VWKHIDOOHQOHDYHVGHFRPSRVHWKHKHDY\PHWDOVDUHWUDQVIHUUHGLQWRWKH
VRLO 0DQ\RIWKHPDMRULQGLUHFWSODQWUHVSRQVHVWR30GHSRVLWLRQDUHFKLHIO\VRLOPHGLDWHG
DQGGHSHQGRQWKHFKHPLFDOFRPSRVLWLRQRILQGLYLGXDOFRPSRQHQWVRIGHSRVLWHG308SRQ
HQWHULQJWKHVRLOHQYLURQPHQW30SROOXWDQWVFDQDOWHUHFRORJLFDOSURFHVVHVRIHQHUJ\IORZDQG
QXWULHQWF\FOLQJLQKLELWQXWULHQWXSWDNHWRSODQWVFKDQJHPLFURELDOFRPPXQLW\VWUXFWXUHDQG
DIIHFWELRGLYHUVLW\$FFXPXODWLRQRIKHDY\PHWDOVLQVRLOVGHSHQGVRQIDFWRUVVXFKDVORFDOVRLO
FKDUDFWHULVWLFVJHRORJLFRULJLQRISDUHQWVRLOVDQGPHWDOELRDYDLODELOLW\+HDY\PHWDOVVXFKDV
]LQFFRSSHUDQGFDGPLXPDQGVRPHSHVWLFLGHVFDQLQWHUIHUHZLWKPLFURRUJDQLVPVWKDWDUH
UHVSRQVLEOHIRUGHFRPSRVLWLRQRIVRLOOLWWHUDQLPSRUWDQWUHJXODWLQJHFRV\VWHPVHUYLFHWKDWVHUYHV
DVDVRXUFHRIVRLOQXWULHQWV 6XUIDFHOLWWHUGHFRPSRVLWLRQLVUHGXFHGLQVRLOVKDYLQJKLJKPHWDO
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FRQFHQWUDWLRQV6RLOFRPPXQLWLHVKDYHDVVRFLDWHGEDFWHULDIXQJLDQGLQYHUWHEUDWHVWKDWDUH
HVVHQWLDOWRVRLOQXWULHQWF\FOLQJSURFHVVHV&KDQJHVWRWKHUHODWLYHVSHFLHVDEXQGDQFHDQG
FRPPXQLW\FRPSRVLWLRQDUHDVVRFLDWHGZLWKGHSRVLWHG30WRVRLOELRWD 
$WPRVSKHULFGHSRVLWLRQFDQEHWKHSULPDU\VRXUFHRIVRPHRUJDQLFVDQGPHWDOVWR
ZDWHUVKHGV'HSRVLWLRQRI30WRVXUIDFHVLQXUEDQVHWWLQJVLQFUHDVHVWKHPHWDODQGRUJDQLF
FRPSRQHQWRIVWRUPZDWHUUXQRII 7KLVDWPRVSKHULFDOO\DVVRFLDWHGSROOXWDQWEXUGHQFDQWKHQ
EHWR[LFWRDTXDWLFELRWD7KHFRQWULEXWLRQRIDWPRVSKHULFDOO\GHSRVLWHG3$+VWRDTXDWLFIRRG
ZHEVZDVGHPRQVWUDWHGLQKLJKHOHYDWLRQPRXQWDLQODNHVZLWKQRRWKHUDQWKURSRJHQLF
FRQWDPLQDQWVRXUFHV 0HWDOVDVVRFLDWHGZLWK30GHSRVLWLRQOLPLWSK\WRSODQNWRQJURZWK
DIIHFWLQJDTXDWLFWURSKLFVWUXFWXUH/RQJUDQJHDWPRVSKHULFWUDQVSRUWRISHVWLFLGHVDQG
GHJUDGDWLRQSURGXFWVWRWKHVQRZSDFNLQVHYHQQDWLRQDOSDUNVLQWKH:HVWHUQ86ZDVUHFHQWO\
TXDQWLILHGLQGLFDWLQJ30DVVRFLDWHGFRQWDPLQDQWLQSXWVWRUHFHLYLQJZDWHUVGXULQJVSULQJ
VQRZPHOW 
7KHUHFHQWO\FRPSOHWHG:HVWHUQ$LUERUQH&RQWDPLQDQWV$VVHVVPHQW3URMHFW :$&$3 
LVWKHPRVWFRPSUHKHQVLYHGDWDEDVHRQFRQWDPLQDQWWUDQVSRUWDQG30GHSRVLWLRQDOHIIHFWVRQ
VHQVLWLYHHFRV\VWHPVLQWKH:HVWHUQ86 ,QWKLVSURMHFWWKHWUDQVSRUWIDWHDQGHFRORJLFDO
LPSDFWVRIDQWKURSRJHQLFFRQWDPLQDQWVIURPDWPRVSKHULFVRXUFHVZHUHDVVHVVHGIURPWR
LQVHYHQHFRV\VWHPFRPSRQHQWV DLUVQRZZDWHUVHGLPHQWOLFKHQFRQLIHUQHHGOHVDQG
ILVK LQHLJKWFRUHQDWLRQDOSDUNV7KHVWXG\FRQFOXGHGWKDWELRDFFXPXODWLRQRIVHPLYRODWLOH
RUJDQLFFRPSRXQGVRFFXUUHGWKURXJKRXWSDUNHFRV\VWHPVDQHOHYDWLRQDOJUDGLHQWLQ30
GHSRVLWLRQH[LVWVZLWKJUHDWHUDFFXPXODWLRQLQKLJKHUDOWLWXGHDUHDVDQGFRQWDPLQDQWV
DFFXPXODWHLQSUR[LPLW\WRLQGLYLGXDODJULFXOWXUHDQGLQGXVWU\VRXUFHVZKLFKLVFRXQWHUWRWKH
RULJLQDOZRUNLQJK\SRWKHVLVWKDWPRVWRIWKHFRQWDPLQDQWVZRXOGRULJLQDWHIURP(DVWHUQ(XURSH
DQG$VLD



0DWHULDOV'DPDJHDQG6RLOLQJ

%XLOGLQJPDWHULDOVLQFOXGLQJPHWDOVVWRQHVFHPHQWVDQGSDLQWVXQGHUJRQDWXUDO
ZHDWKHULQJSURFHVVHVIURPH[SRVXUHWRHQYLURQPHQWDOHOHPHQWV HJZLQGPRLVWXUH
WHPSHUDWXUHIOXFWXDWLRQVVXQOLJKWHWF 3ROOXWLRQFDQZRUVHQDQGDFFHOHUDWHWKHVHHIIHFWV
'HSRVLWLRQRI30LVDVVRFLDWHGZLWKERWKSK\VLFDOGDPDJH PDWHULDOVGDPDJHHIIHFWV DQG
LPSDLUHGDHVWKHWLFTXDOLWLHV VRLOLQJHIIHFWV :HWDQGGU\GHSRVLWLRQRI30FDQSK\VLFDOO\DIIHFW
PDWHULDOVDGGLQJWRWKHHIIHFWVRIQDWXUDOZHDWKHULQJSURFHVVHVE\SRWHQWLDOO\SURPRWLQJRU
DFFHOHUDWLQJWKHFRUURVLRQRIPHWDOVE\GHJUDGLQJSDLQWVDQGE\GHWHULRUDWLQJEXLOGLQJPDWHULDOV
VXFKDVVWRQHFRQFUHWHDQGPDUEOH 7KHHIIHFWVRI30DUHH[DFHUEDWHGE\WKHSUHVHQFHRI
DFLGLFJDVHVDQGFDQEHDGGLWLYHRUV\QHUJLVWLFGXHWRWKHFRPSOH[PL[WXUHRISROOXWDQWVLQWKHDLU
DQGVXUIDFHFKDUDFWHULVWLFVRIWKHPDWHULDO$FLGLFGHSRVLWLRQKDVEHHQVKRZQWRKDYHDQHIIHFW
RQPDWHULDOVLQFOXGLQJ]LQFJDOYDQL]HGVWHHODQGRWKHUPHWDOFDUERQDWHVWRQH DVPRQXPHQWVDQG
EXLOGLQJIDFLQJV DQGVXUIDFHFRDWLQJV SDLQWV  7KHHIIHFWVRQKLVWRULFEXLOGLQJVDQGRXWGRRU
ZRUNVRIDUWDUHRISDUWLFXODUFRQFHUQEHFDXVHRIWKHXQLTXHQHVVDQGLUUHSODFHDELOLW\RIPDQ\RI
WKHVHREMHFWV
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6.1.2.5 (QYLURQPHQWDO(IIHFWVRI$LU7R[LFV
(PLVVLRQVIURPSURGXFLQJWUDQVSRUWLQJDQGFRPEXVWLQJIXHOFRQWULEXWHWRDPELHQWOHYHOV
RISROOXWDQWVWKDWFRQWULEXWHWRDGYHUVHHIIHFWVRQYHJHWDWLRQ9RODWLOHRUJDQLFFRPSRXQGV
92&V VRPHRIZKLFKDUHFRQVLGHUHGDLUWR[LFVKDYHORQJEHHQVXVSHFWHGWRSOD\DUROHLQ
YHJHWDWLRQGDPDJH ,QODERUDWRU\H[SHULPHQWVDZLGHUDQJHRIWROHUDQFHWR92&VKDVEHHQ
REVHUYHG 'HFUHDVHVLQKDUYHVWHGVHHGSRGZHLJKWKDYHEHHQUHSRUWHGIRUWKHPRUHVHQVLWLYH
SODQWVDQGVRPHVWXGLHVKDYHUHSRUWHGHIIHFWVRQVHHGJHUPLQDWLRQIORZHULQJDQGIUXLWULSHQLQJ
(IIHFWVRILQGLYLGXDO92&VRUWKHLUUROHLQFRQMXQFWLRQZLWKRWKHUVWUHVVRUV HJDFLGLILFDWLRQ
GURXJKWWHPSHUDWXUHH[WUHPHV KDYHQRWEHHQZHOOVWXGLHG,QDUHFHQWVWXG\RIDPL[WXUHRI
92&VLQFOXGLQJHWKDQRODQGWROXHQHRQKHUEDFHRXVSODQWVVLJQLILFDQWHIIHFWVRQVHHGSURGXFWLRQ
OHDIZDWHUFRQWHQWDQGSKRWRV\QWKHWLFHIILFLHQF\ZHUHUHSRUWHGIRUVRPHSODQWVSHFLHV 
5HVHDUFKVXJJHVWVDQDGYHUVHLPSDFWRIYHKLFOHH[KDXVWRQSODQWVZKLFKKDVLQVRPH
FDVHVEHHQDWWULEXWHGWRDURPDWLFFRPSRXQGVDQGLQRWKHUFDVHVWRQLWURJHQR[LGHV7KH
LPSDFWVRI92&VRQSODQWUHSURGXFWLRQPD\KDYHORQJWHUPLPSOLFDWLRQVIRUELRGLYHUVLW\DQG
VXUYLYDORIQDWLYHVSHFLHVQHDUPDMRUURDGZD\V0RVWRIWKHVWXGLHVRIWKHLPSDFWVRI92&VRQ
YHJHWDWLRQKDYHIRFXVHGRQVKRUWWHUPH[SRVXUHDQGIHZVWXGLHVKDYHIRFXVHGRQORQJWHUP
HIIHFWVRI92&VRQYHJHWDWLRQDQGWKHSRWHQWLDOIRUPHWDEROLWHVRIWKHVHFRPSRXQGVWRDIIHFW
KHUELYRUHVRULQVHFWV

6.2

,PSDFWVRIWKH5XOHVRQ&RQFHQWUDWLRQVRI1RQ*+*3ROOXWDQWV

$ORQJZLWKUHGXFLQJ*+*VWKH3KDVHVWDQGDUGVDOVRKDYHDQLPSDFWRQQRQ*+*
FULWHULDDQGDLUWR[LFSROOXWDQW HPLVVLRQV$VGLVFXVVHGLQ&KDSWHUWKHVWDQGDUGVZLOOLPSDFW
H[KDXVWHPLVVLRQVRIWKHVHSROOXWDQWVIURPYHKLFOHVDQGZLOODOVRLPSDFWHPLVVLRQVWKDWRFFXU
GXULQJWKHUHILQLQJDQGGLVWULEXWLRQRIIXHO XSVWUHDPVRXUFHV 
7KLVVHFWLRQILUVWGLVFXVVHVFXUUHQWFRQFHQWUDWLRQVRIQRQ*+*SROOXWDQWVDQGWKHQ
GLVFXVVHVWKHSURMHFWHGLPSDFWVRIWKHVWDQGDUGVRQDPELHQWFRQFHQWUDWLRQVRIQRQ*+*
SROOXWDQWVLQ$GGLWLRQDOLQIRUPDWLRQRQWKHDLUTXDOLW\PRGHOLQJPHWKRGRORJ\DQGUHVXOWV
RIWKHDLUTXDOLW\PRGHOLQJFDQEHIRXQGLQ$SSHQGL[$

 &XUUHQW&RQFHQWUDWLRQVRI1RQ*+*3ROOXWDQWV
1DWLRQDOO\OHYHOVRI30  R]RQH12 ; 62 ; &2DQGDLUWR[LFVDUHGHFOLQLQJ 
+RZHYHUDVRI$SULOPRUHWKDQPLOOLRQSHRSOHOLYHGLQFRXQWLHVGHVLJQDWHG
QRQDWWDLQPHQWIRURQHRUPRUHRIWKH1$$46DQGWKLVILJXUHGRHVQRWLQFOXGHWKHSHRSOHOLYLQJ
LQDUHDVZLWKDULVNRIH[FHHGLQJWKH1$$46LQWKHIXWXUH 60DQ\$PHULFDQVFRQWLQXHWREH
H[SRVHGWRDPELHQWFRQFHQWUDWLRQVRIDLUWR[LFVDWOHYHOVZKLFKKDYHWKHSRWHQWLDOWRFDXVH
DGYHUVHKHDOWKHIIHFWV ,QDGGLWLRQSRSXODWLRQVZKROLYHZRUNRUDWWHQGVFKRROQHDUPDMRU
URDGVH[SHULHQFHHOHYDWHGH[SRVXUHFRQFHQWUDWLRQVWRDZLGHUDQJHRIDLUSROOXWDQWV 

6

'DWDFRPHIURP6XPPDU\1RQDWWDLQPHQW$UHD3RSXODWLRQ([SRVXUH5HSRUWFXUUHQWDVRI$SULODW
KWWSVZZZHSDJRYDLUTXDOLW\JUHHQENSRSH[SKWPO
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6.2.1.1 &XUUHQW&RQFHQWUDWLRQVRI3DUWLFXODWH0DWWHU
$VGHVFULEHGLQ&KDSWHU30FDXVHVDGYHUVHKHDOWKHIIHFWVDQG(3$KDVVHWQDWLRQDO
VWDQGDUGVWRSURYLGHUHTXLVLWHSURWHFWLRQDJDLQVWWKRVHKHDOWKHIIHFWV7KHUHDUHWZRSULPDU\
1$$46IRU30  DQDQQXDOVWDQGDUG PLFURJUDPVSHUFXELFPHWHU ȝJP DQGDKRXU
VWDQGDUG ȝJP DQGWZRVHFRQGDU\1$$46IRU30  DQDQQXDOVWDQGDUG ȝJP DQG
DKRXUVWDQGDUG ȝJP 7KHLQLWLDO30  VWDQGDUGVZHUHVHWLQDQGUHYLVLRQVWRWKH
VWDQGDUGVZHUHILQDOL]HGLQDQGLQ'HFHPEHU
7KHUHDUHPDQ\DUHDVRIWKHFRXQWU\WKDWDUHFXUUHQWO\LQQRQDWWDLQPHQWIRUWKHDQQXDO
DQGKRXU30  1$$46,QWKH(3$GHVLJQDWHGQRQDWWDLQPHQWDUHDVIRUWKH
30  1$$46 $VRI$SULOPRUHWKDQPLOOLRQSHRSOHOLYHGLQWKHDUHDVWKDW
DUHVWLOOGHVLJQDWHGDVQRQDWWDLQPHQWIRUWKHDQQXDO30  1$$467KHVH30  
QRQDWWDLQPHQWDUHDVDUHFRPSULVHGRIIXOORUSDUWLDOFRXQWLHV,Q'HFHPEHU(3$
GHVLJQDWHGQRQDWWDLQPHQWDUHDVIRUWKH30  1$$46 $VRI$SULORI
WKHVHDUHDVUHPDLQGHVLJQDWHGDVQRQDWWDLQPHQWDQGWKH\DUHFRPSRVHGRIIXOORUSDUWLDO
FRXQWLHVZLWKDSRSXODWLRQRIRYHUPLOOLRQ2Q1RYHPEHUDQG)HEUXDU\WKH
(3$GHVLJQDWHGQRQDWWDLQPHQWDUHDVIRUWKHKRXU30  1$$46 $VRI$SULO
RIWKHVHDUHDVUHPDLQGHVLJQDWHGDVQRQDWWDLQPHQWIRUWKH30  1$$46DQG
WKH\DUHFRPSRVHGRIIXOORUSDUWLDOFRXQWLHVZLWKDSRSXODWLRQRIRYHUPLOOLRQ,QWRWDO
WKHUHDUHFXUUHQWO\30  QRQDWWDLQPHQWDUHDVZLWKDSRSXODWLRQRIPRUHWKDQPLOOLRQ
SHRSOH 71RQDWWDLQPHQWDUHDVIRUWKH30  1$$46DUHSLFWXUHGLQ)LJXUH

7
7KHPLOOLRQWRWDOLVFDOFXODWHGE\VXPPLQJZLWKRXWGRXEOHFRXQWLQJWKHDQG30
QRQDWWDLQPHQWSRSXODWLRQVFRQWDLQHGLQWKH6XPPDU\1RQDWWDLQPHQW$UHD3RSXODWLRQ([SRVXUHUHSRUW
KWWSVZZZHSDJRYDLUTXDOLW\JUHHQENSRSH[SKWPO ,IWKHUHLVDSRSXODWLRQDVVRFLDWHGZLWKPRUHWKDQRQHRI
WKHDQGQRQDWWDLQPHQWDUHDVDQGWKH\DUHQRWWKHVDPHWKHQWKHODUJHURIWKHSRSXODWLRQVLV
LQFOXGHGLQWKHVXP
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Counties Designated Nonattainment
for PM-2.5 (1997, 2006, and/or 2012 Standards)

Designated N onatta.in ment
All three PM-2.5 Standards

Nonattain ment areas are indicated by color.
VI/he n only a portion of a county is sho wn in color,
it indicates that only that part of the county is w ithin
a non attainm ent area bounda ry.

D
D

Both 2006 and 2012 PM-2.5
Both 1997 and 2006 PM-'2,5

-

2012 PM-2.5 only

D

2006 PM-2:.5 only

D

1997 PM-2.5 only

For PM-2.5 (1997 Standard) Chattanooga TN-GA-AL nonattainment area , the Georgia portion w as
redesignated on December
2014 and the Alabama portion w as redesignated on Dece mber
22. 2014 . The Tennessee portion has not been redesignated . The entire area is not considered in
maintenance until all states in a multi-state area are redesignated .

rn.

)LJXUH30  1RQDWWDLQPHQW$UHDV

7KH(3$KDVDOUHDG\DGRSWHGPDQ\PRELOHVRXUFHHPLVVLRQFRQWUROSURJUDPVWKDWDUH
H[SHFWHGWRUHGXFHDPELHQW30FRQFHQWUDWLRQV$VDUHVXOWRIWKHVHDQGRWKHUIHGHUDOVWDWHDQG
ORFDOSURJUDPVWKHQXPEHURIDUHDVWKDWIDLOWRPHHWWKH30  1$$46LQWKHIXWXUHLVH[SHFWHG
WRGHFUHDVH+RZHYHUHYHQZLWKWKHLPSOHPHQWDWLRQRIDOOFXUUHQWVWDWHDQGIHGHUDOUHJXODWLRQV
WKHUHDUHSURMHFWHGWREHFRXQWLHVYLRODWLQJWKH30  1$$46ZHOOLQWRWKHIXWXUH6WDWHVZLOO
QHHGWRPHHWWKHKRXUVWDQGDUGVLQWKHWLPHIUDPHDQGWKHSULPDU\
DQQXDOVWDQGDUGLQWKHWLPHIUDPH7KHHPLVVLRQUHGXFWLRQVDQGLPSURYHPHQWVLQ
DPELHQW30  FRQFHQWUDWLRQVIURPWKLVDFWLRQZKLFKZLOOWDNHHIIHFWDVHDUO\DVPRGHO\HDU
ZLOOEHKHOSIXOWRVWDWHVDVWKH\ZRUNWRDWWDLQDQGPDLQWDLQWKH30  1$$46 87KH
VWDQGDUGVFDQDVVLVWDUHDVZLWKDWWDLQPHQWGDWHVLQDQGEH\RQGLQDWWDLQLQJWKH1$$46DV

8

7KHILQDO3KDVHWUDLOHUVWDQGDUGVDQG30FRQWUROVIRU$38VEHJLQZLWKPRGHO\HDU
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H[SHGLWLRXVO\DVSUDFWLFDEOHDQGPD\UHOLHYHDUHDVZLWKDOUHDG\VWULQJHQWORFDOUHJXODWLRQVIURP
VRPHRIWKHEXUGHQDVVRFLDWHGZLWKDGRSWLQJDGGLWLRQDOORFDOFRQWUROV

6.2.I.2 &XUUHQW&RQFHQWUDWLRQVRI2]RQH
$VGHVFULEHGLQ&KDSWHUR]RQHFDXVHVDGYHUVHKHDOWKHIIHFWVDQG(3$KDVVHW
QDWLRQDODPELHQWDLUTXDOLW\VWDQGDUGVWRSURWHFWDJDLQVWWKRVHKHDOWKHIIHFWV7KHSULPDU\DQG
VHFRQGDU\1$$46IRUR]RQHDUHKRXUVWDQGDUGVZLWKDOHYHORISSP7KHPRVWUHFHQW
UHYLVLRQWRWKHR]RQHVWDQGDUGVZDVLQWKHSUHYLRXVKRXUR]RQHSULPDU\VWDQGDUGVHWLQ
KDGDOHYHORISSP1RQDWWDLQPHQWGHVLJQDWLRQVIRUWKHR]RQHVWDQGDUGZHUH
ILQDOL]HGRQ$SULODQG0D\ $VRI$SULOWKHUHZHUHR]RQH
QRQDWWDLQPHQWDUHDVIRUWKHR]RQH1$$46FRPSRVHGRIIXOORUSDUWLDOFRXQWLHVZLWKD
SRSXODWLRQRIPRUHWKDQPLOOLRQ1RQDWWDLQPHQWDUHDVIRUWKHR]RQH1$$46DUH
SLFWXUHGLQ)LJXUH,QDGGLWLRQ(3$SODQVWRILQDOL]HQRQDWWDLQPHQWDUHDVIRUWKHR]RQH
1$$46LQ2FWREHU
8-Hour Ozone NonattainmentAreas (2008 Standard )

10/01/ 2015

Pr.ho ur Ozo ne Classification

-

Exl>"•m•

c::::J Seve<e15
c=J serious

L J t.bde<aie

' '"'";"- "' "'" "' ;od;~•d b y ~

1

c=J Mstginal

Wh en only a portion of a county is shown in color, ~
d indicates that only that part of the county is w ithin
a nonattainm ent area boun dary.

)LJXUHKRXU2]RQH1RQDWWDLQPHQW$UHDV 6WDQGDUG


6WDWHVZLWKR]RQHQRQDWWDLQPHQWDUHDVDUHUHTXLUHGWRWDNHDFWLRQWREULQJWKRVHDUHDVLQWR
DWWDLQPHQW7KHDWWDLQPHQWGDWHDVVLJQHGWRDQR]RQHQRQDWWDLQPHQWDUHDLVEDVHGRQWKHDUHD¶V
FODVVLILFDWLRQ0RVWR]RQHQRQDWWDLQPHQWDUHDVZHUHUHTXLUHGWRDWWDLQWKHKRXUR]RQH
1$$46LQWKHWRWLPHIUDPHDQGWKHQWRPDLQWDLQLWWKHUHDIWHU7KHDWWDLQPHQWGDWHV
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IRUDUHDVGHVLJQDWHGQRQDWWDLQPHQWIRUWKHKRXUR]RQH1$$46DUHLQWKHWR
WLPHIUDPHGHSHQGLQJRQWKHVHYHULW\RIWKHSUREOHPLQHDFKDUHD1RQDWWDLQPHQWDUHD
DWWDLQPHQWGDWHVDVVRFLDWHGZLWKDUHDVGHVLJQDWHGIRUWKH1$$46ZLOOEHLQWKH
WLPHIUDPHGHSHQGLQJRQWKHVHYHULW\RIWKHSUREOHPLQHDFKDUHD 
(3$KDVDOUHDG\DGRSWHGPDQ\HPLVVLRQFRQWUROSURJUDPVWKDWDUHH[SHFWHGWRUHGXFH
DPELHQWR]RQHOHYHOV$VDUHVXOWRIWKHVHDQGRWKHUIHGHUDOVWDWHDQGORFDOSURJUDPVKRXU
R]RQHOHYHOVDUHH[SHFWHGWRLPSURYHLQWKHIXWXUH+RZHYHUHYHQZLWKWKHLPSOHPHQWDWLRQRI
DOOFXUUHQWVWDWHDQGIHGHUDOUHJXODWLRQVWKHUHDUHSURMHFWHGWREHFRXQWLHVYLRODWLQJWKHR]RQH
1$$46ZHOOLQWRWKHIXWXUH7KHHPLVVLRQUHGXFWLRQVIURPWKLVDFWLRQZKLFKZLOOWDNHHIIHFWDV
HDUO\DVPRGHO\HDUZLOOEHKHOSIXOWRVWDWHVDVWKH\ZRUNWRDWWDLQDQGPDLQWDLQWKHR]RQH
1$$46 97KHVWDQGDUGVFDQDVVLVWDUHDVZLWKDWWDLQPHQWGDWHVLQDQGEH\RQGLQDWWDLQLQJ
WKH1$$46DVH[SHGLWLRXVO\DVSUDFWLFDEOHDQGPD\UHOLHYHDUHDVZLWKDOUHDG\VWULQJHQWORFDO
UHJXODWLRQVIURPVRPHRIWKHEXUGHQDVVRFLDWHGZLWKDGRSWLQJDGGLWLRQDOORFDOFRQWUROV

6.2.1.3 &XUUHQW&RQFHQWUDWLRQVRI1LWURJHQ2[LGHV
(3$PRVWUHFHQWO\FRPSOHWHGDUHYLHZRIWKHSULPDU\1$$46IRU12  LQ-DQXDU\
7KHUHDUHWZRSULPDU\1$$46IRU12    DQDQQXDOVWDQGDUG SSE  DQGDKRXUVWDQGDUG 
SSE (3$SURPXOJDWHGDUHDGHVLJQDWLRQVLQWKH)HGHUDO5HJLVWHURQ)HEUXDU\,QWKLV
LQLWLDOURXQGRIGHVLJQDWLRQVDOODUHDVRIWKHFRXQWU\ZHUHGHVLJQDWHGDV
³XQFODVVLILDEOHDWWDLQPHQW´IRUWKH12  1$$46EDVHGRQGDWDIURPWKHH[LVWLQJDLUTXDOLW\
PRQLWRULQJQHWZRUN(3$DQGVWDWHDJHQFLHVDUHZRUNLQJWRHVWDEOLVKDQH[SDQGHGQHWZRUNRI
12  PRQLWRUVH[SHFWHGWREHGHSOR\HGLQWKHWLPHIUDPH2QFHWKUHH\HDUVRIDLU
TXDOLW\GDWDKDYHEHHQFROOHFWHGIURPWKHH[SDQGHGQHWZRUN(3$ZLOOEHDEOHWRHYDOXDWH12  
DLUTXDOLW\LQDGGLWLRQDOORFDWLRQV 

6.2.1.4 &XUUHQW&RQFHQWUDWLRQVRI6XOIXU2[LGHV
(3$PRVWUHFHQWO\FRPSOHWHGDUHYLHZRIWKHSULPDU\62  1$$46LQ-XQH7KH
FXUUHQWSULPDU\1$$46IRU62  LVDKRXUVWDQGDUGRISSE(3$ILQDOL]HGWKHLQLWLDODUHD
GHVLJQDWLRQVIRUQRQDWWDLQPHQWDUHDVLQVWDWHVLQDQRWLFHSXEOLVKHGLQWKH)HGHUDO5HJLVWHU
RQ$XJXVW,QWKLVILUVWURXQGRIGHVLJQDWLRQV(3$RQO\GHVLJQDWHGQRQDWWDLQPHQWDUHDV
WKDWZHUHYLRODWLQJWKHVWDQGDUGEDVHGRQH[LVWLQJDLUTXDOLW\PRQLWRULQJGDWDSURYLGHGE\WKH
VWDWHV7KHDJHQF\GLGQRWKDYHVXIILFLHQWLQIRUPDWLRQWRGHVLJQDWHDQ\DUHDDV³DWWDLQPHQW´RU
PDNHILQDOGHFLVLRQVDERXWDUHDVIRUZKLFKDGGLWLRQDOPRGHOLQJRUPRQLWRULQJLVQHHGHG )5
$XJXVW 2Q0DUFKWKH86'LVWULFW&RXUWIRUWKH1RUWKHUQ'LVWULFWRI
&DOLIRUQLDDFFHSWHGDVDQHQIRUFHDEOHRUGHUDQDJUHHPHQWEHWZHHQWKH(3$DQG6LHUUD&OXEDQG
1DWXUDO5HVRXUFHV'HIHQVH&RXQFLOWRUHVROYHOLWLJDWLRQFRQFHUQLQJWKHGHDGOLQHIRUFRPSOHWLQJ
GHVLJQDWLRQV :7KHFRXUW¶VRUGHUGLUHFWVWKH(3$WRFRPSOHWHGHVLJQDWLRQVIRUDOOUHPDLQLQJ
DUHDVLQWKHFRXQWU\LQXSWRWKUHHDGGLWLRQDOURXQGVWKHILUVWURXQGE\-XO\WKHVHFRQG
URXQGE\'HFHPEHUDQGWKHILQDOURXQGE\'HFHPEHU

9

7KHILQDO3KDVHWUDLOHUVWDQGDUGVEHJLQZLWKPRGHO\HDU
6LHUUD&OXEY0F&DUWK\1RFY 6,  1'&DO0DU 

:
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6.2.1.5 &XUUHQW&RQFHQWUDWLRQVRI&DUERQ0RQR[LGH
7KHUHDUHWZRSULPDU\1$$46IRU&2  DQKRXUVWDQGDUG SSP  DQGDKRXU
VWDQGDUG SSP 7KHSULPDU\1$$46IRU&2ZHUHUHWDLQHGLQ$XJXVW7KHUHDUH
FXUUHQWO\QR&2QRQDWWDLQPHQWDUHDVDVRI6HSWHPEHUDOO&2QRQDWWDLQPHQWDUHDV
KDYHEHHQUHGHVLJQDWHGWRDWWDLQPHQW7KHGHVLJQDWLRQVZHUHEDVHGRQWKHH[LVWLQJFRPPXQLW\
ZLGHPRQLWRULQJQHWZRUN(3$LVPDNLQJFKDQJHVWRWKHDPELHQWDLUPRQLWRULQJUHTXLUHPHQWV
IRU&27KHQHZUHTXLUHPHQWVDUHH[SHFWHGWRUHVXOWLQDSSUR[LPDWHO\&2PRQLWRUV
RSHUDWLQJQHDUURDGVZLWKLQXUEDQDUHDVE\-DQXDU\ )5$XJXVW 

6.2.1.6 &XUUHQW&RQFHQWUDWLRQVRI'LHVHO([KDXVW30 '30 
%HFDXVH'30LVSDUWRIRYHUDOODPELHQW30DQGFDQQRWEHHDVLO\GLVWLQJXLVKHGIURP
RYHUDOO30ZHGRQRWKDYHGLUHFWPHDVXUHPHQWVRI'30LQWKHDPELHQWDLU'30
FRQFHQWUDWLRQVDUHHVWLPDWHGXVLQJDPELHQWDLUTXDOLW\PRGHOLQJEDVHGRQ'30HPLVVLRQ
LQYHQWRULHV'30HPLVVLRQLQYHQWRULHVDUHFRPSXWHGDVWKHH[KDXVW30HPLVVLRQVIURPPRELOH
VRXUFHVFRPEXVWLQJGLHVHORUUHVLGXDORLOIXHO'30FRQFHQWUDWLRQVZHUHUHFHQWO\HVWLPDWHGDV
SDUWRIWKH1$7$ 
&RQFHQWUDWLRQVRI'30ZHUHFDOFXODWHGDWWKHFHQVXVWUDFWOHYHOLQWKH1$7$
)LJXUHEHORZVXPPDUL]HVWKHGLVWULEXWLRQRIDPELHQW'30FRQFHQWUDWLRQVDWWKHQDWLRQDO
VFDOH$UHDVZLWKKLJKFRQFHQWUDWLRQVDUHFOXVWHUHGLQWKH1RUWKHDVW*UHDW/DNH6WDWHV
&DOLIRUQLDDQGWKH*XOI&RDVW6WDWHVDQGDUHDOVRGLVWULEXWHGWKURXJKRXWWKHUHVWRIWKH86
7DEOHSUHVHQWVDGLVWULEXWLRQRIDPELHQW'30FRQFHQWUDWLRQVDFURVVWKHFRXQWU\7KH
PHGLDQ'30FRQFHQWUDWLRQFDOFXODWHGQDWLRQZLGHLVȝJP+DOIRIWKH'30FDQEH
DWWULEXWHGWRKHDY\GXW\GLHVHOYHKLFOHV
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2011 NATA Census Tract Diesel PM Ambient Concentration (µg/m3)

Diesel PM Cone
(µg /m3)
0.0- 0.09

AK

0.09 - 0.4

_ ,_,
_,_.

0.4 - 1

-·•

HI

PR & VI



)LJXUH(VWLPDWHG&RXQW\$PELHQW&RQFHQWUDWLRQRI'LHVHO3DUWLFXODWH0DWWHU


7DEOH'LVWULEXWLRQRI&HQVXV7UDFW$PELHQW&RQFHQWUDWLRQVRI'30DWWKH1DWLRQDO6FDOHLQ
1$7$D


WK3HUFHQWLOH
WK3HUFHQWLOH
WK3HUFHQWLOH
WK3HUFHQWLOH
WK3HUFHQWLOH
+HDY\'XW\9HKLFOH&RQWULEXWLRQWR0HGLDQ&HQVXV7UDFW
&RQFHQWUDWLRQV

$0%,(17&21&(175$7,21
Ȃ*0 







1RWH
D
7KLVWDEOHLVJHQHUDWHGIURPGDWDFRQWDLQHGLQWKHGLHVHOSDUWLFXODWHPDWWHU0LFURVRIW$FFHVVGDWDEDVHILOHIRXQGLQ
WKHUHVXOWVVHFWLRQRIWKH1$7$ZHESDJH KWWSVZZZHSDJRYQDWLRQDODLUWR[LFVDVVHVVPHQWQDWD
DVVHVVPHQWUHVXOWVSROOXWDQW 
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6.2.1.7 &XUUHQW&RQFHQWUDWLRQVRI$LU7R[LFV
7KHPDMRULW\RI$PHULFDQVFRQWLQXHWREHH[SRVHGWRDPELHQWFRQFHQWUDWLRQVRIDLUWR[LFV
DWOHYHOVZKLFKKDYHWKHSRWHQWLDOWRFDXVHDGYHUVHKHDOWKHIIHFWV 7KHOHYHOVRIDLUWR[LFVWR
ZKLFKSHRSOHDUHH[SRVHGYDU\GHSHQGLQJRQZKHUHSHRSOHOLYHDQGZRUNDQGWKHNLQGVRI
DFWLYLWLHVLQZKLFKWKH\HQJDJHDVGLVFXVVHGLQGHWDLOLQ(3$¶VPRVWUHFHQW0RELOH6RXUFH$LU
7R[LFV 06$7 5XOH ,QRUGHUWRLGHQWLI\DQGSULRULWL]HDLUWR[LFVHPLVVLRQVRXUFHW\SHVDQG
ORFDWLRQVZKLFKDUHRIJUHDWHVWSRWHQWLDOFRQFHUQ(3$FRQGXFWVWKH1DWLRQDO6FDOH$LU7R[LFV
$VVHVVPHQW 1$7$ 7KHPRVWUHFHQW1$7$ZDVFRQGXFWHGIRUFDOHQGDU\HDUDQGZDV
UHOHDVHGLQ'HFHPEHU 1$7$IRULQFOXGHVIRXUVWHSV
 &RPSLOLQJDQDWLRQDOHPLVVLRQVLQYHQWRU\RIDLUWR[LFVHPLVVLRQVIURPRXWGRRU
VRXUFHV
 (VWLPDWLQJDPELHQWFRQFHQWUDWLRQVRIDLUWR[LFVDFURVVWKH8QLWHG6WDWHV
 (VWLPDWLQJSRSXODWLRQH[SRVXUHVDFURVVWKH8QLWHG6WDWHV
 &KDUDFWHUL]LQJSRWHQWLDOSXEOLFKHDOWKULVNGXHWRLQKDODWLRQRIDLUWR[LFVLQFOXGLQJ
ERWKFDQFHUDQGQRQFDQFHUHIIHFWV
$FFRUGLQJWRWKH1$7$IRUPRELOHVRXUFHVZHUHUHVSRQVLEOHIRUSHUFHQWRI
RXWGRRUDQWKURSRJHQLFWR[LFHPLVVLRQVDQGZHUHWKHODUJHVWFRQWULEXWRUWRFDQFHUDQGQRQFDQFHU
ULVNIURPGLUHFWO\HPLWWHGSROOXWDQWV ;0RELOHVRXUFHVDUHDOVRODUJHFRQWULEXWRUVWRSUHFXUVRU
HPLVVLRQVZKLFKUHDFWWRIRUPVHFRQGDU\FRQFHQWUDWLRQVRIDLUWR[LFV)RUPDOGHK\GHLVWKH
ODUJHVWFRQWULEXWRUWRFDQFHUULVNRIDOOSROOXWDQWVTXDQWLWDWLYHO\DVVHVVHGLQWKH1$7$
0RELOHVRXUFHVZHUHUHVSRQVLEOHIRUPRUHWKDQSHUFHQWRISULPDU\DQWKURSRJHQLFHPLVVLRQV
RIWKLVSROOXWDQWLQDQGDUHPDMRUFRQWULEXWRUVWRIRUPDOGHK\GHSUHFXUVRUHPLVVLRQV
%HQ]HQHLVDOVRDODUJHFRQWULEXWRUWRFDQFHUULVNDQGPRELOHVRXUFHVDFFRXQWIRUDOPRVW
SHUFHQWRIDPELHQWH[SRVXUH2YHUWKH\HDUV(3$KDVLPSOHPHQWHGDQXPEHURIPRELOHVRXUFH
DQGIXHOFRQWUROVZKLFKKDYHUHVXOWHGLQ92&UHGXFWLRQVZKLFKDOVRUHGXFHGIRUPDOGHK\GH
EHQ]HQHDQGRWKHUDLUWR[LFHPLVVLRQV

6.2.1.8 &XUUHQW9LVLELOLW\/HYHOV
'HVLJQDWHG30  QRQDWWDLQPHQWDUHDVLQGLFDWHWKDWDVRI2FWREHURYHUPLOOLRQ
SHRSOHOLYHLQQRQDWWDLQPHQWDUHDVIRUWKH30  1$$467KXVDWOHDVWWKHVHSRSXODWLRQVZRXOG
OLNHO\EHH[SHULHQFLQJYLVLELOLW\LPSDLUPHQWDVZHOODVPDQ\WKRXVDQGVRILQGLYLGXDOVZKRWUDYHO
WRWKHVHDUHDV,QDGGLWLRQZKLOHYLVLELOLW\WUHQGVKDYHLPSURYHGLQ0DQGDWRU\&ODVV,)HGHUDO
DUHDVWKHVHDUHDVFRQWLQXHWRVXIIHUIURPYLVLELOLW\LPSDLUPHQW &DOFXODWHGIURPOLJKW
H[WLQFWLRQHIILFLHQFLHVIURP7ULMRQLVHWDO  DQQXDODYHUDJHYLVXDOUDQJHXQGHU
QDWXUDOFRQGLWLRQVLQWKH(DVWLVHVWLPDWHGWREHNPNP LHWRPLOHV DQG
NPNP LHWRPLOHV LQWKH:HVW ,QVXPPDU\YLVLELOLW\LPSDLUPHQWLV
;

1$7$DOVRLQFOXGHVHVWLPDWHVRIULVNDWWULEXWDEOHWREDFNJURXQGFRQFHQWUDWLRQVZKLFKLQFOXGHVFRQWULEXWLRQV
IURPORQJUDQJHWUDQVSRUWSHUVLVWHQWDLUWR[LFVDQGQDWXUDOVRXUFHVDVZHOODVVHFRQGDU\FRQFHQWUDWLRQVZKHUH
WR[LFVDUHIRUPHGYLDVHFRQGDU\IRUPDWLRQ0RELOHVRXUFHVVXEVWDQWLDOO\FRQWULEXWHWRORQJUDQJHWUDQVSRUWDQG
VHFRQGDULO\IRUPHGDLUWR[LFV
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H[SHULHQFHGWKURXJKRXWWKH86LQPXOWLVWDWHUHJLRQVXUEDQDUHDVDQGUHPRWH0DQGDWRU\
&ODVV,)HGHUDODUHDV

6.2.1.9 &XUUHQW/HYHOVRI1LWURJHQDQG6XOIXU'HSRVLWLRQ
2YHUWKHSDVWWZRGHFDGHVWKH(3$KDVXQGHUWDNHQQXPHURXVHIIRUWVWRUHGXFHQLWURJHQ
DQGVXOIXUGHSRVLWLRQDFURVVWKH86$QDO\VHVRIORQJWHUPPRQLWRULQJGDWDIRUWKH86VKRZ
WKDWGHSRVLWLRQRIERWKQLWURJHQDQGVXOIXUFRPSRXQGVKDVGHFUHDVHGRYHUWKHODVW\HDUV7KH
GDWDVKRZWKDWUHGXFWLRQVZHUHPRUHVXEVWDQWLDOIRUVXOIXUFRPSRXQGVWKDQIRUQLWURJHQ
FRPSRXQGV$WORQJWHUPPRQLWRULQJVLWHVLQWKHHDVWHUQ86ZKHUHGDWDDUHPRVWDEXQGDQW
DYHUDJHWRWDOVXOIXUGHSRVLWLRQGHFUHDVHGE\SHUFHQWEHWZHHQDQG
ZKLOHDYHUDJHWRWDOQLWURJHQGHSRVLWLRQGHFUHDVHGE\SHUFHQWRYHUWKHVDPHWLPHIUDPHV
$OWKRXJKWRWDOQLWURJHQDQGVXOIXUGHSRVLWLRQKDVGHFUHDVHGRYHUWLPHPDQ\DUHDVFRQWLQXHWREH
QHJDWLYHO\LPSDFWHGE\GHSRVLWLRQ

 3URMHFWHG&RQFHQWUDWLRQVRI1RQ*+*3ROOXWDQWV
5HGXFWLRQVLQHPLVVLRQVRI12 ; 92&30  DQGDLUWR[LFVH[SHFWHGDVDUHVXOWRIWKH
3KDVHVWDQGDUGVZLOOOHDGWRLPSURYHPHQWVLQDLUTXDOLW\VSHFLILFDOO\GHFUHDVHVLQDPELHQW
FRQFHQWUDWLRQVRI30  R]RQH12  DQGDLUWR[LFVDVZHOODVEHWWHUYLVLELOLW\DQGUHGXFHG
GHSRVLWLRQ
(PLVVLRQVDQGDLUTXDOLW\PRGHOLQJGHFLVLRQVDUHPDGHHDUO\LQWKHDQDO\WLFDOSURFHVV
EHFDXVHRIWKHWLPHDQGUHVRXUFHVDVVRFLDWHGZLWKIXOOVFDOHSKRWRFKHPLFDODLUTXDOLW\PRGHOLQJ
$VDUHVXOWWKHLQYHQWRULHVXVHGLQWKHDLUTXDOLW\PRGHOLQJDQGWKHEHQHILWVPRGHOLQJDUH
GLIIHUHQWIURPWKHILQDOHPLVVLRQVLQYHQWRULHV7KHDLUTXDOLW\LQYHQWRULHVDQGWKHILQDO
LQYHQWRULHVDUHFRQVLVWHQWLQPDQ\ZD\VEXWWKHUHDUHVRPHLPSRUWDQWGLIIHUHQFHVZKLFKDUH
GLVFXVVHGLQ&KDSWHU&KDSWHURIWKH5,$DOVRKDVPRUHGHWDLORQWKHGLIIHUHQFHV
EHWZHHQWKHDLUTXDOLW\DQGILQDOLQYHQWRULHV

6.2.2.1 $LU4XDOLW\0RGHOLQJ5HVXOWV
7KLVVHFWLRQVXPPDUL]HVWKHUHVXOWVRIRXUDLUTXDOLW\PRGHOLQJDQGPRUHGHWDLOLVDYDLODEOHLQ
$SSHQGL[$WRWKH5,$6SHFLILFDOO\IRUWKH\HDUZHFRPSDUHDUHIHUHQFHVFHQDULR D
VFHQDULRZLWKRXWWKHVWDQGDUGV WRDFRQWUROVFHQDULRWKDWLQFOXGHVWKHVWDQGDUGVLQWKHDLUTXDOLW\
LQYHQWRU\7KHVWDQGDUGVLQWKHDLUTXDOLW\LQYHQWRU\DUHEDVHGRQWKH3KDVHSURSRVDO$V
PHQWLRQHGDERYHWKHLQYHQWRULHVXVHGIRUWKHDLUTXDOLW\PRGHOLQJDQGWKHILQDOLQYHQWRULHVDUH
FRQVLVWHQWLQPDQ\ZD\VEXWWKHUHDUHVRPHLPSRUWDQWGLIIHUHQFHV)RUH[DPSOHWKHDLUTXDOLW\
PRGHOLQJLQYHQWRU\SUHGLFWHGLQFUHDVHVLQGRZQVWUHDP30  HPLVVLRQVWKDWZHGRQRWH[SHFWWR
RFFXU7KHDLUTXDOLW\PRGHOLQJLQYHQWRU\DOVRSUHGLFWVODUJHUUHGXFWLRQVLQ12[HPLVVLRQVWKDQ
WKHILQDOLQYHQWRU\7KHLPSOLFDWLRQVRIWKHVHGLIIHUHQFHVDUHQRWHGLQWKHIROORZLQJGLVFXVVLRQ
RIWKHDLUTXDOLW\PRGHOLQJUHVXOWV



3DUWLFXODWH0DWWHU

7KHDLUTXDOLW\PRGHOLQJLQGLFDWHVWKDWIRUWKHPDMRULW\RIWKHFRXQWU\DQQXDODQG
KRXU30  GHVLJQYDOXHV '9 ZLOOGHFUHDVHGXHWRWKHVHVWDQGDUGV7KHPDJQLWXGHRI30  
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UHGXFWLRQVWKDWZLOODFWXDOO\UHVXOWIURPWKHILQDOVWDQGDUGVLVGLIILFXOWWRSUHGLFWEHFDXVHRIWKH
GLIIHUHQFHVEHWZHHQWKHDLUTXDOLW\PRGHOLQJLQYHQWRU\DQGWKHILQDOLQYHQWRU\+RZHYHUZHGR
H[SHFWUHGXFWLRQVLQDPELHQWFRQFHQWUDWLRQVRI30  EHFDXVHWKHILQDOVWDQGDUGVZLOOGHFUHDVH
SULPDU\30  12 ; 62 ; DQG92&HPLVVLRQV
$VGHVFULEHGLQ6HFWLRQWKHDLUTXDOLW\PRGHOLQJXVHGLQYHQWRULHVWKDWGRQRW
UHIOHFWWKHQHZUHTXLUHPHQWVIRUFRQWUROOLQJ30  HPLVVLRQVIURP$38VLQVWDOOHGLQQHZWUDFWRUV
DQGWKHUHIRUHVKRZLQFUHDVHVLQGRZQVWUHDP30  HPLVVLRQVWKDWZHQRZGRQRWH[SHFWWR
RFFXU$OWKRXJKLQPRVWDUHDVWKLVGLUHFW30  LQFUHDVHLVRXWZHLJKHGE\UHGXFWLRQVLQ
VHFRQGDU\30  WKHDLUTXDOLW\PRGHOLQJGRHVSUHGLFWDPELHQW30  LQFUHDVHVLQDIHZSODFHV
:HGRQRWH[SHFWWKHVHLQFUHDVHVLQ30  '9WRDFWXDOO\RFFXUEHFDXVHWKHUHZLOOEHQR
LQFUHDVHVLQGRZQVWUHDP30  HPLVVLRQV7KHDLUTXDOLW\LQYHQWRULHVDQGWKHILQDOUXOH
LQYHQWRULHVDOVRKDYHGLIIHUHQWDVVXPSWLRQVDERXWWKHXVDJHRIGLHVHOSRZHUHG$38V7KHDLU
TXDOLW\LQYHQWRULHVDVVXPHGPRUHZLGHVSUHDGXVDJHRIGLHVHOSRZHUHG$38VWKDQZDVDVVXPHG
IRUWKHILQDOUXOH$VDUHVXOWWKH12 ; UHGXFWLRQVLQWKHDLUTXDOLW\LQYHQWRULHVDUHODUJHUWKDQZH
H[SHFWWRRFFXUDQGWKHDLUTXDOLW\PRGHOLQJRYHUHVWLPDWHVWKHUHGXFWLRQVLQDPELHQW30  GXH
WRVHFRQGDU\QLWUDWHIRUPDWLRQ



2]RQH

(3$H[SHFWVUHGXFWLRQVLQDPELHQWR]RQHFRQFHQWUDWLRQVGXHWRWKHVHILQDOVWDQGDUGV$LU
TXDOLW\PRGHOLQJUHVXOWVLQGLFDWHWKDWKRXUR]RQH'9ZLOOEHUHGXFHGDFURVVWKHFRXQWU\
+RZHYHUWKHPDJQLWXGHRIWKHUHGXFWLRQVWKDWZLOODFWXDOO\UHVXOWIURPWKHILQDOVWDQGDUGVLV
GLIILFXOWWRHVWLPDWHEHFDXVHWKHDLUTXDOLW\PRGHOLQJLQYHQWRULHVLQFOXGHGODUJHU12[HPLVVLRQ
UHGXFWLRQVWKDQZHQRZH[SHFWWRRFFXU$VGHVFULEHGLQ&KDSWHUWKHDLUTXDOLW\
LQYHQWRULHVDQGWKHILQDOUXOHLQYHQWRULHVPDNHGLIIHUHQWDVVXPSWLRQVDERXWWKHXVDJHRIGLHVHO
SRZHUHG$38V7KHDLUTXDOLW\LQYHQWRULHVDVVXPHGPRUHZLGHVSUHDGXVDJHRIGLHVHOSRZHUHG
$38VWKDQZDVDVVXPHGIRUWKHILQDOUXOHDQGDVDUHVXOWWKH12[UHGXFWLRQVDQGKRXUR]RQH
UHGXFWLRQVDUHRYHUHVWLPDWHGLQWKHDLUTXDOLW\PRGHOLQJ:KLOHZHH[SHFWWKHUHGXFWLRQVLQ
XSVWUHDPDQGGRZQVWUHDP12[DQG92&HPLVVLRQVWRUHVXOWLQGHFUHDVHGKRXUR]RQH'9V
WKHFRPSOH[DQGQRQOLQHDUFKHPLVWU\JRYHUQLQJR]RQHIRUPDWLRQSUHYHQWVXVIURPHVWLPDWLQJ
WKHPDJQLWXGHZLWKRXWDGGLWLRQDODLUTXDOLW\PRGHOLQJ
0DSVDQGVXPPDU\WDEOHVRIWKHSURMHFWHGLPSDFWVRIWKHDLUTXDOLW\LQYHQWRULHVRQ
KRXUR]RQH'9DUHLQFOXGHGLQ$SSHQGL[$



1LWURJHQ'LR[LGH

(3$H[SHFWVUHGXFWLRQVLQDPELHQWQLWURJHQGLR[LGH 12  FRQFHQWUDWLRQVGXHWRWKHVHILQDO
VWDQGDUGV$LUTXDOLW\PRGHOLQJUHVXOWVLQGLFDWHWKDWDQQXDODYHUDJH12  FRQFHQWUDWLRQVZLOOEH
UHGXFHGDFURVVWKHFRXQWU\+RZHYHUWKHPDJQLWXGHRIWKHUHGXFWLRQVWKDWZLOODFWXDOO\UHVXOW
IURPWKHILQDOVWDQGDUGVLVGLIILFXOWWRHVWLPDWHEHFDXVHWKHDLUTXDOLW\PRGHOLQJLQYHQWRULHV
LQFOXGHGODUJHU12[HPLVVLRQUHGXFWLRQVWKDQZHQRZH[SHFWWRRFFXU$VGHVFULEHGLQ&KDSWHU
WKHDLUTXDOLW\LQYHQWRULHVDQGWKHILQDOUXOHLQYHQWRULHVPDNHGLIIHUHQWDVVXPSWLRQV
DERXWWKHXVDJHRIGLHVHOSRZHUHG$38V7KHDLUTXDOLW\LQYHQWRULHVDVVXPHGPRUHZLGHVSUHDG
XVDJHRIGLHVHOSRZHUHG$38VWKDQZDVDVVXPHGIRUWKHILQDOUXOHDQGDVDUHVXOWWKHUHGXFWLRQV
LQDPELHQW12  FRQFHQWUDWLRQVDUHRYHUHVWLPDWHGLQWKHDLUTXDOLW\PRGHOLQJ$SSHQGL[$
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LQFOXGHVPDSVRIDEVROXWHDQGSHUFHQWFKDQJHLQ12  FRQFHQWUDWLRQVXVLQJDLUTXDOLW\
LQYHQWRULHV



$LU7R[LFV

,QWKLVVHFWLRQZHGHVFULEHUHVXOWVRIRXUPRGHOLQJRIDLUWR[LFVFRQFHQWUDWLRQVLQZLWKWKH
3KDVHVWDQGDUGVLQFOXGHGLQWKHDLUTXDOLW\LQYHQWRU\$OWKRXJKWKHUHDUHDODUJHQXPEHURI
FRPSRXQGVZKLFKDUHFRQVLGHUHGDLUWR[LFVZHIRFXVHGRQWKRVHZKLFKZHUHLGHQWLILHGDV
QDWLRQDODQGUHJLRQDOVFDOHFDQFHUDQGQRQFDQFHUULVNGULYHUVLQWKH1$7$DVVHVVPHQWDQG
ZHUHDOVROLNHO\WREHPRUHVLJQLILFDQWO\LPSDFWHGE\WKHVWDQGDUGV7KHVHFRPSRXQGVLQFOXGH
EHQ]HQHEXWDGLHQHIRUPDOGHK\GHDFHWDOGHK\GHDQGDFUROHLQ
2XUPRGHOLQJLQGLFDWHVWKDWWKHVWDQGDUGVZLOOKDYHUHODWLYHO\OLWWOHLPSDFWRQQDWLRQDODYHUDJH
DPELHQWFRQFHQWUDWLRQVRIWKHPRGHOHGDLUWR[LFV$QQXDODEVROXWHFKDQJHVLQDPELHQW
FRQFHQWUDWLRQVDUHJHQHUDOO\OHVVWKDQJPIRUEHQ]HQHIRUPDOGHK\GHDQGDFHWDOGHK\GH
DQGOHVVWKDQJPIRUDFUROHLQDQGEXWDGLHQH1DSKWKDOHQHFKDQJHVDUHLQWKHUDQJH
RIJPDORQJPDMRUURDGZD\VDQGLQXUEDQDUHDV
$SSHQGL[$LQFOXGHVDLUWR[LFVFRQFHQWUDWLRQPDSVDVZHOODVSRSXODWLRQPHWULFVLQFOXGLQJWKH
SRSXODWLRQOLYLQJLQDUHDVZLWKLQFUHDVHVRUGHFUHDVHVLQFRQFHQWUDWLRQVRIYDULRXVPDJQLWXGHV



9LVLELOLW\

$LUTXDOLW\PRGHOLQJZDVXVHGWRSURMHFWYLVLELOLW\FRQGLWLRQVLQ0DQGDWRU\&ODVV,
)HGHUDODUHDVDFURVVWKH867KHUHVXOWVVKRZWKDWLQDOOWKHPRGHOHGDUHDVZRXOG
FRQWLQXHWRKDYHDQQXDODYHUDJHGHFLYLHZOHYHOVDERYHEDFNJURXQG <$VGHVFULEHGLQ&KDSWHU
WKHDLUTXDOLW\PRGHOLQJXVHGLQYHQWRULHVWKDWGRQRWUHIOHFWWKHQHZUHTXLUHPHQWVIRU
FRQWUROOLQJ30  HPLVVLRQVIURP$38VLQVWDOOHGLQQHZWUDFWRUVDQGWKHUHIRUHVKRZLQFUHDVHVLQ
GRZQVWUHDP30  HPLVVLRQVWKDWZHQRZGRQRWH[SHFWWRRFFXU$OWKRXJKLQPRVWDUHDVWKLV
GLUHFW30  LQFUHDVHLVRXWZHLJKHGE\UHGXFWLRQVLQVHFRQGDU\30  WKHDLUTXDOLW\PRGHOLQJ
GRHVSUHGLFWYLVLELOLW\WRGHFUHDVHLQRQHDUHD:HGRQRWH[SHFWWKLVGHFUHDVHLQYLVLELOLW\WR
DFWXDOO\RFFXUEHFDXVHWKHUHZLOOEHQRLQFUHDVHVLQGRZQVWUHDP30  HPLVVLRQV7KHDLU
TXDOLW\LQYHQWRULHVDQGWKHILQDOUXOHLQYHQWRULHVDOVRKDYHGLIIHUHQWDVVXPSWLRQVDERXWWKHXVDJH
RIGLHVHOSRZHUHG$38V7KHDLUTXDOLW\LQYHQWRULHVDVVXPHGPRUHZLGHVSUHDGXVDJHRIGLHVHO
SRZHUHG$38VWKDQZDVDVVXPHGIRUWKHILQDOUXOH$VDUHVXOWWKH12 ; UHGXFWLRQVLQWKHDLU
TXDOLW\LQYHQWRULHVDUHODUJHUWKDQZHH[SHFWWRRFFXUDQGWKHDLUTXDOLW\PRGHOLQJRYHUHVWLPDWHV
WKHUHGXFWLRQVLQDPELHQW30  GXHWRVHFRQGDU\QLWUDWHIRUPDWLRQ$SSHQGL[$FRQWDLQVWKH
IXOOYLVLELOLW\UHVXOWVIURPIRUWKHDQDO\]HGDUHDV


<

7KHOHYHORIYLVLELOLW\LPSDLUPHQWLQDQDUHDLVEDVHGRQWKHOLJKWH[WLQFWLRQFRHIILFLHQWDQGDXQLWOHVVYLVLELOLW\
LQGH[FDOOHGD³GHFLYLHZ´ZKLFKLVXVHGLQWKHYDOXDWLRQRIYLVLELOLW\7KHGHFLYLHZPHWULFSURYLGHVDVFDOHIRU
SHUFHLYHGYLVXDOFKDQJHVRYHUWKHHQWLUHUDQJHRIFRQGLWLRQVIURPFOHDUWRKD]\8QGHUPDQ\VFHQLFFRQGLWLRQVWKH
DYHUDJHSHUVRQFDQJHQHUDOO\SHUFHLYHDFKDQJHRIRQHGHFLYLHZ7KHKLJKHUWKHGHFLYLHZYDOXHWKHZRUVHWKH
YLVLELOLW\7KXVDQLPSURYHPHQWLQYLVLELOLW\LVDGHFUHDVHLQGHFLYLHZYDOXH
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'HSRVLWLRQRI1LWURJHQDQG6XOIXU

$LUTXDOLW\PRGHOLQJUHVXOWVLQGLFDWHWKDWQLWURJHQDQGVXOIXUGHSRVLWLRQZLOOEHUHGXFHG
LQPDQ\DUHDVRIWKHFRXQWU\7KHGHFUHDVHVLQQLWURJHQDQGVXOIXUGHSRVLWLRQDUHOLNHO\GXHWR
WKHSURMHFWHGUHGXFWLRQVLQHPLVVLRQV$VGHVFULEHGLQ&KDSWHUWKH12 ; UHGXFWLRQV
DVVXPHGLQWKHDLUTXDOLW\LQYHQWRULHVDUHODUJHUWKDQZHH[SHFWWRRFFXUDQGUHGXFWLRQVLQ
QLWURJHQGHSRVLWLRQDUHRYHUHVWLPDWHGLQWKHDLUTXDOLW\PRGHOLQJ:KLOHWKHPDJQLWXGHRIWKH
UHGXFWLRQVLQQLWURJHQGHSRVLWLRQIURPWKHILQDOUXOHLVGLIILFXOWWRHVWLPDWH(3$GRHVH[SHFW
UHGXFWLRQVLQQLWURJHQGHSRVLWLRQGXHWRWKHVHILQDOVWDQGDUGV
0DSVRIWKHSURMHFWHGLPSDFWVRIWKHDLUTXDOLW\LQYHQWRULHVRQQLWURJHQDQGVXOIXUGHSRVLWLRQDUH
LQFOXGHGLQ$SSHQGL[$

6.3

&KDQJHVLQ$WPRVSKHULF&2&RQFHQWUDWLRQV*OREDO0HDQ
7HPSHUDWXUH6HD/HYHO5LVHDQG2FHDQS+$VVRFLDWHGZLWKWKH
3URJUDP¶V*+*(PLVVLRQV5HGXFWLRQV

 ,QWURGXFWLRQ
7KHLPSDFWRI*+*HPLVVLRQVRQWKHFOLPDWHKDVEHHQUHYLHZHGLQWKH
(QGDQJHUPHQWDQG&DXVHRU&RQWULEXWH)LQGLQJVIRU*UHHQKRXVH*DVHVXQGHUVHFWLRQ D RI
WKH&OHDQ$LU$FWWKHOLJKWGXW\YHKLFOHUXOHPDNLQJWKHKHDY\GXW\
YHKLFOH*+*UXOHPDNLQJDQGWKHOLJKWGXW\YHKLFOHUXOHPDNLQJ6HH)5DW
)5DW)5DW)5DW7KLVVHFWLRQEULHIO\GLVFXVVHVDJDLQ
VRPHRIWKHFOLPDWHLPSDFWFRQWH[WIRUWUDQVSRUWDWLRQHPLVVLRQV
2QFHHPLWWHG*+*VWKDWDUHWKHVXEMHFWRIWKLVUHJXODWLRQFDQUHPDLQLQWKHDWPRVSKHUH
IRUGHFDGHVWRPLOOHQQLDPHDQLQJWKDW WKHLUFRQFHQWUDWLRQVEHFRPHZHOOPL[HGWKURXJKRXWWKH
JOREDODWPRVSKHUHUHJDUGOHVVRIHPLVVLRQRULJLQDQG WKHLUHIIHFWVRQFOLPDWHDUHORQJODVWLQJ
*+*HPLVVLRQVFRPHPDLQO\IURPWKHFRPEXVWLRQRIIRVVLOIXHOV FRDORLODQGJDV ZLWK
DGGLWLRQDOFRQWULEXWLRQVIURPWKHFOHDULQJRIIRUHVWVDJULFXOWXUDODFWLYLWLHVFHPHQWSURGXFWLRQ
DQGVRPHLQGXVWULDODFWLYLWLHV7UDQVSRUWDWLRQDFWLYLWLHVLQDJJUHJDWHZHUHWKHVHFRQGODUJHVW
FRQWULEXWRUWRWRWDO86*+*HPLVVLRQVLQ SHUFHQWRIWRWDOHPLVVLRQV  =
(3$$GPLQLVWUDWRUUHOLHGRQWKRURXJKDQGSHHUUHYLHZHGDVVHVVPHQWVRIFOLPDWHFKDQJH
VFLHQFHSUHSDUHGE\WKH,QWHUJRYHUQPHQWDO3DQHORQ&OLPDWH&KDQJH ³,3&&´ WKH8QLWHG6WDWHV
*OREDO&KDQJH5HVHDUFK3URJUDP ³86*&53´ DQGWKH1DWLRQDO5HVHDUFK&RXQFLORIWKH
1DWLRQDO$FDGHPLHV ³15&´ $$DVWKHSULPDU\VFLHQWLILFDQGWHFKQLFDOEDVLVIRUWKH
(QGDQJHUPHQWDQG&DXVHRU&RQWULEXWH)LQGLQJVIRU*UHHQKRXVH*DVHVXQGHUVHFWLRQ D RI
WKH&OHDQ$LU$FW )5'HFHPEHU 7KHVHDVVHVVPHQWVFRPSUHKHQVLYHO\
DGGUHVVWKHVFLHQWLILFLVVXHV(3$$GPLQLVWUDWRUKDGWRH[DPLQHSURYLGLQJKHUERWKGDWDDQG
LQIRUPDWLRQRQDZLGHUDQJHRILVVXHVSHUWLQHQWWRWKH(QGDQJHUPHQW)LQGLQJ7KHVH
=
86(3$  ,QYHQWRU\RI86*UHHQKRXVH*DV(PLVVLRQVDQG6LQNV±(3$5
$YDLODEOHDWKWWSHSDJRYFOLPDWHFKDQJHHPLVVLRQVGRZQORDGV86*+*,QYHQWRU\0DLQ7H[WSGI
$$
)RUDFRPSOHWHOLVWRIFRUHUHIHUHQFHVIURP,3&&86*&53&&6315&DQGRWKHUVUHOLHGXSRQIRUGHYHORSPHQW
RIWKH76'IRU(3$¶V(QGDQJHUPHQWDQG&DXVHRU&RQWULEXWH)LQGLQJVVHH6HFWLRQ E VSHFLILFDOO\7DEOHRI
WKH76' 'RFNHW(3$+42$5 
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5HIHUHQFHV





86(3$  ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU )LQDO5HSRUW 86(QYLURQPHQWDO
3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5)

86(3$  ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU )LQDO5HSRUW 86(QYLURQPHQWDO
3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5)

)5 -DQXDU\ SDJHV

)5 -XQH SDJHV

)5 -DQXDU\ SDJHV

86(3$  ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU )LQDO5HSRUW 86(QYLURQPHQWDO
3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5)&KDSWHU 6HFWLRQ DQG&KDSWHU 6HFWLRQ 

)5 -DQXDU\ 

)5 -DQXDU\ 

)5 -DQXDU\ 

)5 -DQXDU\ 

86(3$  ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU )LQDO5HSRUW 86(QYLURQPHQWDO
3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5)SJ

86(3$  ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU )LQDO5HSRUW 86(QYLURQPHQWDO
3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5)SJ

86(3$  ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU )LQDO5HSRUW 86(QYLURQPHQWDO
3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5)6HFWLRQDQG7DEOH

)5 -DQXDU\ 

)5 -XQH 

86(3$  ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU )LQDO5HSRUW 86(QYLURQPHQWDO
3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5)6HFWLRQDQG7DEOH

)5 -DQXDU\ 

86(3$  ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU )LQDO5HSRUW 86(QYLURQPHQWDO
3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5)&KDSWHUDQG&KDSWHU

)5 -XQH SDJH

)5 -DQXDU\ SDJH

86(3$  3ROLF\$VVHVVPHQWIRUWKH5HYLHZRIWKH301$$4686(QYLURQPHQWDO3URWHFWLRQ$JHQF\
:DVKLQJWRQ'&(3$56HFWLRQ

86(3$  ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU )LQDO5HSRUW 86(QYLURQPHQWDO
3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5)&KDSWHUDQG&KDSWHU 6HFWLRQ 

86(3$,QWHJUDWHG6FLHQFH$VVHVVPHQWRI2]RQHDQG5HODWHG3KRWRFKHPLFDO2[LGDQWV )LQDO5HSRUW 86
(QYLURQPHQWDO3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5)7KH,6$LVDYDLODEOHDW
KWWSFISXEHSDJRYQFHDLVDUHFRUGLVSOD\FIP"GHLG 'RZQORDG

86(3$  ,QWHJUDWHG6FLHQFH$VVHVVPHQW ,6$ IRU6XOIXU2[LGHV±+HDOWK&ULWHULD )LQDO5HSRUW 
(3$5):DVKLQJWRQ'&86(3$5HWULHYHGRQ0DUFKIURP
KWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG 

86(3$  ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU&DUERQ0RQR[LGH )LQDO5HSRUW 86(QYLURQPHQWDO
3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5)
KWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG 6HH6HFWLRQ

86(3$  ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU&DUERQ0RQR[LGH )LQDO5HSRUW 86(QYLURQPHQWDO
3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5)
KWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG 

86(3$  *XLGHOLQHVIRU&DUFLQRJHQ5LVN$VVHVVPHQW5HYLHZ'UDIW1&($)-XO\:DVKLQJWRQ
'&86(3$5HWULHYHGRQ0DUFKIURPKWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG 

86(3$  +HDOWK$VVHVVPHQW'RFXPHQWIRU'LHVHO(QJLQH([KDXVW(3$)2IILFHRI
UHVHDUFKDQG'HYHORSPHQW:DVKLQJWRQ'&5HWULHYHGRQ0DUFKIURP
KWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG SS
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*DUVKLFN(ULF)UDQFLQH/DGHQ-DLPH(+DUW0DU\('DYLV(OOHQ$(LVHQDQG7KRPDV-6PLWK/XQJ
FDQFHUDQGHOHPHQWDOFDUERQH[SRVXUHLQWUXFNLQJLQGXVWU\ZRUNHUV(QYLURQPHQWDO+HDOWK3HUVSHFWLYHV  


6LOYHUPDQ'76DPDQLF&0/XELQ-+%ODLU$(6WHZDUW3$9HUPHXOHQ5 $WWILHOG0'
 7KHGLHVHOH[KDXVWLQPLQHUVVWXG\DQHVWHGFDVH±FRQWUROVWXG\RIOXQJFDQFHUDQGGLHVHOH[KDXVW-RXUQDORI
WKH1DWLRQDO&DQFHU,QVWLWXWH

2OVVRQ$QQ&HWDO([SRVXUHWRGLHVHOPRWRUH[KDXVWDQGOXQJFDQFHUULVNLQDSRROHGDQDO\VLVIURPFDVH
FRQWUROVWXGLHVLQ(XURSHDQG&DQDGD$PHULFDQMRXUQDORIUHVSLUDWRU\DQGFULWLFDOFDUHPHGLFLQH  


,$5&>,QWHUQDWLRQDO$JHQF\IRU5HVHDUFKRQ&DQFHU@  'LHVHODQGJDVROLQHHQJLQHH[KDXVWVDQGVRPH
QLWURDUHQHV,$5&0RQRJUDSKV9ROXPH>2QOLQHDW
KWWSPRQRJUDSKVLDUFIU(1*0RQRJUDSKVYROLQGH[SKS@

86(3$  6XPPDU\RI5HVXOWVIRUWKH1DWLRQDO6FDOH$VVHVVPHQW
KWWSZZZHSDJRYVLWHVSURGXFWLRQILOHVGRFXPHQWVQDWDVXPPDU\UHVXOWVSGI

86(3$  1DWLRQDO$LU7R[LFV$VVHVVPHQWKWWSZZZHSDJRYQDWLRQDODLUWR[LFV
DVVHVVPHQWQDWLRQDODLUWR[LFVDVVHVVPHQW

86(3$  ,QWHJUDWHG5LVN,QIRUPDWLRQ6\VWHP)LOHIRU%HQ]HQH7KLVPDWHULDOLVDYDLODEOHHOHFWURQLFDOO\
DWKWWSZZZHSDJRYLULVVXEVWKWP

,QWHUQDWLRQDO$JHQF\IRU5HVHDUFKRQ&DQFHU  ,$5&PRQRJUDSKVRQWKHHYDOXDWLRQRIFDUFLQRJHQLFULVNRI
FKHPLFDOVWRKXPDQV9ROXPH6RPHLQGXVWULDOFKHPLFDOVDQGG\HVWXIIV,QWHUQDWLRQDO$JHQF\IRU5HVHDUFKRQ
&DQFHU:RUOG+HDOWK2UJDQL]DWLRQ/\RQ)UDQFH

,URQV5'6WLOOPDQ:6&RODJLRYDQQL'%+HQU\9$  6\QHUJLVWLFDFWLRQRIWKHEHQ]HQHPHWDEROLWH
K\GURTXLQRQHRQP\HORSRLHWLFVWLPXODWLQJDFWLYLW\RIJUDQXORF\WHPDFURSKDJHFRORQ\VWLPXODWLQJIDFWRULQYLWUR
3URF1DWO$FDG6FL

86(3$  ,QWHJUDWHG5LVN,QIRUPDWLRQ6\VWHP)LOHIRU%HQ]HQH7KLVPDWHULDOLVDYDLODEOHHOHFWURQLFDOO\
DWKWWSZZZHSDJRYLULVVXEVWKWP

,QWHUQDWLRQDO$JHQF\IRU5HVHDUFKRQ&DQFHU ,$5& 0RQRJUDSKVRQWKHHYDOXDWLRQRIFDUFLQRJHQLFULVN
RIFKHPLFDOVWRKXPDQV9ROXPH6XSSOHPHQW6RPHLQGXVWULDOFKHPLFDOVDQGG\HVWXIIV:RUOG+HDOWK
2UJDQL]DWLRQ/\RQ)UDQFH

173  WK5HSRUWRQ&DUFLQRJHQV5HVHDUFK7ULDQJOH3DUN1&86'HSDUWPHQWRI+HDOWKDQG+XPDQ
6HUYLFHV3XEOLF+HDOWK6HUYLFH1DWLRQDO7R[LFRORJ\3URJUDP

$NVR\0  +HPDWRWR[LFLW\DQGFDUFLQRJHQLFLW\RIEHQ]HQH(QYLURQ+HDOWK3HUVSHFW(3$
+42$5

*ROGVWHLQ%'  %HQ]HQHWR[LFLW\2FFXSDWLRQDOPHGLFLQH6WDWHRIWKH$UW5HYLHZV

5RWKPDQ1*//L0'RVHPHFL:(%HFKWROG*(0DUWL<=:DQJ0/LQHW/4;L:/X07
6PLWK17LWHQNR+ROODQG/3=KDQJ:%ORW61<LQDQG5%+D\HV  +HPDWRWR[LFLW\DPRQJ&KLQHVH
ZRUNHUVKHDYLO\H[SRVHGWREHQ]HQH$P-,QG0HG

86(3$  7R[LFRORJLFDO5HYLHZRI%HQ]HQH 1RQFDQFHU(IIHFWV (QYLURQPHQWDO3URWHFWLRQ$JHQF\
,QWHJUDWHG5LVN,QIRUPDWLRQ6\VWHP ,5,6 5HVHDUFKDQG'HYHORSPHQW1DWLRQDO&HQWHUIRU(QYLURQPHQWDO
$VVHVVPHQW:DVKLQJWRQ'&7KLVPDWHULDOLVDYDLODEOHHOHFWURQLFDOO\DWKWWSZZZHSDJRYLULVVXEVWKWP

4X26KRUH5/L*-LQ;&KHQ&/&RKHQ%0HOLNLDQ$(DVWPRQG'5DSSDSRUW6/L+5XSD
'6XUDPD\D56RQJQLDQ:+XLIDQW<0HQJ0:LQQLN0.ZRN(/L<0X5;X%=KDQJ
;/L.  +(,5HSRUW9DOLGDWLRQ (YDOXDWLRQRI%LRPDUNHUVLQ:RUNHUV([SRVHGWR%HQ]HQHLQ
&KLQD

4X456KRUH*/L;-LQ/&&KHQ%&RKHQHWDO  +HPDWRORJLFDOFKDQJHVDPRQJ&KLQHVH
ZRUNHUVZLWKDEURDGUDQJHRIEHQ]HQHH[SRVXUHV$P-,QGXVWU0HG

/DQ4LQJ=KDQJ//L*9HUPHXOHQ5HWDO  +HPDWRWR[LFDOO\LQ:RUNHUV([SRVHGWR/RZ/HYHOVRI
%HQ]HQH6FLHQFH

7XUWOHWDXE.:DQG0DQL&  %HQ]HQHPHWDEROLVPLQURGHQWVDWGRVHVUHOHYDQWWRKXPDQH[SRVXUHIURP
8UEDQ$LU5HVHDUFK5HSRUWV+HDOWK(IIHFW,QVW5HSRUW1R

86$JHQF\IRU7R[LF6XEVWDQFHVDQG'LVHDVH5HJLVWU\ $76'5   7R[LFRORJLFDOSURILOHIRUEHQ]HQH
$WODQWD*$86'HSDUWPHQWRI+HDOWKDQG+XPDQ6HUYLFHV3XEOLF+HDOWK6HUYLFH
KWWSZZZDWVGUFGFJRY7R[3URILOHVWSSGI

86(3$  +HDOWK$VVHVVPHQWRI%XWDGLHQH2IILFHRI5HVHDUFKDQG'HYHORSPHQW1DWLRQDO&HQWHUIRU
(QYLURQPHQWDO$VVHVVPHQW:DVKLQJWRQ2IILFH:DVKLQJWRQ'&5HSRUW1R(3$3)7KLVGRFXPHQW
LVDYDLODEOHHOHFWURQLFDOO\DWKWWSZZZHSDJRYLULVVXSGRFVEXWDVXSSGI
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86(3$  ³)XOO,5,66XPPDU\IRUEXWDGLHQH &$651 ´(QYLURQPHQWDO3URWHFWLRQ$JHQF\
,QWHJUDWHG5LVN,QIRUPDWLRQ6\VWHP ,5,6 5HVHDUFKDQG'HYHORSPHQW1DWLRQDO&HQWHUIRU(QYLURQPHQWDO
$VVHVVPHQW:DVKLQJWRQ'&KWWSZZZHSDJRYLULVVXEVWKWP


,QWHUQDWLRQDO$JHQF\IRU5HVHDUFKRQ&DQFHU ,$5&   0RQRJUDSKVRQWKHHYDOXDWLRQRIFDUFLQRJHQLFULVN
RIFKHPLFDOVWRKXPDQV9ROXPH5HHYDOXDWLRQRIVRPHRUJDQLFFKHPLFDOVK\GUD]LQHDQGK\GURJHQSHUR[LGH
DQG9ROXPH LQSUHSDUDWLRQ :RUOG+HDOWK2UJDQL]DWLRQ/\RQ)UDQFH

,QWHUQDWLRQDO$JHQF\IRU5HVHDUFKRQ&DQFHU ,$5&   0RQRJUDSKVRQWKHHYDOXDWLRQRIFDUFLQRJHQLFULVN
RIFKHPLFDOVWRKXPDQV%XWDGLHQH(WK\OHQH2[LGHDQG9LQ\O+DOLGHV 9LQ\O)OXRULGH9LQ\O&KORULGHDQG
9LQ\O%URPLGH 9ROXPH:RUOG+HDOWK2UJDQL]DWLRQ/\RQ)UDQFH

173  WK5HSRUWRQ&DUFLQRJHQV5HVHDUFK7ULDQJOH3DUN1&86'HSDUWPHQWRI+HDOWKDQG+XPDQ
6HUYLFHV3XEOLF+HDOWK6HUYLFH1DWLRQDO7R[LFRORJ\3URJUDP

86(3$  ³)XOO,5,66XPPDU\IRUEXWDGLHQH &$651 ´(QYLURQPHQWDO3URWHFWLRQ$JHQF\
,QWHJUDWHG5LVN,QIRUPDWLRQ6\VWHP ,5,6 5HVHDUFKDQG'HYHORSPHQW1DWLRQDO&HQWHUIRU(QYLURQPHQWDO
$VVHVVPHQW:DVKLQJWRQ'&KWWSZZZHSDJRYLULVVXEVWKWP

%HYDQ&6WDGOHU-&(OOLRW*6HWDO  6XEFKURQLFWR[LFLW\RIYLQ\OF\FORKH[HQHLQUDWVDQGPLFHE\
LQKDODWLRQ)XQGDP$SSO7R[LFRO

(3$,QWHJUDWHG5LVN,QIRUPDWLRQ6\VWHP)RUPDOGHK\GH &$651 
KWWSZZZHSDJRYLULVVXEVWKWP

173  WK5HSRUWRQ&DUFLQRJHQV5HVHDUFK7ULDQJOH3DUN1&86'HSDUWPHQWRI+HDOWKDQG+XPDQ
6HUYLFHV3XEOLF+HDOWK6HUYLFH1DWLRQDO7R[LFRORJ\3URJUDP

,$5&0RQRJUDSKVRQWKH(YDOXDWLRQRI&DUFLQRJHQLF5LVNVWR+XPDQV9ROXPH  )RUPDOGHK\GH
%XWR[\HWKDQRODQGWHUW%XWR[\SURSDQRO

,$5&0RQRJUDSKVRQWKH(YDOXDWLRQRI&DUFLQRJHQLF5LVNVWR+XPDQV9ROXPH)  )RUPDOGHK\GH

+DXSWPDQQ0/XELQ-+6WHZDUW3$+D\HV5%%ODLU$0RUWDOLW\IURPO\PSKRKHPDWRSRHWLF
PDOLJQDQFLHVDPRQJZRUNHUVLQIRUPDOGHK\GHLQGXVWULHV-RXUQDORIWKH1DWLRQDO&DQFHU,QVWLWXWH

+DXSWPDQQ0/XELQ-+6WHZDUW3$+D\HV5%%ODLU$0RUWDOLW\IURPVROLGFDQFHUVDPRQJ
ZRUNHUVLQIRUPDOGHK\GHLQGXVWULHV$PHULFDQ-RXUQDORI(SLGHPLRORJ\

%HDQH)UHHPDQ/(%ODLU$/XELQ-+6WHZDUW3$+D\HV5%+RRYHU51+DXSWPDQQ0
0RUWDOLW\IURPO\PSKRKHPDWRSRLHWLFPDOLJQDQFLHVDPRQJZRUNHUVLQIRUPDOGHK\GHLQGXVWULHV7KH1DWLRQDO&DQFHU
,QVWLWXWHFRKRUW-1DWLRQDO&DQFHU,QVW

3LQNHUWRQ/(0RUWDOLW\DPRQJDFRKRUWRIJDUPHQWZRUNHUVH[SRVHGWRIRUPDOGHK\GHDQXSGDWH
2FFXS(QYLURQ0HG

&RJJRQ'(&+DUULV-3RROH.73DOPHU([WHQGHGIROORZXSRIDFRKRUWRI%ULWLVKFKHPLFDOZRUNHUV
H[SRVHGWRIRUPDOGHK\GH-1DWLRQDO&DQFHU,QVW

+DXSWPDQQ06WHZDUW3$/XELQ-+%HDQH)UHHPDQ/(+RUQXQJ5:+HUULFN5)+RRYHU51
)UDXPHQL-)+D\HV5%0RUWDOLW\IURPO\PSKRKHPDWRSRLHWLFPDOLJQDQFLHVDQGEUDLQFDQFHUDPRQJ
HPEDOPHUVH[SRVHGWRIRUPDOGHK\GH-RXUQDORIWKH1DWLRQDO&DQFHU,QVWLWXWH

$76'57R[LFRORJLFDO3URILOHIRU)RUPDOGHK\GH86'HSDUWPHQWRI+HDOWKDQG+XPDQ6HUYLFHV ++6 
-XO\

$76'5$GGHQGXPWRWKH7R[LFRORJLFDO3URILOHIRU)RUPDOGHK\GH86'HSDUWPHQWRI+HDOWKDQG+XPDQ
6HUYLFHV ++6 2FWREHU

,3&6&RQFLVH,QWHUQDWLRQDO&KHPLFDO$VVHVVPHQW'RFXPHQW)RUPDOGHK\GH:RUOG+HDOWK
2UJDQL]DWLRQ

(3$ 86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 7R[LFRORJLFDO5HYLHZRI)RUPDOGHK\GH &$61R 
±,QKDODWLRQ$VVHVVPHQW,Q6XSSRUWRI6XPPDU\,QIRUPDWLRQRQWKH,QWHJUDWHG5LVN,QIRUPDWLRQ6\VWHP ,5,6 
([WHUQDO5HYLHZ'UDIW(3$5$86(QYLURQPHQWDO3URWHFWLRQ$JHQF\:DVKLQJWRQ'&>RQOLQH@
$YDLODEOHKWWSFISXEHSDJRYQFHDLUVBGUDWVUHFRUGLVSOD\FIP"GHLG 

15& 1DWLRQDO5HVHDUFK&RXQFLO 5HYLHZRIWKH(QYLURQPHQWDO3URWHFWLRQ$JHQF\¶V'UDIW,5,6
$VVHVVPHQWRI)RUPDOGHK\GH:DVKLQJWRQ'&1DWLRQDO$FDGHPLHV3UHVV
KWWSERRNVQDSHGXRSHQERRNSKS"UHFRUGBLG 

86(3$  ,QWHJUDWHG5LVN,QIRUPDWLRQ6\VWHP)LOHRI$FHWDOGHK\GH5HVHDUFKDQG'HYHORSPHQW
1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW:DVKLQJWRQ'&7KLVPDWHULDOLVDYDLODEOHHOHFWURQLFDOO\DW
KWWSZZZHSDJRYLULVVXEVWKWP

86(3$  ,QWHJUDWHG5LVN,QIRUPDWLRQ6\VWHP)LOHRI$FHWDOGHK\GH7KLVPDWHULDOLVDYDLODEOH
HOHFWURQLFDOO\DWKWWSZZZHSDJRYLULVVXEVWKWP
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173  WK5HSRUWRQ&DUFLQRJHQV5HVHDUFK7ULDQJOH3DUN1&86'HSDUWPHQWRI+HDOWKDQG+XPDQ
6HUYLFHV3XEOLF+HDOWK6HUYLFH1DWLRQDO7R[LFRORJ\3URJUDP

,QWHUQDWLRQDO$JHQF\IRU5HVHDUFKRQ&DQFHU ,$5&   5HHYDOXDWLRQRIVRPHRUJDQLFFKHPLFDOV
K\GUD]LQHDQGK\GURJHQSHUR[LGH,$5&0RQRJUDSKVRQWKH(YDOXDWLRQRI&DUFLQRJHQLF5LVNRI&KHPLFDOWR
+XPDQV9RO/\RQ)UDQFH

86(3$  ,QWHJUDWHG5LVN,QIRUPDWLRQ6\VWHP)LOHRI$FHWDOGHK\GH7KLVPDWHULDOLVDYDLODEOH
HOHFWURQLFDOO\DWKWWSZZZHSDJRYLULVVXEVWKWP

86(3$  ,QWHJUDWHG5LVN,QIRUPDWLRQ6\VWHP)LOHRI$FUROHLQ5HVHDUFKDQG'HYHORSPHQW1DWLRQDO
&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW:DVKLQJWRQ'&7KLVPDWHULDOLVDYDLODEOHHOHFWURQLFDOO\DW
KWWSZZZHSDJRYLULVVXEVWKWP

$SSOHPDQ/05$:RXWHUVHQDQG9-)HURQ  ,QKDODWLRQWR[LFLW\RIDFHWDOGHK\GHLQUDWV,$FXWHDQG
VXEDFXWHVWXGLHV7R[LFRORJ\

0\RX6)XMLPXUD01LVKL.2KND7DQG0DWVXGD7  $HURVROL]HGDFHWDOGHK\GHLQGXFHV
KLVWDPLQHPHGLDWHGEURQFKRFRQVWULFWLRQLQDVWKPDWLFV$P5HY5HVSLU'LV 3W 

86(3$  ,QWHJUDWHG5LVN,QIRUPDWLRQ6\VWHP)LOHRI$FUROHLQ5HVHDUFKDQG'HYHORSPHQW1DWLRQDO
&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW:DVKLQJWRQ'&7KLVPDWHULDOLVDYDLODEOHDW
KWWSZZZHSDJRYLULVVXEVWKWP

,QWHUQDWLRQDO$JHQF\IRU5HVHDUFKRQ&DQFHU ,$5&   0RQRJUDSKVRQWKHHYDOXDWLRQRIFDUFLQRJHQLFULVN
RIFKHPLFDOVWRKXPDQV9ROXPH'U\FOHDQLQJVRPHFKORULQDWHGVROYHQWVDQGRWKHULQGXVWULDOFKHPLFDOV:RUOG
+HDOWK2UJDQL]DWLRQ/\RQ)UDQFH

86(3$  ,QWHJUDWHG5LVN,QIRUPDWLRQ6\VWHP)LOHRI$FUROHLQ2IILFHRI5HVHDUFKDQG'HYHORSPHQW
1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW:DVKLQJWRQ'&7KLVPDWHULDOLVDYDLODEOHDW
KWWSZZZHSDJRYLULVVXEVWKWP

86(3$  ,QWHJUDWHG5LVN,QIRUPDWLRQ6\VWHP)LOHRI$FUROHLQ2IILFHRI5HVHDUFKDQG'HYHORSPHQW
1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW:DVKLQJWRQ'&7KLVPDWHULDOLVDYDLODEOHDW
KWWSZZZHSDJRYLULVVXEVWKWP

86(3$  7R[LFRORJLFDOUHYLHZRIDFUROHLQLQVXSSRUWRIVXPPDU\LQIRUPDWLRQRQ,QWHJUDWHG5LVN
,QIRUPDWLRQ6\VWHP ,5,6 1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW:DVKLQJWRQ'&(3$5S
$YDLODEOHRQOLQHDWKWWSZZZHSDJRYQFHDLULVWR[UHYLHZVWUSGI

86(3$  7R[LFRORJLFDOUHYLHZRIDFUROHLQLQVXSSRUWRIVXPPDU\LQIRUPDWLRQRQ,QWHJUDWHG5LVN
,QIRUPDWLRQ6\VWHP ,5,6 1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW:DVKLQJWRQ'&(3$5
$YDLODEOHRQOLQHDWKWWSZZZHSDJRYQFHDLULVWR[UHYLHZVWUSGI

0RUULV-%6\PDQRZLF]372OVHQ-(HWDO  ,PPHGLDWHVHQVRU\QHUYHPHGLDWHGUHVSLUDWRU\UHVSRQVHVWR
LUULWDQWVLQKHDOWK\DQGDOOHUJLFDLUZD\GLVHDVHGPLFH-$SSO3K\VLRO  

86(3$  *UDSKLFDO$UUD\VRI&KHPLFDO6SHFLILF+HDOWK(IIHFW5HIHUHQFH9DOXHVIRU,QKDODWLRQ
([SRVXUHV )LQDO5HSRUW 86(QYLURQPHQWDO3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5
KWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG 

$JHQF\IRU7R[LF6XEVWDQFHVDQG'LVHDVH5HJLVWU\ $76'5   7R[LFRORJLFDOSURILOHIRU3RO\F\FOLF
$URPDWLF+\GURFDUERQV 3$+V $WODQWD*$86'HSDUWPHQWRI+HDOWKDQG+XPDQ6HUYLFHV3XEOLF+HDOWK
6HUYLFH$YDLODEOHHOHFWURQLFDOO\DWKWWSZZZDWVGUFGFJRY7R[3URILOHV73DVS"LG  WLG 

86(3$  +HDOWK$VVHVVPHQW'RFXPHQWIRU'LHVHO(QJLQH([KDXVW(3$)2IILFHRI
5HVHDUFKDQG'HYHORSPHQW:DVKLQJWRQ'&KWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG 

,QWHUQDWLRQDO$JHQF\IRU5HVHDUFKRQ&DQFHU ,$5&   0RQRJUDSKVRQWKH(YDOXDWLRQRIWKH&DUFLQRJHQLF
5LVNRI&KHPLFDOVIRU+XPDQV&KHPLFDO$JHQWVDQG5HODWHG2FFXSDWLRQV9RO)/\RQ)UDQFH

86(3$  ,QWHJUDWHG5LVN,QIRUPDWLRQ6\VWHP)LOHRILQGHQR FG S\UHQH5HVHDUFKDQG
'HYHORSPHQW1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW:DVKLQJWRQ'&7KLVPDWHULDOLVDYDLODEOH
HOHFWURQLFDOO\DWKWWSZZZHSDJRYQFHDLULVVXEVWKWP

3HUHUD)35DXK97VDL:<HWDO  (IIHFWRIWUDQVSODFHQWDOH[SRVXUHWRHQYLURQPHQWDOSROOXWDQWVRQ
ELUWKRXWFRPHVLQDPXOWLHWKQLFSRSXODWLRQ(QYLURQ+HDOWK3HUVSHFW

3HUHUD)35DXK9:K\DWW507VDL:<7DQJ''LD]'+RHSQHU/%DUU'7X<+&DPDQQ
'.LQQH\3  (IIHFWRISUHQDWDOH[SRVXUHWRDLUERUQHSRO\F\FOLFDURPDWLFK\GURFDUERQVRQ
QHXURGHYHORSPHQWLQWKHILUVW\HDUVRIOLIHDPRQJLQQHUFLW\FKLOGUHQ(QYLURQ+HDOWK3HUVSHFW

86(3$7R[LFRORJLFDO5HYLHZRI1DSKWKDOHQH 5HDVVHVVPHQWRIWKH,QKDODWLRQ&DQFHU5LVN 
(QYLURQPHQWDO3URWHFWLRQ$JHQF\,QWHJUDWHG5LVN,QIRUPDWLRQ6\VWHP5HVHDUFKDQG'HYHORSPHQW1DWLRQDO
&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW:DVKLQJWRQ'&7KLVPDWHULDOLVDYDLODEOHHOHFWURQLFDOO\DW
KWWSZZZHSDJRYLULVVXEVWKWP
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86(3$7R[LFRORJLFDO5HYLHZRI1DSKWKDOHQH 5HDVVHVVPHQWRIWKH,QKDODWLRQ&DQFHU5LVN 
(QYLURQPHQWDO3URWHFWLRQ$JHQF\,QWHJUDWHG5LVN,QIRUPDWLRQ6\VWHP5HVHDUFKDQG'HYHORSPHQW1DWLRQDO
&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW:DVKLQJWRQ'&7KLVPDWHULDOLVDYDLODEOHHOHFWURQLFDOO\DW
KWWSZZZHSDJRYLULVVXEVWKWP

86(3$  7R[LFRORJLFDO5HYLHZRI1DSKWKDOHQH 5HDVVHVVPHQWRIWKH,QKDODWLRQ&DQFHU5LVN 
(QYLURQPHQWDO3URWHFWLRQ$JHQF\,QWHJUDWHG5LVN,QIRUPDWLRQ6\VWHP5HVHDUFKDQG'HYHORSPHQW1DWLRQDO
&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW:DVKLQJWRQ'&7KLVPDWHULDOLVDYDLODEOHHOHFWURQLFDOO\DW
KWWSZZZHSDJRYLULVVXEVWKWP

2DN5LGJH,QVWLWXWHIRU6FLHQFHDQG(GXFDWLRQ  ([WHUQDO3HHU5HYLHZIRUWKH,5,65HDVVHVVPHQWRIWKH
,QKDODWLRQ&DUFLQRJHQLFLW\RI1DSKWKDOHQH$XJXVW
KWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG 
 
 173  WK5HSRUWRQ&DUFLQRJHQV5HVHDUFK7ULDQJOH3DUN1&86'HSDUWPHQWRI+HDOWKDQG+XPDQ
6HUYLFHV3XEOLF+HDOWK6HUYLFH1DWLRQDO7R[LFRORJ\3URJUDP

,QWHUQDWLRQDO$JHQF\IRU5HVHDUFKRQ&DQFHU ,$5&   0RQRJUDSKVRQWKH(YDOXDWLRQRIWKH&DUFLQRJHQLF
5LVNRI&KHPLFDOVIRU+XPDQV9RO/\RQ)UDQFH

86(3$  7R[LFRORJLFDO5HYLHZRI1DSKWKDOHQH(QYLURQPHQWDO3URWHFWLRQ$JHQF\,QWHJUDWHG5LVN
,QIRUPDWLRQ6\VWHP5HVHDUFKDQG'HYHORSPHQW1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW:DVKLQJWRQ'&
7KLVPDWHULDOLVDYDLODEOHHOHFWURQLFDOO\DWKWWSZZZHSDJRYLULVVXEVWKWP

86(3$  7R[LFRORJLFDO5HYLHZRI1DSKWKDOHQH(QYLURQPHQWDO3URWHFWLRQ$JHQF\,QWHJUDWHG5LVN
,QIRUPDWLRQ6\VWHP ,5,6 5HVHDUFKDQG'HYHORSPHQW1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW
:DVKLQJWRQ'&KWWSZZZHSDJRYLULVVXEVWKWP

86(3$,QWHJUDWHG5LVN,QIRUPDWLRQ6\VWHP ,5,6 GDWDEDVHLVDYDLODEOHDWZZZHSDJRYLULV

+HDOWK(IIHFWV,QVWLWXWH3DQHORQWKH+HDOWK(IIHFWVRI7UDIILF5HODWHG$LU3ROOXWLRQ  7UDIILFUHODWHGDLU
SROOXWLRQDFULWLFDOUHYLHZRIWKHOLWHUDWXUHRQHPLVVLRQVH[SRVXUHDQGKHDOWKHIIHFWV+(,6SHFLDO5HSRUW
>2QOLQHDWKWWSZZZKHDOWKHIIHFWVRUJ@

%XUHDXRI/DERU6WDWLVWLFV  $PHULFDQ7LPH8VH6XUYH\>2QOLQHDWKWWSZZZEOVJRYWXV@

%XUHDXRI7UDQVSRUWDWLRQ6WDWLVWLFV  +LJKOLJKWVRIWKH1DWLRQDO+RXVHKROG7UDYHO6XUYH\5HSRUW
%76>2QOLQHDWKWWSZZZEWVJRY@

%DMD(66FKZDUW]-':HOOHQLXV*$&RXOO%$=DQREHWWL$9RNRQDV366XK++  
7UDIILFUHODWHGDLUSROOXWLRQDQG47LQWHUYDOPRGLILFDWLRQE\GLDEHWHVREHVLW\DQGR[LGDWHVWUHVVJHQH
SRO\PRUSKLVPVLQWKH1RUPDWLYH$JLQJ6WXG\(QYLURQ+HDOWK3HUVSHFWGRLHKS

=DQREHWWLD$6WRQH3+6SHL]HU)(6FKZDU]-'&RXOO%$6XK++1HDULQJ%'0LWWOHPDQ
0$9HUULHU5/*ROG'5  7ZDYHDOWHUQDQVDLUSROOXWLRQDQGWUDIILFLQKLJKULVNVXEMHFWV$P-
&DUGLROGRLMDPMFDUG

%URRN5'5DMDJRSDODQ63RSH&$%URRN-5%KDWQDJDU$'LH]5RX]$9+ROJXLQ)+RQJ<
/XHSNHU59HWOD  3DUWLFXODWHPDWWHUDLUSROOXWLRQDQGFDUGLRYDVFXODUGLVHDVH$Q8SGDWH7R7KH
6FLHQWLILF6WDWHPHQW)URP7KH$PHULFDQ+HDUW$VVRFLDWLRQ&LUFXODWLRQ
GRL&,5EHGEHFH

%DVWDLQ70*LOOLODQG)'/L<6D[RQ$'LD]6DQFKH]'  ,QWUDLQGLYLGXDOUHSURGXFLELOLW\RIQD]DO
DOOHUJLFUHVSRQVHVWRGLHVHOH[KDXVWSDUWLFOHVLQGLFDWHVDVXVFHSWLEOHSKHQRW\SH&OLQLFDO,PPXQRO

*LOOLODQG)'/L<'LD]6DQFKH]'  (IIHFWRIJOXWDWKLRQH6WUDQVIHUDVH0DQG3JHQRW\SHVRQ
[HQRELRWLFHQKDQFHPHQWRIDOOHUJLFUHVSRQVHVUDQGRPL]HGSODFHERFRQWUROOHGFURVVRYHUVWXG\/DQFHW


6YDUWHQJUHQ06WUDQG9%\OLQ*-lUXS/3HUVKDJHQ*  6KRUWWHUPH[SRVXUHWRDLUSROOXWLRQLQD
URDGWXQQHOHQKDQFHVWKHDVWKPDWLFUHVSRQVHWRDOOHUJHQ(XU5HVSLU-

9ULMKHLG00DUWLQH]'0DQ]DQDUHV6'DGYDQG36FKHPEDUL$5DQNLQ)1LHXZHQKXLMVHQ0  
$PELHQWDLUSROOXWLRQDQGULVNRIFRQJHQLWDODQRPDOLHVDV\VWHPDWLFUHYLHZDQGPHWDDQDO\VLV(QYLURQ+HDOWK
3HUVSHFWGRLHKS

%RRWKH9/%RHKPHU7.:HQGHO$0<LS)<  5HVLGHQWLDOWUDIILFH[SRVXUHDQGFKLOGKRRG
OHXNHPLDDV\VWHPDWLFUHYLHZDQGPHWDDQDO\VLV$P-3UHY0HG

6XQ;=KDQJ60D;  1RDVVRFLDWLRQEHWZHHQWUDIILFGHQVLW\DQGULVNRIFKLOGKRRGOHXNHPLDD
PHWDDQDO\VLV$VLD3DF-&DQFHU3UHY

5DDVFKRX1LHOVHQ25H\QROGV3  $LUSROOXWLRQDQGFKLOGKRRGFDQFHUDUHYLHZRIWKHHSLGHPLRORJLFDO
OLWHUDWXUH,QW-&DQFHU'RFNHW(3$+42$5

1DWLRQDO5HVHDUFK&RXQFLO  3URWHFWLQJ9LVLELOLW\LQ1DWLRQDO3DUNVDQG:LOGHUQHVV$UHDV1DWLRQDO
$FDGHP\RI6FLHQFHV&RPPLWWHHRQ+D]HLQ1DWLRQDO3DUNVDQG:LOGHUQHVV$UHDV1DWLRQDO$FDGHP\3UHVV
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:DVKLQJWRQ'&7KLVERRNFDQEHYLHZHGRQWKH1DWLRQDO$FDGHP\3UHVV:HEVLWHDW
KWWSZZZQDSHGXERRNVKWPO

6LVOHU-)6SDWLDODQGVHDVRQDOSDWWHUQVDQGORQJWHUPYDULDELOLW\RIWKHFRPSRVLWLRQRIWKHKD]HLQWKH
8QLWHG6WDWHVDQDQDO\VLVRIGDWDIURPWKH,03529(QHWZRUN&,5$5HSRUW,661&RORUDGR6WDWH
8QLYHUVLW\

86(3$  ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU )LQDO5HSRUW 86(QYLURQPHQWDO
3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5)

86(3$  ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU )LQDO5HSRUW 86(QYLURQPHQWDO
3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5)

86(3$  ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU )LQDO5HSRUW 86(QYLURQPHQWDO
3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5)SJWKURXJK

)5 0DUFK 

&KDSWHU6HFWLRQRI86(3$,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU2]RQHDQG5HODWHG3KRWRFKHPLFDO
2[LGDQWV2IILFHRI5HVHDUFKDQG'HYHORSPHQW1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW86
(QYLURQPHQWDO3URWHFWLRQ$JHQF\(3$5)

)5 0DUFK 

)5 0DUFK 

)5 0DUFK 

86(3$,QWHJUDWHG6FLHQFH$VVHVVPHQWRI2]RQHDQG5HODWHG3KRWRFKHPLFDO2[LGDQWV )LQDO5HSRUW 86
(QYLURQPHQWDO3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5)7KH,6$LVDYDLODEOHDW
KWWSFISXEHSDJRYQFHDLVDUHFRUGLVSOD\FIP"GHLG 'RZQORDG

86(3$  ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU )LQDO5HSRUW 86(QYLURQPHQWDO
3URWHFWLRQ$JHQF\:DVKLQJWRQ'&(3$5)

86(3$  ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU2[LGHVRI1LWURJHQDQG6XOIXU(FRORJLFDO&ULWHULD )LQDO 
86(3$:DVKLQJWRQ'&(3$5)

86(3$  ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU2[LGHVRI1LWURJHQDQG6XOIXU(FRORJLFDO&ULWHULD )LQDO 
86(3$:DVKLQJWRQ'&(3$5)

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU2[LGHVRI1LWURJHQ
DQG6XOIXU²(FRORJLFDO&ULWHULD1DWLRQDO )LQDO5HSRUW 1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW5HVHDUFK
7ULDQJOH3DUN1&(3$5'HFHPEHU$YDLODEOHRQWKH,QWHUQHWDW
KWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU2[LGHVRI1LWURJHQ
DQG6XOIXU²(FRORJLFDO&ULWHULD1DWLRQDO )LQDO5HSRUW 1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW5HVHDUFK
7ULDQJOH3DUN1&(3$5'HFHPEHU$YDLODEOHRQWKH,QWHUQHWDW
KWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU2[LGHVRI1LWURJHQ
DQG6XOIXU²(FRORJLFDO&ULWHULD1DWLRQDO )LQDO5HSRUW 1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW5HVHDUFK
7ULDQJOH3DUN1&(3$5'HFHPEHU$YDLODEOHRQWKH,QWHUQHWDW
KWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU2[LGHVRI1LWURJHQ
DQG6XOIXU²(FRORJLFDO&ULWHULD1DWLRQDO )LQDO5HSRUW 1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW5HVHDUFK
7ULDQJOH3DUN1&(3$5'HFHPEHU$YDLODEOHRQWKH,QWHUQHWDW
KWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU2[LGHVRI1LWURJHQ
DQG6XOIXU²(FRORJLFDO&ULWHULD1DWLRQDO )LQDO5HSRUW 1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW5HVHDUFK
7ULDQJOH3DUN1&(3$5'HFHPEHU$YDLODEOHRQWKH,QWHUQHWDW
KWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

+XWFKLVRQ5DQG&(.UDIW³+PRQJ)LVKLQJ$FWLYLW\DQG)LVK&RQVXPSWLRQ´-RXUQDORI*UHDW/DNHV
5HVHDUFK  ±

3HWHUVRQ'(06.DQDUHN0$.X\NHQGDOO-0'LHGULFK+$$QGHUVRQ3/5HPLQJWRQDQG7%
6KHII\³)LVK&RQVXPSWLRQ3DWWHUQVDQG%ORRG0HUFXU\/HYHOVLQ:LVFRQVLQ&KLSSHZD,QGLDQV´$UFKLYHVRI
(QYLURQPHQWDO+HDOWK  ±

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU2[LGHVRI1LWURJHQ
DQG6XOIXU²(FRORJLFDO&ULWHULD1DWLRQDO )LQDO5HSRUW 1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW5HVHDUFK
7ULDQJOH3DUN1&(3$5'HFHPEHU$YDLODEOHRQWKH,QWHUQHWDW
KWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !
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-RVOLQ-'.HOO\-0DQGYDQ0LHJURHW+³6RLOFKHPLVWU\DQGQXWULWLRQRI1RUWK$PHULFDQVSUXFHILU
VWDQGVHYLGHQFHIRUUHFHQWFKDQJH³-RXUQDORI(QYLURQPHQWDO4XDOLW\

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU2[LGHVRI1LWURJHQ
DQG6XOIXU²(FRORJLFDO&ULWHULD1DWLRQDO )LQDO5HSRUW 1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW5HVHDUFK
7ULDQJOH3DUN1&(3$5'HFHPEHU$YDLODEOHRQWKH,QWHUQHWDW
KWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

'H+D\HV'+3*6FKDEHUJ*-+DZOH\DQG*56WULPEHFN³$FLGUDLQLPSDFWVRQFDOFLXPQXWULWLRQ
DQGIRUHVWKHDOWK´%LRVFLHQFH  ±

%ULFNHU6%/RQJVWDII:'HQQLVRQ$-RQHV.%RLFRXUW&:LFNVDQG-:RHUQHU(IIHFWVRI
1XWULHQW(QULFKPHQW,QWKH1DWLRQ¶V(VWXDULHV$'HFDGHRI&KDQJH12$$&RDVWDO2FHDQ3URJUDP'HFLVLRQ
$QDO\VLV6HULHV1R1DWLRQDO&HQWHUVIRU&RDVWDO2FHDQ6FLHQFH6LOYHU6SULQJ0'SS

9DOLJXUD5$5%$OH[DQGHU06&DVWUR730H\HUV+:3DHUO3(6WDF\DQG5(7XUQHU
1LWURJHQ/RDGLQJLQ&RDVWDO:DWHU%RGLHV$Q$WPRVSKHULF3HUVSHFWLYH:DVKLQJWRQ'&$PHULFDQ*HRSK\VLFDO
8QLRQ

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU2[LGHVRI1LWURJHQ
DQG6XOIXU²(FRORJLFDO&ULWHULD1DWLRQDO )LQDO5HSRUW 1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW5HVHDUFK
7ULDQJOH3DUN1&(3$5'HFHPEHU$YDLODEOHRQWKH,QWHUQHWDW
KWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU2[LGHVRI1LWURJHQ
DQG6XOIXU²(FRORJLFDO&ULWHULD1DWLRQDO )LQDO5HSRUW 1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW5HVHDUFK
7ULDQJOH3DUN1&(3$5'HFHPEHU$YDLODEOHRQWKH,QWHUQHWDW
KWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU2[LGHVRI1LWURJHQ
DQG6XOIXU²(FRORJLFDO&ULWHULD1DWLRQDO )LQDO5HSRUW 1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW5HVHDUFK
7ULDQJOH3DUN1&(3$5'HFHPEHU$YDLODEOHRQWKH,QWHUQHWDW
KWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

+XWFKLQVRQ-0D\QDUG'*HLVHU/  $LUTXDOLW\DQGOLFKHQVDOLWHUDWXUHUHYLHZHPSKDVL]LQJWKH3DFLILF
1RUWKZHVW86$3DFLILF1RUWKZHVW5HJLRQ$LU5HVRXUFH0DQDJHPHQW3URJUDP86)RUHVW6HUYLFH86
'HSDUWPHQWRI$JULFXOWXUH 86'$ 

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU2[LGHVRI1LWURJHQ
DQG6XOIXU²(FRORJLFDO&ULWHULD1DWLRQDO )LQDO5HSRUW 1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW5HVHDUFK
7ULDQJOH3DUN1&(3$5'HFHPEHU$YDLODEOHRQWKH,QWHUQHWDW
KWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU2[LGHVRI1LWURJHQ
DQG6XOIXU²(FRORJLFDO&ULWHULD1DWLRQDO )LQDO5HSRUW 1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW5HVHDUFK
7ULDQJOH3DUN1&(3$5'HFHPEHU$YDLODEOHRQWKH,QWHUQHWDW
KWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU
)LQDO5HSRUW (3$5)1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW²573'LYLVLRQ'HFHPEHU
$YDLODEOHRQWKH,QWHUQHWDWKWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

*UDQW]'$*DUQHU-+%-RKQVRQ':³(FRORJLFDOHIIHFWVRISDUWLFXODWHPDWWHU´(QYLURQ,QW


86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU
)LQDO5HSRUW (3$5)1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW²573'LYLVLRQ'HFHPEHU
$YDLODEOHRQWKH,QWHUQHWDWKWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU
)LQDO5HSRUW (3$5)1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW²573'LYLVLRQ'HFHPEHU
$YDLODEOHRQWKH,QWHUQHWDWKWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU
)LQDO5HSRUW (3$5)1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW²573'LYLVLRQ'HFHPEHU
$YDLODEOHRQWKH,QWHUQHWDWKWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU
)LQDO5HSRUW (3$5)1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW²573'LYLVLRQ'HFHPEHU
$YDLODEOHRQWKH,QWHUQHWDWKWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !
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&KDPHLGHV:/<X+/LX6&%HUJLQ0=KRX;0HDUQV/:DQJ*.LDQJ&66D\ORU5'/XR
&+XDQJ<6WHLQHU$DQG*LRUJL)³&DVHVWXG\RIWKHHIIHFWVRIDWPRVSKHULFDHURVROVDQGUHJLRQDOKD]H
RQDJULFXOWXUHDQRSSRUWXQLW\WRHQKDQFHFURS\LHOGVLQ&KLQDWKURXJKHPLVVLRQFRQWUROV"´31$6


86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU
)LQDO5HSRUW (3$5)1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW²573'LYLVLRQ'HFHPEHU
$YDLODEOHRQWKH,QWHUQHWDWKWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU
)LQDO5HSRUW (3$5)1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW²573'LYLVLRQ'HFHPEHU
$YDLODEOHRQWKH,QWHUQHWDWKWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

3DUULVK=':KLWH-&,VOH\HQ0*HQW031,DQQXFFL%HUJHU:(LW]HU%'.HOVH\-:0DWWLQD0,
³$FFXPXODWLRQRIZHDWKHUHGSRO\F\FOLFDURPDWLFK\GURFDUERQV 3$+V E\SODQWDQGHDUWKZRUPVSHFLHV´
&KHPRVSKHUH

6LPFLN0)(LVHQUHLFK6-/LR\3-³6RXUFHDSSRUWLRQPHQWDQGVRXUFHVLQNUHODWLRQVKLSRI3$+VLQWKH
FRDVWDODWPRVSKHUHRI&KLFDJRDQG/DNH0LFKLJDQ´$WPRVSKHULF(QYLURQPHQW

6LPFLN0)(LVHQUHLFK6-*ROGHQ.$HWDO³$WPRVSKHULF/RDGLQJRI3RO\F\FOLF$URPDWLF
+\GURFDUERQVWR/DNH0LFKLJDQDV5HFRUGHGLQWKH6HGLPHQWV´(QYLURQPHQWDO6FLHQFHDQG7HFKQRORJ\


$U]DYXV.0'LFNKXW50DQG&DQXHO($³)DWHRI$WPRVSKHULFDOO\'HSRVLWHG3RO\F\FOLF$URPDWLF
+\GURFDUERQV 3$+V LQ&KHVDSHDNH%D\´(QYLURQPHQWDO6FLHQFH 7HFKQRORJ\

&RWUXIR0)'H6DQWR$9$OIDQL$%DUWROL*'H&ULVWRIDUR$³(IIHFWVRIXUEDQKHDY\PHWDO
SROOXWLRQRQRUJDQLFPDWWHUGHFRPSRVLWLRQLQ4XHUFXVLOH[/:RRGV´(QYLURQPHQWDO3ROOXWLRQ  

1LNOLQVND0/DVNRZVNL50DU\DQVNL0  ³(IIHFWRIKHDY\PHWDOVDQGVWRUDJHWLPHRQWZRW\SHVRI
IRUHVWOLWWHUEDVDOUHVSLUDWLRQUDWHDQGH[FKDQJHDEOHPHWDOV´(FRWR[LFRORJLFDO(QYLURQPHQWDO6DIHW\

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU
)LQDO5HSRUW (3$5)1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW²573'LYLVLRQ'HFHPEHU
$YDLODEOHRQWKH,QWHUQHWDWKWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU
)LQDO5HSRUW (3$5)1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW²573'LYLVLRQ'HFHPEHU
$YDLODEOHRQWKH,QWHUQHWDWKWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU
)LQDO5HSRUW (3$5)1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW²573'LYLVLRQ'HFHPEHU
$YDLODEOHRQWKH,QWHUQHWDWKWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU
)LQDO5HSRUW (3$5)1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW²573'LYLVLRQ'HFHPEHU
$YDLODEOHRQWKH,QWHUQHWDWKWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

+DJHPDQ.-6LPRQLFK6/&DPSEHOO'+:LOVRQ*5/DQGHUV'+³$WPRVSKHULFGHSRVLWLRQRIFXUUHQW
XVHDQGKLVWRULFXVHSHVWLFLGHVLQVQRZDWQDWLRQDOSDUNVLQWKHZHVWHUQ8QLWHG6WDWHV´(QYLURQ6FL7HFKQRO


/DQGHUV'+6LPRQLFK6/-DIIH'$*HLVHU/+&DPSEHOO'+6FKZLQGW$56FKUHFN&%.HQW0/+DIQHU
:'7D\ORU+(+DJHPDQ.-8VHQNR6$FNHUPDQ/.6FKUODX-(5RVH1/%OHWW7)(UZD\00  7KH
)DWH7UDQVSRUWDQG(FRORJLFDO,PSDFWVRI$LUERUQH&RQWDPLQDQWVLQ:HVWHUQ1DWLRQDO3DUNV 86$ (3$5
86(QYLURQPHQWDO3URWHFWLRQ$JHQF\2IILFHRI5HVHDUFKDQG'HYHORSPHQW1+((5/:HVWHUQ(FRORJ\
'LYLVLRQ&RUYDOOLV2UHJRQ

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 86(3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU
)LQDO5HSRUW (3$5)1DWLRQDO&HQWHUIRU(QYLURQPHQWDO$VVHVVPHQW²573'LYLVLRQ'HFHPEHU
$YDLODEOHRQWKH,QWHUQHWDWKWWSFISXEHSDJRYQFHDFIPUHFRUGLVSOD\FIP"GHLG !

,UYLQJ30HG$FLG'HSRVLWLRQ6WDWHRI6FLHQFHDQG7HFKQRORJ\9ROXPH,,,7HUUHVWULDO0DWHULDOV
+HDOWKDQG9LVLELOLW\(IIHFWV7KH861DWLRQDO$FLG3UHFLSLWDWLRQ$VVHVVPHQW3URJUDP&KDSWHUSDJH±

86(3$  (IIHFWVRIRUJDQLFFKHPLFDOVLQWKHDWPRVSKHUHRQWHUUHVWULDOSODQWV(3$

&DSH-1,'/HLWK-%LQQLH-&RQWHQW0'RQNLQ06NHZHV'13ULFH$5%URZQ$'6KDUSH  (IIHFWV
RI92&VRQKHUEDFHRXVSODQWVLQDQRSHQWRSFKDPEHUH[SHULPHQW(QYLURQ3ROOXW

&DSH-1,'/HLWK-%LQQLH-&RQWHQW0'RQNLQ06NHZHV'13ULFH$5%URZQ$'6KDUSH  (IIHFWV
RI92&VRQKHUEDFHRXVSODQWVLQDQRSHQWRSFKDPEHUH[SHULPHQW(QYLURQ3ROOXW

9LVNDUL(/  (SLFXWLFXODUZD[RI1RUZD\VSUXFHQHHGOHVDVLQGLFDWRURIWUDIILFSROOXWDQWGHSRVLWLRQ
:DWHU$LUDQG6RLO3ROOXW
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8JUHNKHOLG]H').RUWH*.YHVLWDG]H  8SWDNHDQGWUDQVIRUPDWLRQRIEHQ]HQHDQGWROXHQHE\SODQW
OHDYHV(FRWR[(QYLURQ6DIHW\

.DPPHUEDXHU++6HOLQJHU55RPPHOW$=LHJOHU-RQV'.QRSSLN%+RFN  7R[LFFRPSRQHQWVRI
PRWRUYHKLFOHHPLVVLRQVIRUWKHVSUXFH3LFHDDELHV(QYLURQ3ROOXW

86(3$2XU1DWLRQ¶V$LU6WDWXVDQG7UHQGVWKURXJK(3$5)HEUXDU\
$YDLODEOHDWKWWSZZZHSDJRYDLUWUHQGV

86(3$  6XPPDU\RI5HVXOWVIRUWKH1DWLRQDO6FDOH$VVHVVPHQW
KWWSVZZZHSDJRYVLWHVSURGXFWLRQILOHVGRFXPHQWVQDWDVXPPDU\UHVXOWVSGI

+HDOWK(IIHFWV,QVWLWXWH3DQHORQWKH+HDOWK(IIHFWVRI7UDIILF5HODWHG$LU3ROOXWLRQ  7UDIILFUHODWHGDLU
SROOXWLRQDFULWLFDOUHYLHZRIWKHOLWHUDWXUHRQHPLVVLRQVH[SRVXUHDQGKHDOWKHIIHFWV+(,6SHFLDO5HSRUW
$YDLODEOHDWKWWSZZZKHDOWKHIIHFWVRUJ@

)5 $SULO 

(3$)DFW6KHHW)LQDO$UHD'HVLJQDWLRQVIRUWKH$QQXDO)LQH3DUWLFOH6WDQGDUG
KWWSVZZZHSDJRYSPGHVLJQDWLRQVVWDQGDUGVILQDOIVSGI

)5 1RYHPEHU DQG)5 )HEUXDU\ 

)5 0D\ DQG)5 -XQH 

KWWSVZZZHSDJRYR]RQHSROOXWLRQR]RQHQDDTVWLPHOLQHV

86(3$  )DFW6KHHW±$LU4XDOLW\'HVLJQDWLRQVIRUWKH3ULPDU\1LWURJHQ'LR[LGH 12 1DWLRQDO
$PELHQW$LU4XDOLW\6WDQGDUGVKWWSZZZHSDJRYDLUTXDOLW\QLWURJHQR[LGHVGHVLJQDWLRQVSGIV)6SGI

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\  5HYLVLRQWR$PELHQW1LWURJHQ'LR[LGH0RQLWRULQJ
5HTXLUHPHQWV0DUFKKWWSZZZHSDJRYDLUTXDOLW\QLWURJHQR[LGHVSGIVIUSGI

86(3$  1DWLRQDO6FDOH$LU7R[LFV$VVHVVPHQWKWWSVZZZHSDJRYQDWLRQDODLUWR[LFV
DVVHVVPHQWQDWDDVVHVVPHQWUHVXOWVHPLVVLRQV

86(3$  1DWLRQDO6FDOH$LU7R[LFV$VVHVVPHQWKWWSVZZZHSDJRYQDWLRQDODLUWR[LFV
DVVHVVPHQWQDWDDVVHVVPHQWUHVXOWVHPLVVLRQV

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\  &RQWURORI+D]DUGRXV$LU3ROOXWDQWVIURP0RELOH6RXUFHV)LQDO
5XOH)5)HEUXDU\

86(3$  1$7$$VVHVVPHQW5HVXOWVKWWSVZZZHSDJRYQDWLRQDODLUWR[LFV
DVVHVVPHQWQDWDDVVHVVPHQWUHVXOWV

86(3$  1$7$$VVHVVPHQW5HVXOWVKWWSVZZZHSDJRYQDWLRQDODLUWR[LFVDVVHVVPHQW
QDWDDVVHVVPHQWUHVXOWV

86(QYLURQPHQWDO3URWHFWLRQ$JHQF\ (3$ ,QWHJUDWHG6FLHQFH$VVHVVPHQWIRU3DUWLFXODWH0DWWHU86
(QYLURQPHQWDO3URWHFWLRQ$JHQF\5HVHDUFK7ULDQJOH3DUN(3$5)

(3$¶V5HSRUWRQWKH(QYLURQPHQW5HJLRQDO+D]HKWWSVFISXEHSDJRYURHLQGLFDWRUFIP"L 

7ULMRQLV-&HWDO3UHOLPLQDU\H[WLQFWLRQEXGJHWUHVXOWVIURPWKH5(62/9(SURJUDPSS,Q
3-%KDUGZDMDHWDO9LVLELOLW\3URWHFWLRQ5HVHDUFKDQG3ROLF\$VSHFWV$LU3ROOXWLRQ&RQWURO$VVRF3LWWVEXUJK
3$

7ULMRQLV-&HWDO5(62/9(3URMHFW)LQDO5HSRUW9LVLELOLW\FRQGLWLRQVDQG&DXVHVRI9LVLELOLW\
'HJUDGDWLRQLQWKH0RMDYH'HVHUWRI&DOLIRUQLD1:&731DYDO:HDSRQV&HQWHU&KLQD/DNH&$

,UYLQJ3DWULFLD0HG$FLG'HSRVLWLRQ6WDWHRI6FLHQFHDQG7HFKQRORJ\9ROXPH,,,7HUUHVWULDO
0DWHULDOV+HDOWKDQG9LVLELOLW\(IIHFWV7KH861DWLRQDO$FLG3UHFLSLWDWLRQ$VVHVVPHQW3URJUDP&KDSWHU
SDJH±

(3$5HSRUWRQWKH(QYLURQPHQW$FFHVVHGLQKWWSVFISXEHSDJRYURHLQGLFDWRUFIP"L %DVHGRQGDWD
IURPWKH1$'31DWLRQDO7UHQGV1HWZRUN DFFHVVHGKWWSQDGSVZVXLXFHGX DQGWKH&OHDQ$LU6WDWXVDQG
7UHQGV1HWZRUN DFFHVVHGKWWSVZZZHSDJRYFDVWQHW 

³(3$¶V'HQLDORIWKH3HWLWLRQVWR5HFRQVLGHUWKH(QGDQJHUPHQWDQG&DXVHRU&RQWULEXWH)LQGLQJVIRU
*UHHQKRXVH*DVHVXQGHU6HFWLRQ D RIWKH&OHDQ$LU$FW´)HG5HJ $XJ 
³5HFRQVLGHUDWLRQ'HQLDO´ 

,QWHUJRYHUQPHQWDO3DQHORQ&OLPDWH&KDQJH ,3&& 0DQDJLQJWKH5LVNVRI([WUHPH
(YHQWVDQG'LVDVWHUVWR$GYDQFH&OLPDWH&KDQJH$GDSWDWLRQ$6SHFLDO5HSRUWRI:RUNLQJ
*URXSV,DQG,,RIWKH,QWHUJRYHUQPHQWDO3DQHORQ&OLPDWH&KDQJH&DPEULGJH8QLYHUVLW\3UHVV&DPEULGJH8.
DQG1HZ<RUN1<86$

,QWHUJRYHUQPHQWDO3DQHORQ&OLPDWH&KDQJH ,3&& &OLPDWH&KDQJH7KH3K\VLFDO6FLHQFH%DVLV
&RQWULEXWLRQRI:RUNLQJ*URXS,WRWKH)LIWK$VVHVVPHQW5HSRUWRIWKH,QWHUJRYHUQPHQWDO3DQHORQ&OLPDWH
&KDQJH&DPEULGJH8QLYHUVLW\3UHVV&DPEULGJH8QLWHG.LQJGRPDQG1HZ<RUN1<86$,QWHUJRYHUQPHQWDO
3DQHORQ&OLPDWH&KDQJH ,3&& &OLPDWH&KDQJH,PSDFWV$GDSWDWLRQDQG9XOQHUDELOLW\
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&KDSWHU )LQDO5HJXODWRU\)OH[LELOLW\$QDO\VLV
7KLVFKDSWHUGLVFXVVHVWKHDJHQFLHV¶)LQDO5HJXODWRU\)OH[LELOLW\$QDO\VLV )5)$ WKDW
HYDOXDWHVWKHSRWHQWLDOLPSDFWVRIWKHILQDOVWDQGDUGVRQVPDOOHQWLWLHV7KH5HJXODWRU\
)OH[LELOLW\$FWDVDPHQGHGE\WKH6PDOO%XVLQHVV5HJXODWRU\(QIRUFHPHQW)DLUQHVV$FWRI
6%5()$ JHQHUDOO\UHTXLUHVDQDJHQF\WRSUHSDUHDUHJXODWRU\IOH[LELOLW\DQDO\VLVRIDQ\UXOH
VXEMHFWWRQRWLFHDQGFRPPHQWUXOHPDNLQJUHTXLUHPHQWVXQGHUWKH$GPLQLVWUDWLYH3URFHGXUH$FW
RUDQ\RWKHUVWDWXWHXQOHVVWKHDJHQF\FHUWLILHVWKDWWKHUXOHZLOOQRWKDYHDVLJQLILFDQWHFRQRPLF
LPSDFWRQDVXEVWDQWLDOQXPEHURIVPDOOHQWLWLHV3XUVXDQWWRWKLVUHTXLUHPHQWZHKDYHSUHSDUHG
DQ)5)$IRUWKHILQDOUXOH
7KURXJKRXWWKHSURFHVVRIGHYHORSLQJWKH)5)$(3$FRQGXFWHGRXWUHDFKDQGKHOG
PHHWLQJVZLWKUHSUHVHQWDWLYHVIURPWKHYDULRXVVPDOOHQWLWLHVWKDWFRXOGEHDIIHFWHGE\WKH
UXOHPDNLQJWRJDLQIHHGEDFNLQFOXGLQJUHFRPPHQGDWLRQVRQKRZWRUHGXFHWKHLPSDFWRIWKH
UXOHRQWKHVHHQWLWLHV7KHVPDOOEXVLQHVVUHFRPPHQGDWLRQVVWDWHGKHUHUHIOHFWWKHFRPPHQWVRI
WKHVPDOOHQWLW\UHSUHVHQWDWLYHV 6(5V DQGPHPEHUVRIWKH6PDOO%XVLQHVV$GYRFDF\5HYLHZ
3DQHO 6%$53DQHORUµWKH3DQHO¶ 1+76$PDLQWDLQVREOLJDWLRQVWRHYDOXDWHVPDOOEXVLQHVV
LPSDFWVXQGHUWKH5HJXODWRU\)OH[LELOLW\$FWEXWLVQRWUHTXLUHGWRFRQYHQHD6%$53DQHO$VD
MRLQWUXOHPDNLQJ(3$DQG1+76$KDYHFRRUGLQDWHGIRUPXODWLRQRIVWDQGDUGVLQFOXGLQJ
IOH[LELOLWLHVIRUVPDOOEXVLQHVVHV

  2YHUYLHZRIWKH5HJXODWRU\)OH[LELOLW\$FW
,QDFFRUGDQFHZLWKVHFWLRQ E RIWKH5HJXODWRU\)OH[LELOLW\$FW 5)$ (3$
FRQYHQHGDQ6%$53DQHOEHIRUHFRQGXFWLQJWKH)5)$$VXPPDU\RIWKH3DQHO¶V
UHFRPPHQGDWLRQVLVSUHVHQWHGLQWKH3UHDPEOHRIWKLVILQDOUXOHPDNLQJ)XUWKHUGHWDLOHG
GLVFXVVLRQRIWKH3DQHO¶VRXWUHDFKDGYLFHDQGUHFRPPHQGDWLRQVLVIRXQGLQWKH)LQDO3DQHO
5HSRUWFRQWDLQHGLQWKHGRFNHWIRUWKLVILQDOUXOHPDNLQJ 
6HFWLRQ E RIWKH5)$GLUHFWVWKH3DQHOWRUHSRUWRQWKHFRPPHQWVRIVPDOOHQWLW\
UHSUHVHQWDWLYHVDQGPDNHILQGLQJVRQLVVXHVUHODWHGWRHOHPHQWVRID)5)$XQGHUVHFWLRQRI
WKH5)$7KRVHHOHPHQWVRID)5)$DUH
x
x

x
x

$GHVFULSWLRQRIDQGZKHUHIHDVLEOHDQHVWLPDWHRIWKHQXPEHURIVPDOOHQWLWLHVWRZKLFK
WKHILQDOUXOHZLOODSSO\
$GHVFULSWLRQRISURMHFWHGUHSRUWLQJUHFRUGNHHSLQJDQGRWKHUFRPSOLDQFHUHTXLUHPHQWV
RIWKHILQDOUXOHLQFOXGLQJDQHVWLPDWHRIWKHFODVVHVRIVPDOOHQWLWLHVZKLFKZLOOEH
VXEMHFWWRWKHUHTXLUHPHQWDQGWKHW\SHRISURIHVVLRQDOVNLOOVQHFHVVDU\IRUSUHSDUDWLRQRI
WKHUHSRUWRUUHFRUG
$QLGHQWLILFDWLRQWRWKHH[WHQWSUDFWLFDEOHRIDOOUHOHYDQW)HGHUDOUXOHVZKLFKPD\
GXSOLFDWHRYHUODSRUFRQIOLFWZLWKWKHILQDOUXOH
$GHVFULSWLRQRIDQ\VLJQLILFDQWDOWHUQDWLYHVWRWKHILQDOUXOHZKLFKDFFRPSOLVKWKHVWDWHG
REMHFWLYHVRIDSSOLFDEOHVWDWXWHVDQGZKLFKPLQLPL]HDQ\VLJQLILFDQWHFRQRPLFLPSDFWRI
WKHILQDOUXOHRQVPDOOHQWLWLHV
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7KH5)$ZDVDPHQGHGE\6%5()$WRHQVXUHWKDWFRQFHUQVUHJDUGLQJVPDOOHQWLWLHVDUH
DGHTXDWHO\FRQVLGHUHGGXULQJWKHGHYHORSPHQWRIQHZUHJXODWLRQVWKDWDIIHFWWKRVHHQWLWLHV
$OWKRXJK(3$LVQRWUHTXLUHGE\WKH&OHDQ$LU$FWWRSURYLGHVSHFLDOWUHDWPHQWWRVPDOO
EXVLQHVVHVWKH5)$UHTXLUHV(3$WRFDUHIXOO\FRQVLGHUWKHHFRQRPLFLPSDFWWKDWRXUUXOHVZLOO
KDYHRQVPDOOHQWLWLHV7KHUHFRPPHQGDWLRQVPDGHE\WKH3DQHOPD\VHUYHWRKHOSOHVVHQWKHVH
HFRQRPLFLPSDFWVRQVPDOOHQWLWLHVZKHQFRQVLVWHQWZLWKWKH&OHDQ$LU$FWUHTXLUHPHQWV

  1HHGIRU5XOHPDNLQJDQG5XOHPDNLQJ2EMHFWLYHV
+HDY\GXW\YHKLFOHVDUHFODVVLILHGDVWKRVHZLWKJURVVYHKLFOHZHLJKWUDWLQJV *9:5 RI
JUHDWHUWKDQOE6HFWLRQ D RIWKH&OHDQ$LU$FW &$$ UHTXLUHV(3$WRSURPXOJDWH
HPLVVLRQVWDQGDUGVIRUSROOXWDQWHPLVVLRQVIURPQHZPRWRUYHKLFOHVDQGHQJLQHVZKLFK
HPLVVLRQVFDXVHRUFRQWULEXWHWRDLUSROOXWLRQZKLFKPD\UHDVRQDEO\EHDQWLFLSDWHGWRHQGDQJHU
SXEOLFKHDOWKRUZHOIDUH,Q(3$IRXQGWKDWVL[JUHHQKRXVHJDVHV *+*V ZHUH
DQWLFLSDWHGWRHQGDQJHUSXEOLFKHDOWKRUZHOIDUHDQGWKDWQHZPRWRUYHKLFOHVDQGQHZPRWRU
YHKLFOHHQJLQHVFRQWULEXWHWRWKDWSROOXWLRQZKLFKHQGDQJHUV$VH[SODLQHGLQ6HFWLRQ,RIWKH
3UHDPEOHWRWKHILQDOUXOHWKH'&&LUFXLWXSKHOGWKLVHQGDQJHUPHQWILQGLQJLQLWVHQWLUHW\ D
MXGJPHQWWKH6XSUHPH&RXUWGHFOLQHGWRUHYLHZ DQGIXUWKHUKHOGWKDW(3$KDGDPDQGDWRU\
GXW\WRSURPXOJDWHVWDQGDUGVIRUHPLVVLRQVRIWKHSROOXWDQWZKLFKFRQWULEXWHVWRWKH
HQGDQJHUPHQW*+*VIURPQHZPRWRUYHKLFOHVDQGHQJLQHV
7KH(QHUJ\,QGHSHQGHQFHDQG6HFXULW\$FWRI (,6$ GLUHFWV1+76$WRGHYHORS
UHJXODWLRQVWRLQFUHDVHIXHOHIILFLHQF\IRUFRPPHUFLDOPHGLXPDQGKHDY\GXW\RQKLJKZD\
YHKLFOHVDQGZRUNWUXFNV)XQGDPHQWDOO\(,6$VHHNVHQHUJ\FRQVHUYDWLRQ,QWRWDOIXHO
FRQVXPSWLRQDQG*+*HPLVVLRQVIURPPHGLXPDQGKHDY\GXW\YHKLFOHVDFFRXQWHGIRU
SHUFHQWRIWRWDO86WUDQVSRUWDWLRQUHODWHG*+*HPLVVLRQV
(3$DQG1+76$¶V3KDVH+HDY\'XW\(QJLQHVDQG9HKLFOHV3URJUDPZKLFKZDV
ILQDOL]HGLQ6HSWHPEHU )5 PDUNHGWKHILUVWJUHHQKRXVHJDVHPLVVLRQVDQGIXHO
HIILFLHQF\VWDQGDUGVIRUKHDY\GXW\YHKLFOHVDQGHQJLQHV7KHSURJUDPDGGUHVVHGPHGLXPDQG
KHDY\GXW\*+*HPLVVLRQVDQGIXHOHIILFLHQF\WKURXJKWKHDGRSWLRQRISHUIRUPDQFHEDVHG
VWDQGDUGVWKDWDOORZPDQXIDFWXUHUVWRGHWHUPLQHWKHRSWLPDOPL[RIWHFKQRORJLHVWRDFKLHYHWKH
QHFHVVDU\UHGXFWLRQVIRUWKHLUYHKLFOHIOHHWVDQGHQJLQHV
%XLOGLQJRQWKH3KDVHUXOHWKLVILQDO3KDVHUXOHZLOOUHGXFH*+*HPLVVLRQVDQGIXHO
FRQVXPSWLRQDVVRFLDWHGZLWKWKHWUDQVSRUWDWLRQRIJRRGVDFURVVWKH8QLWHG6WDWHVSRVW7KH
ILQDO3KDVHUXOHPDNLQJFRQVLGHUVFKDQJHVWRH[LVWLQJHQJLQH*+*DQGIXHOHIILFLHQF\
VWDQGDUGVDVZHOODVUHJXODWRU\VWDQGDUGVDQGFHUWLILFDWLRQUHTXLUHPHQWVIRUSUHYLRXVO\
XQUHJXODWHGQHZWUDLOHUVSXOOHGE\VHPLWUDFWRUV0DQXIDFWXUHUVRIKHDY\GXW\HQJLQHVFKDVVLV
YHKLFOHVDQGWUDLOHUVZLOOEHUHTXLUHGWRLQFRUSRUDWH*+*UHGXFLQJDQGIXHOVDYLQJWHFKQRORJLHV
LQRUGHUWRFRPSO\ZLWKWKHDJHQFLHV¶SHUIRUPDQFHEDVHGVWDQGDUGV

  'HILQLWLRQDQG'HVFULSWLRQRI6PDOO%XVLQHVVHV
7KH5)$GHILQHVVPDOOHQWLWLHVDVLQFOXGLQJ³VPDOOEXVLQHVVHV´³VPDOOJRYHUQPHQWV´
DQG³VPDOORUJDQL]DWLRQV´ 86& DQGUHIHUHQFHVWKH6PDOO%XVLQHVV$GPLQLVWUDWLRQIRU
WKHGHILQLWLRQRI³VPDOOEXVLQHVVHV´XVLQJVL]HVWDQGDUGVEDVHGRQWKH1RUWK$PHULFDQ,QGXVWU\
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&ODVVLILFDWLRQ6\VWHP 1$,&6  &)5 7KHVWDQGDUGVEHLQJFRQVLGHUHGE\(3$IRU
WKLVUXOHPDNLQJDUHH[SHFWHGWRDIIHFWDYDULHW\RIVPDOOEXVLQHVVHV$OLVWLQJRIWKH1$,&6
FRGHVLGHQWLILHGDVUHOHYDQWWRWKHSRWHQWLDOUXOHPDNLQJDORQJZLWKWKHLUUHVSHFWLYH6%$VL]H
WKUHVKROGVLVORFDWHGLQ7DEOHEHORZ,QWKHSHULRGEHWZHHQWKHFRQYHQLQJRIWKH6%$5
3DQHO DQG,QLWLDO5HJXODWRU\)OH[LELOLW\$QDO\VLV DQGLVVXLQJWKHILQDOUXOH6%$ILQDOL]HGQHZ
VL]HVWDQGDUGVIRUVPDOOEXVLQHVVFODVVLILFDWLRQ :HKDYHXSGDWHGRXUDQDO\VLVWRUHIOHFWWKHQHZ
VL]HVWDQGDUGVDQGQRWHGWKHFKDQJHVLQ7DEOH
7KHDJHQFLHVH[SHFWWKDWWKHVDPHLQGXVWULHVDIIHFWHGE\WKH3KDVHUXOHPDNLQJZLOODOVR
EHDIIHFWHGE\WKHILQDO3KDVHUXOHPDNLQJ,QDGGLWLRQVPDOOEXVLQHVVHVDQGWUDLOHU
PDQXIDFWXUHUVDUHDOVRLQFOXGHGLQWKHILQDO3KDVHUXOH(3$DQG1+76$XVHGWKHFULWHULDIRU
VPDOOHQWLWLHVGHYHORSHGE\6%$DVDJXLGHWRLGHQWLI\LQJ6PDOO(QWLW\5HSUHVHQWDWLYHV 6(5V 
IRUWKLVUXOHPDNLQJ7DEOHOLVWVLQGXVWULHVSRWHQWLDOO\GLUHFWO\DIIHFWHGE\WKHUHJXODWLRQ
7KH1$,&6FRGHDQGVL]HWKUHVKROGVDUHVKRZQDVZHOO
7DEOH,QGXVWU\6HFWRUV3RWHQWLDOO\$IIHFWHGE\WKH$JHQFLHV¶$FWLRQ
,1'8675<
(;3(&7(',1
58/(0$.,1*
$OWHUQDWLYH)XHO
(QJLQH&RQYHUWHUV
+'3LFNXS7UXFNV 
9DQV
9RFDWLRQDO&KDVVLV
&ODVV 7UDFWRUV
7UDLOHUV
+'6SDUN,JQLWLRQ
(QJLQHV
+'&RPSUHVVLRQ
,JQLWLRQ(QJLQHV

1$,&6
&2'(

1$,&6
'(6&5,37,21

0LVF*HQHUDO3XUSRVH
0DFKLQHU\
$OO2WKHU$XWR5HSDLU 

0DLQWHQDQFH


 $XWRPRELOH0DQXIDFWXULQJ
+HDY\'XW\7UXFN
0DQXIDFWXULQJ
 7UXFN7UDLOHU0DQXIDFWXULQJ
0RWRU9HKLFOH*DVROLQH(QJLQH

(QJLQH3DUWV
2WKHU(QJLQH(TXLSPHQW

0DQXIDFWXULQJ


6%$6,=(7+5(6+2/'
/(667+$125(48$/72 
,5)$
)5)$
HPSOR\HHV
0
DQQXDOUHFHLSWV 

0
DQQXDOUHFHLSWV 

HPSOR\HHV

HPSOR\HHV

HPSOR\HHV

HPSOR\HHV

HPSOR\HHV

HPSOR\HHV

HPSOR\HHV

HPSOR\HHV

HPSOR\HHV

HPSOR\HHV

  6XPPDU\RI6PDOO(QWLWLHVWRZKLFKWKH5XOHPDNLQJZLOO$SSO\
8VLQJWKHLQIRUPDWLRQIURP7DEOHZLWKWKHDJHQFLHV¶FHUWLILFDWLRQGDWDDQG
HPSOR\PHQWLQIRUPDWLRQIURPWKH+RRYHU¶VRQOLQHEXVLQHVVLQIRUPDWLRQGDWDEDVH(3$DQG
1+76$KDYHGHWHUPLQHGWKDWWKHUHDUHVPDOOEXVLQHVVLQWKHIROORZLQJDIIHFWHGLQGXVWULHV
KHDY\GXW\WUXFNPDQXIDFWXUHUV YRFDWLRQDOFKDVVLVDQGJOLGHUYHKLFOHPDQXIDFWXUHUV KHDY\
GXW\HQJLQHPDQXIDFWXUHUVDOWHUQDWLYHIXHOHQJLQHFRQYHUWHUVDQGWUDLOHUPDQXIDFWXUHUV7KH
DJHQFLHVEHOLHYHWKHUHDUHDERXWWUDLOHUPDQXIDFWXUHUVRIZKLFKTXDOLI\DVVPDOOHQWLWLHV
ZLWKHPSOR\HHVRUOHVV(3$DQG1+76$LGHQWLILHGWHQKHDY\GXW\HQJLQHPDQXIDFWXUHUV
WKDWDUHFXUUHQWO\FHUWLI\LQJQDWXUDOJDVHQJLQHV7KHDJHQFLHVEHOLHYHQLQHRIWKHVHFRPSDQLHV
DUHVPDOOEXVLQHVVHV$ERXWFRPSDQLHVKDYHILOHGSDSHUZRUNZLWK(3$DVDOWHUQDWLYHIXHO
FRQYHUWHUV0DQ\RIWKHVHVHUYLFHRQO\OLJKWGXW\YHKLFOHVDQGOLJKWGXW\WUXFNVZHHVWLPDWH
WKDWWKHUHDUHFRPSDQLHVSHUIRUPLQJDIWHUPDUNHWIXHOFRQYHUVLRQVZLWKKHDY\GXW\
YHKLFOHVDQGKHDY\GXW\HQJLQHVDOORIZKLFKDUHOLNHO\WRTXDOLI\DVVPDOOEXVLQHVVHVXQGHUWKH
3KDVHSURJUDP&XUUHQWO\PDQXIDFWXUHUVWKDWPDNHFKDVVLVIRUYRFDWLRQDOYHKLFOHVFHUWLI\
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ZLWK(3$XQGHUWKH3KDVHSURJUDPDQGWKHDJHQFLHVKDYHLGHQWLILHGDQDGGLWLRQDOVPDOO
YRFDWLRQDOFKDVVLVPDQXIDFWXUHUVWKDWDUHQRWFXUUHQWO\FHUWLI\LQJXQGHU3KDVH
*OLGHUYHKLFOHVDUHDVXEVHWRIYHKLFOHVWKDWZLOOEHUHJXODWHGXQGHUWKH3KDVH
UXOHPDNLQJ LQFOXGLQJIRUUHJXODWLRQRIFULWHULDHPLVVLRQV *OLGHUYHKLFOHPDQXIDFWXUHUV
WUDGLWLRQDOO\PDQXIDFWXUHRUSXUFKDVHQHZYHKLFOHERGLHV YRFDWLRQDOYHKLFOHVRU&ODVVDQG
WUDFWRUV IRUXVHZLWKROGHUSRZHUWUDLQV7KHVHHQJLQHOHVVYHKLFOHERGLHVDUHRIWHQUHIHUUHGWRDV
³JOLGHUNLWV´DQGWRWKHH[WHQWJOLGHUYHKLFOHPDQXIDFWXUHUVUHO\RQJOLGHUNLWVWKH\FDQEH
UHIHUUHGWRDVDVVHPEOHUVDQGZHOODVPDQXIDFWXUHUV7KHDJHQFLHVZHUHDZDUHRIIRXUJOLGHU
YHKLFOHPDQXIDFWXUHUV IRUZKRPJOLGHUYHKLFOHSURGXFWLRQZDVDSULPDU\EXVLQHVV GXULQJWKH
6%$53DQHOSURFHVVDQGZHLGHQWLILHGWKUHHRIWKHVHPDQXIDFWXUHUVDVVPDOOHQWLWLHV:HDUHQRW
DZDUHRIDQ\VPDOOEXVLQHVVHVWKDWSURGXFHJOLGHUNLWVIRURWKHUVWRDVVHPEOH 3XEOLFFRPPHQWV
RQWKHSURSRVHGUXOHLQGLFDWHGWKDWWKHUHDUHPRUHWKDQSXUFKDVHUVRIJOLGHUNLWVDQGZH
SUHVXPHWKH\ZRXOGDOOPHHWWKH$FW¶VGHILQLWLRQRI³PDQXIDFWXUHU´ZKLFKLQFOXGHVDQ\RQHZKR
DVVHPEOHVPRWRUYHKLFOHV6HH3UHDPEOH6HFWLRQ,(  F 7KLVODUJHQXPEHURIEXVLQHVVHV
WKDWZHUHQRWDFFRXQWHGIRUGXULQJWKH6%$53DQHOLVODUJHO\DUHVXOWRIRXUIRFXVRQJOLGHU
PDQXIDFWXUHUVIRUZKRPJOLGHUYHKLFOHSURGXFWLRQLVDSULPDU\EXVLQHVV:HQRWHWKDWDOPRVW
HYHU\UHSDLUVKRSWKDWLVFDSDEOHRIRYHUKDXOLQJWUXFNHQJLQHVLVDOVRFDSDEOHRIDVVHPEOLQJD
JOLGHUYHKLFOH3HUKDSVPRVWKDYHDWVRPHSRLQWLQVWDOOHGDXVHGKLJKZD\HQJLQHLQDJOLGHUNLW
3URGXFLQJJOLGHUYHKLFOHVLVTXLWHFOHDUO\QRWDPDMRUEXVLQHVVIRFXVIRUPRVWRIWKHVHDGGLWLRQDO
FRPSDQLHV1HYHUWKHOHVVZHEHOLHYHWKDWDFOHDUPDMRULW\RIWKHFRPSDQLHVDVVHPEOLQJJOLGHU
YHKLFOHVLQFOXGLQJWKRVHWKDWGRVRDVDVLGHEXVLQHVVTXDOLI\DVVPDOOEXVLQHVVHV

  5HODWHG)HGHUDO5XOHV
7KH3KDVHUXOHPDNLQJFRQWLQXHVWREHLQHIIHFWLQWKHDEVHQFHRIWKLVILQDOUXOH7KH
3DQHOQRWHGWKDWLWZDVDZDUHWKDWWKHILQDO3KDVHUXOHZRXOGEHDMRLQWDFWLRQE\(3$DQGWKH
'HSDUWPHQWRI7UDQVSRUWDWLRQ '27 WKURXJK1+76$DVLQWKH3KDVHUXOHPDNLQJ:HDUH
DOVRDZDUHRIRWKHUVWDWHDQG)HGHUDOUXOHVUHODWHGWRKHDY\GXW\YHKLFOHVDQGWRWKHILQDO3KDVH
UXOHXQGHUFRQVLGHUDWLRQ1+76$KDVVDIHW\UHTXLUHPHQWVIRUPHGLXPDQGKHDY\GXW\YHKLFOHV
ORFDWHGDW&)5SDUW&DOLIRUQLDDGRSWHGLWVRZQJUHHQKRXVHJDVLQLWLDWLYHZKLFKSODFHV
DHURG\QDPLFUHTXLUHPHQWVRQWUDLOHUVXVHGLQORQJKDXODSSOLFDWLRQV1RQHRIWKHVHH[LVWLQJ
UHJXODWLRQVZHUHIRXQGWRFRQIOLFWZLWKWKHILQDOUXOHPDNLQJ

  3URMHFWHG5HSRUWLQJ5HFRUGNHHSLQJDQG2WKHU&RPSOLDQFH
5HTXLUHPHQWV
)RUDQ\HPLVVLRQFRQWUROSURJUDP(3$PXVWKDYHDVVXUDQFHVWKDWWKHUHJXODWHGSURGXFWV
ZLOOPHHWWKHVWDQGDUGV&HUWLILFDWLRQDQGLQXVHUHTXLUHPHQWVDUHH[SOLFLWVWDWXWRU\
UHTXLUHPHQWV6HHHJ&$$VHFWLRQ D 7KHSURJUDPWKDW(3$DQG1+76$DUHDGRSWLQJ
IRUPDQXIDFWXUHUVVXEMHFWWRWKLVUXOHLQFOXGHVWHVWLQJUHSRUWLQJDQGUHFRUGNHHSLQJ
UHTXLUHPHQWV7HVWLQJUHTXLUHPHQWVIRUWKHVHPDQXIDFWXUHUVLQFOXGHVXVHRI(3$¶V*UHHQKRXVH
JDV(PLVVLRQV0RGHO *(0 YHKLFOHVLPXODWLRQWRROWRREWDLQWKHRYHUDOO&2  HPLVVLRQVUDWHIRU



$OWKRXJKWKLVGLVFXVVLRQLVZULWWHQEDVHGRQWKHDVVXPSWLRQWKDWQRVPDOOEXVLQHVVHVSURGXFHJOLGHUNLWVIRURWKHUV
WRDVVHPEOHWKHFRQFOXVLRQVZRXOGDOVREHYDOLGZLWKUHVSHFWWRVPDOOHQWLWLHVWKDWSURGXFHJOLGHUNLWVIRUVDOH
VKRXOGWKH\H[LVW
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FHUWLILFDWLRQRIYRFDWLRQDOFKDVVLVDQGWUDLOHUVDHURG\QDPLFWHVWLQJWRREWDLQDHURG\QDPLFLQSXWV
WR*(0IRUVRPHWUDLOHUPDQXIDFWXUHUVDQGHQJLQHG\QDPRPHWHUWHVWLQJIRUDOWHUQDWLYHIXHO
HQJLQHFRQYHUWHUVWRHQVXUHWKHLUFRQYHUVLRQVPHHWWKH&2  &+  DQG1  2HQJLQHVWDQGDUGV
5HSRUWLQJUHTXLUHPHQWVLQFOXGHHPLVVLRQVWHVWGDWDRUPRGHOLQSXWVDQGUHVXOWVWHFKQLFDOGDWD
UHODWHGWRWKHYHKLFOHVDQGHQGRI\HDUVDOHVLQIRUPDWLRQ0DQXIDFWXUHUVZLOOKDYHWRNHHS
UHFRUGVRIWKLVLQIRUPDWLRQ

  5HJXODWRU\)OH[LELOLWLHV
7KH3DQHOGHYHORSHGDUDQJHRIUHJXODWRU\IOH[LELOLWLHVLQWHQGHGWRPLWLJDWHWKHLPSDFWVRI
WKHILQDOUXOHPDNLQJRQVPDOOEXVLQHVVHVDQGUHFRPPHQGHGWKDW(3$SURSRVHDQGVHHN
FRPPHQWRQWKHIOH[LELOLWLHV7KH3DQHO¶VILQGLQJVDQGGLVFXVVLRQVDUHEDVHGRQWKHLQIRUPDWLRQ
WKDWZDVDYDLODEOHGXULQJWKHWHUPRIWKH3DQHODQGLVVXHVWKDWZHUHUDLVHGE\WKH6(5VGXULQJ
WKHRXWUHDFKPHHWLQJVDQGLQWKHLUZULWWHQFRPPHQWV,WZDVDJUHHGWKDW(3$VKRXOGFRQVLGHU
WKHLVVXHVUDLVHGE\WKH6(5V DQGLVVXHVUDLVHGLQWKHFRXUVHRIWKH3DQHO DQGWKDW(3$VKRXOG
FRQVLGHUWKHFRPPHQWVRQIOH[LELOLW\DOWHUQDWLYHVWKDWZRXOGKHOSWRPLWLJDWHDQ\QHJDWLYH
LPSDFWVRQVPDOOEXVLQHVVHV
$OWHUQDWLYHVGLVFXVVHGWKURXJKRXWWKH3DQHOSURFHVVLQFOXGHWKRVHRIIHUHGLQWKH
GHYHORSPHQWRIWKHXSFRPLQJUXOH7KRXJKVRPHRIWKHUHFRPPHQGHGIOH[LELOLWLHVPD\EH
DSSURSULDWHWRDSSO\WRDOOHQWLWLHVDIIHFWHGE\WKHUXOHPDNLQJWKH3DQHO¶VGLVFXVVLRQVDQG
UHFRPPHQGDWLRQVDUHIRFXVHGPDLQO\RQWKHLPSDFWVDQGZD\VWRPLWLJDWHDGYHUVHLPSDFWVRQ
VPDOOEXVLQHVVHV$VXPPDU\RIWKH3DQHO¶VUHFRPPHQGDWLRQVDORQJZLWKWKRVHSURYLVLRQVWKDW
ZHDUHILQDOL]LQJLQWKLVDFWLRQDUHGHWDLOHGEHORZ$IXOOGLVFXVVLRQRIWKHUHJXODWRU\
DOWHUQDWLYHVDQGKDUGVKLSSURYLVLRQVGLVFXVVHGDQGUHFRPPHQGHGE\WKH3DQHODOOZULWWHQ
FRPPHQWVUHFHLYHGIURP6(5VDQGVXPPDULHVRIWKHWZRRXWUHDFKPHHWLQJVWKDWZHUHKHOGZLWK
WKH6(5VFDQEHIRXQGLQWKH6%5()$)LQDO3DQHO5HSRUWORFDWHGLQWKHUXOHPDNLQJGRFNHW ,Q
DGGLWLRQDOOWKHIOH[LELOLWLHVWKDWDUHEHLQJDGRSWHGLQWKHUXOHPDNLQJIRUVPDOOEXVLQHVVHVDV
ZHOODVWKRVHIRUDOOHQWLWLHVWKDWPD\EHDIIHFWHGE\WKHUXOHPDNLQJDUHGHVFULEHGLQWKH
3UHDPEOHWRWKHILQDOUXOH

 +HDY\'XW\+LJKZD\(QJLQH0DQXIDFWXUHUVDQG(QJLQH&RQYHUWHU
)OH[LELOLWLHV
6%$53DQHO5HFRPPHQGDWLRQV
%DVHGRQWKHFRPPHQWVUHFHLYHGIURP6(5VWKH3DQHOUHFRPPHQGHGQRWKDYLQJVHSDUDWH
VWDQGDUGVIRUVPDOOEXVLQHVVQDWXUDOJDVHQJLQHPDQXIDFWXUHUV7KH3DQHOEHOLHYHGWKLVZRXOG
GLVFRXUDJHHQWUDQFHLQWRWKLVHPHUJLQJPDUNHWE\DGGLQJXQQHFHVVDU\FRVWVWRDWHFKQRORJ\WKDW
KDVWKHSRWHQWLDOWRUHGXFH&2  WDLOSLSHHPLVVLRQV,QDGGLWLRQWKH3DQHOVWDWHGWKDWLWEHOLHYHV
DGGLWLRQDOOHDNDJHUHTXLUHPHQWVEH\RQGDVHDOHGFUDQNFDVHIRUVPDOOEXVLQHVVQDWXUDOJDVIXHOHG
&,HQJLQHVDQGUHTXLUHPHQWVWRIROORZLQGXVWU\VWDQGDUGVIRUOHDNDJHFRXOGEHZDLYHGIRUVPDOO
EXVLQHVVHVZLWKPLQLPDOLPSDFWRQRYHUDOO*+*HPLVVLRQV
7RUHGXFHWKHFRPSOLDQFHEXUGHQRIVPDOOEXVLQHVVHQJLQHFRQYHUWHUVZKRFRQYHUW
HQJLQHVLQSUHYLRXVO\FHUWLILHGFRPSOHWHYHKLFOHVWKH3DQHOUHFRPPHQGHGDOORZLQJHQJLQH
FRPSOLDQFHWREHVXIILFLHQWIRUFHUWLILFDWLRQ7KLVZRXOGPHDQWKHFRQYHUWHGYHKLFOHZRXOGQRW
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SURGXFHDWRWDORIOHVVWKDQWHUPLQDOWUDFWRUVSHU\HDUSHUFHQWRIZKLFKDUHIXOO\RII
URDGYHKLFOHV
,QFRQVLGHULQJWKHVHFRPPHQWVWKHDJHQFLHVDUHDGRSWLQJDFXVWRPFKDVVLVSURJUDPIRU
ZKLFKDOOPDQXIDFWXUHUVDUHHOLJLEOH7KHSURJUDPLQFOXGHVOHVVVWULQJHQWVWDQGDUGVDQGD
VLPSOLILHG*(0SURFHVVZKHUHWKHWHFKQRORJ\SDFNDJHVKDYHEHHQWDLORUHGWRVSHFLILFYHKLFOH
DSSOLFDWLRQVDQGHDFKWHFKQRORJ\KDVEHHQGHWHUPLQHGWREHIHDVLEOHDQGHIIHFWLYHIRUWKRVH
YHKLFOHV6HH6HFWLRQ9RIWKH3UHDPEOHIRUPRUHGHWDLOV

 *OLGHU9HKLFOH0DQXIDFWXUHU)OH[LELOLWLHV
6%$53DQHO5HFRPPHQGDWLRQV
7KH3DQHOVWDWHGWKDWLWEHOLHYHVWKDWWKHQXPEHURIYHKLFOHVSURGXFHGE\VPDOOEXVLQHVV
JOLGHUYHKLFOHPDQXIDFWXUHUVLVWRRVPDOOWRKDYHDVXEVWDQWLDOLPSDFWRQWKHWRWDOKHDY\GXW\
*+*LQYHQWRU\ 7KH3DQHODOVRVWDWHGWKDWWKHUHVKRXOGEHDQDOORZDQFHWRSURGXFHVRPH
QXPEHURIJOLGHUNLWVIRUOHJLWLPDWHSXUSRVHVVXFKDVIRUQHZHUYHKLFOHVEDGO\GDPDJHGLQ
FUDVKHV7KH3DQHOWKHUHIRUHUHFRPPHQGHGSURSRVLQJDQH[SOLFLWDOORZDQFHIRUH[LVWLQJVPDOO
EXVLQHVVHVWRFRQWLQXHDVVHPEOLQJJOLGHUYHKLFOHVZLWKRXWKDYLQJWRFRPSO\ZLWKWKH*+*
UHTXLUHPHQWV7KH3DQHODOVRUHFRPPHQGHGWKDWDQ\UHJXODWLRQVIRUJOLGHUSURGXFWLRQEHIOH[LEOH
HQRXJKWRDOORZVDOHVOHYHOVDVKLJKDVWKHSHDNOHYHOVLQWKHWLPHIUDPH

:KDW:H3URSRVHG
7KHH[HPSWLRQWKDWWKHDJHQFLHVSURSRVHGIRUJOLGHUYHKLFOHPDQXIDFWXUHUVZDVH[SHFWHG
WRHQFRPSDVVVPDOOJOLGHUPDQXIDFWXUHUV6PDOOPDQXIDFWXUHUVZKRDVVHPEOHRUIHZHU
JOLGHUVSHU\HDUZRXOGEHH[HPSWIURPFHUWLILFDWLRQXSWRHDFKFRPSDQ\¶VGRFXPHQWHG
SURGXFWLRQYROXPHVIURP$Q\DGGLWLRQDOJOLGHUVSURGXFHGZRXOGKDYHWRPHHWWKH
YHKLFOHDQGHQJLQHVWDQGDUGVIRUWKHLUUHVSHFWLYHUHJXODWRU\FDWHJRULHVLQWKHFXUUHQWPRGHO\HDU
)RULQVWDQFHWUDFWRUJOLGHUVZRXOGKDYHWRPHHWWKHWUDFWRUVWDQGDUGVDQGYRFDWLRQDOFKDVVLV
ZRXOGPHHWWKHYRFDWLRQDOVWDQGDUGVDQGIRUERWKWKHHQJLQHVZRXOGQHHGWRPHHWDOODSSOLFDEOH
*+*DQGFULWHULDHPLVVLRQVWDQGDUGIRUWKH\HDUWKHJOLGHUYHKLFOHLVFRPSOHWHG
:HEHOLHYHGWKHIOH[LELOLWLHVRIIHUHGWRFXVWRPFKDVVLVYRFDWLRQDOYHKLFOHVZRXOGDOVR
UHGXFHWKHUHTXLUHPHQWVRIDQ\VPDOOEXVLQHVVHVWKDWPDQXIDFWXUHUYRFDWLRQDOJOLGHUVVXFKDV
FHPHQWPL[HUVDQGHPHUJHQF\YHKLFOHV

3XEOLF&RPPHQWV5HFHLYHGRQWKH1350DQG:KDW:H¶UH)LQDOL]LQJ
(QJLQHDQGYHKLFOHPDQXIDFWXUHUVWRRNRSSRVLQJSRVLWLRQV6RPHVXSSRUWHGWKH
SURSRVHGDSSURDFK2WKHUVVWDWHGWKDWWKHSURSRVHGSURYLVLRQVH[FHHGHG(3$¶VDXWKRULW\WRVHW
HPLVVLRQVWDQGDUGVIRUQHZHQJLQHVDQGQHZYHKLFOHVLQDGGLWLRQWRREMHFWLQJWRWKHGHWDLOHG
SURYLVLRQVDVDPDWWHURISROLF\6HH3UHDPEOH6HFWLRQ,(DQG5HVSRQVHWR&RPPHQWV 57& 
6HFWLRQ+RZHYHUWKHPRVWKHOSIXOFRPPHQWVZHUHWKRVHWKDWDOORZHG(3$WRWDUJHW



7KH3DQHOGLGQRWKDYHDFFXUDWHGDWDRQDQQXDOJOLGHUYHKLFOHSURGXFWLRQDWWKHWLPHRIWKHUHSRUWEXWLWEHOLHYHG
WKHSURGXFWLRQWREHOHVVWKDQSHU\HDUZKLFKLVKDOIRIWKHFXUUHQWUDWHRUOHVV7KH3DQHODOVRDGGUHVVHGRQO\
*+*LPSDFWVQRWLPSDFWVRIYDVWLQFUHDVHVLQFULWHULDSROOXWDQWHPLVVLRQV
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IOH[LELOLW\IRUJOLGHUYHKLFOHVWKDWVHUYHDQDUJXDEO\OHJLWLPDWHSXUSRVHV VXFKDVUHFODLPLQJ
UHODWLYHO\QHZSRZHUWUDLQVIURPYHKLFOHVFKDVVLVWKDWIDLOSUHPDWXUHO\ ZLWKRXWFDXVLQJ
VXEVWDQWLDODGYHUVHHQYLURQPHQWDOLPSDFWV
:HDUHILQDOL]LQJWKHSURSRVHGJOLGHUUHODWHGSURYLVLRQVEXWKDYHPDGHVHYHUDOUHYLVLRQV
LQUHFRJQLWLRQRIWKHGLIIHUHQFHVEHWZHHQJOLGHUVSURGXFHGWRFLUFXPYHQWWKHFULWHULD
SROOXWDQWHPLVVLRQVWDQGDUGVDQGWKRVHPDQXIDFWXUHGIRURWKHUPRUHOHJLWLPDWHSXUSRVHV7KH
SURYLVLRQVEHLQJILQDOL]HGDUHLQWHQGHGWRDOORZDWUDQVLWLRQWRDORQJWHUPSURJUDPLQZKLFK
PDQXIDFWXUHRIJOLGHUYHKLFOHVIURPJOLGHUNLWVLVSHUPLVVLEOHFRQVLVWHQWZLWKWKHRULJLQDOUHDVRQ
2(0PDQXIDFWXUHUVEHJDQWRRIIHUJOLGHUNLWV±WRDOORZWKHUHXVHRIUHODWLYHO\QHZSRZHUWUDLQV
IURPGDPDJHGYHKLFOHV7KHORQJWHUPSURJUDPDVZHOODVWKHWUDQVLWLRQDOSURJUDPDUH
VXPPDUL]HGEHORZ6HH6HFWLRQ;,,,%RIWKH)50IRUDFRPSOHWHGHVFULSWLRQRIWKHVH
SURYLVLRQV
8QGHUWKHSURYLVLRQVEHLQJILQDOL]HGIRUWKHORQJWHUPSURJUDPDOOJOLGHUYHKLFOHVZLOO
QHHGWREHFRYHUHGE\ERWKYHKLFOHDQGHQJLQHFHUWLILFDWHV7KHYHKLFOHFHUWLILFDWHZLOOUHTXLUH
FRPSOLDQFHZLWKWKH*+*YHKLFOHVWDQGDUGVRI&)5SDUW7KHHQJLQHFHUWLILFDWHZLOO
UHTXLUHFRPSOLDQFHZLWKWKH*+*HQJLQHVWDQGDUGVRI&)5SDUWSOXVWKHFULWHULD
SROOXWDQWVWDQGDUGVRI&)5SDUW8VHGHQJLQHV LQFOXGLQJUHEXLOWUHPDQXIDFWXUHGHQJLQHV 
PD\EHLQVWDOOHGLQWKHJOLGHUVZLWKRXWPHHWLQJHQJLQHVWDQGDUGVDSSOLFDEOHIRUWKH\HDURIJOLGHU
DVVHPEO\SURYLGHGWKHHQJLQHVDUHZLWKLQWKHLUUHJXODWRU\XVHIXOOLIH RUPHHWVLPLODUFULWHULD 
(3$LVDOVRILQDOL]LQJDWUDQVLWLRQDOSURJUDPWKDWZLOODOORZJOLGHUNLWYHKLFOH
PDQXIDFWXUHUVDGGLWLRQDOIOH[LELOLW\7KHILUVWVWHSDOORZVVLJQLILFDQWSURGXFWLRQRIJOLGHU
YHKLFOHVXQGHUWKH3KDVHDSSURDFKEXWOLPLWVHDFKPDQXIDFWXUHU¶VFRPELQHGSURGXFWLRQRI
JOLGHUNLWVDQGJOLGHUYHKLFOHVDWWKHPDQXIDFWXUHU¶VKLJKHVWDQQXDOSURGXFWLRQRIJOLGHUNLWVDQG
JOLGHUYHKLFOHVIRUDQ\\HDUIURPWR$OOYHKLFOHVZLWKLQWKLVFDSZLOOUHPDLQVXEMHFW
WRWKHH[LVWLQJ3KDVHUHTXLUHPHQWV IRUERWKHQJLQHVDQGYHKLFOHV $Q\JOLGHUNLWVRUJOLGHU
YHKLFOHVSURGXFHGEH\RQGWKLVFDSZLOOEHVXEMHFWWRDOOUHTXLUHPHQWVDSSOLFDEOHWRQHZHQJLQHV
DQGQHZYHKLFOHVIRU0<2WKHUWKDQWKHSURGXFWLRQOLPLW(3$ZLOOFRQWLQXHWKH
3KDVHDSSURDFKXQWLO-DQXDU\7KLVDOORZVVPDOOEXVLQHVVHVWRSURGXFHJOLGHUNLWVXS
WRWKHSURGXFWLRQOLPLWZLWKRXWQHZFRQVWUDLQWV/DUJHPDQXIDFWXUHUVSURGXFLQJFRPSOHWHJOLGHU
YHKLFOHVUHPDLQVXEMHFWWRWKH&)5SDUW*+*YHKLFOHVWDQGDUGVDVWKH\KDYHEHHQVLQFH
WKHVWDUWRI3KDVH+RZHYHUODUJHPDQXIDFWXUHUVPD\SURYLGHH[HPSWHGJOLGHUNLWVWRVPDOO
EXVLQHVVHVGXULQJWKLVWLPHIUDPHDQGWKH\ZRXOGQRWEHUHTXLUHGWRREWDLQDYHKLFOHFHUWLILFDWH
IRUWKHP+RZHYHUWKHVHH[HPSWHGJOLGHUNLWVZRXOGFRXQWDJDLQVWWKHJOLGHUNLWPDQXIDFWXUHUV¶
-SURGXFWLRQFDSIRU
(IIHFWLYH-DQXDU\WKHORQJWHUPSURJUDPEHJLQVJHQHUDOO\EXWZLWKFHUWDLQ
WUDQVLWLRQDOIOH[LELOLWLHV,QRWKHUZRUGVH[FHSWIRUWKHIROORZLQJDOORZDQFHVJOLGHUYHKLFOHVZLOO
QHHGWRFRPSO\ZLWKWKHORQJWHUPSURJUDP7KHH[FHSWLRQVDUH
x

6PDOOEXVLQHVVHVPD\SURGXFHDOLPLWHGQXPEHURIJOLGHUYHKLFOHVZLWKRXW
PHHWLQJHLWKHUWKHHQJLQHRUYHKLFOHVWDQGDUGVRIWKHORQJWHUPSURJUDP/DUJHU
YHKLFOHPDQXIDFWXUHUVPD\SURYLGHJOLGHUNLWVWRWKHVHVPDOOEXVLQHVVHVZLWKRXW
WKHDVVHPEOHGYHKLFOHVPHHWLQJWKHDSSOLFDEOHYHKLFOHVWDQGDUGV7KLVQXPEHULV
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OLPLWHGWRWKHVPDOOYHKLFOHPDQXIDFWXUHU¶VKLJKHVWDQQXDOSURGXFWLRQYROXPHLQ
WKURXJKRUZKLFKHYHULVOHVV
0RGHO\HDUDQGODWHUHQJLQHVDUHQRWUHTXLUHGWRPHHWWKH3KDVH*+*
HQJLQHVWDQGDUGV
*OLGHUYHKLFOHVFRQIRUPLQJWRWKHSUHYLRXVO\FHUWLILHGYHKLFOHFRQILJXUDWLRQRIWKH
GRQRUYHKLFOHGRQRWQHHGWREHUHFHUWLILHGWRFXUUHQWYHKLFOHVWDQGDUGV

7KHVHDOORZDQFHVPRVWO\FRQWLQXHDIWHUEXWHIIHFWLYH-DQXDU\WKH
FRPSOHWHGYHKLFOHZLOOQHHGWRPHHWWKHYHKLFOHVWDQGDUGVHYHQLIWKHHQJLQHLVH[HPSWXQGHUWKH
VPDOOPDQXIDFWXUHUSURYLVLRQV,QSUDFWLFHWKLVZLOOOLNHO\PHDQWKDWWKHODUJHPDQXIDFWXUHUV
SURYLGLQJJOLGHUNLWVWRVPDOOPDQXIDFWXUHUVZLOOQHHGWRPHHWWKHYHKLFOHVWDQGDUGVIRUWKH
FRPSOHWHGYHKLFOHE\REWDLQLQJDFHUWLILFDWHDQGGHOHJDWLQJILQDODVVHPEO\WRWKHDVVHPEOHU
7KLVWUDQVLWLRQDOSURJUDPFRPELQHGZLWKWKHDGGLWLRQDOIOH[LELOLW\LQWKHORQJWHUP
SURJUDPZLOODFKLHYHWKHVWDWHGJRDORIWKH3DQHOZKLFKZDVWRKDYHDQ\UHJXODWLRQVIRUJOLGHU
SURGXFWLRQEHIOH[LEOHHQRXJKWRDOORZVDOHVOHYHOVDVKLJKDVWKHSHDNOHYHOVLQWKH
WLPHIUDPH

 7UDLOHU0DQXIDFWXUHU)OH[LELOLWLHV
6%$53DQHO5HFRPPHQGDWLRQV


%R[7UDLOHUV

%R[WUDLOHUPDQXIDFWXUHUVKDYHWKHEHQHILWRIUHO\LQJRQWKHDHURG\QDPLFWHFKQRORJ\
GHYHORSPHQWLQLWLDWHGWKURXJK(3$¶VYROXQWDU\6PDUW:D\SURJUDP7KH3DQHODFNQRZOHGJHG
(3$¶VSODQWRDGRSWDVLPSOLILHGFRPSOLDQFHSURJUDPIRUDOOPDQXIDFWXUHUVLQZKLFK
DHURG\QDPLFGHYLFHPDQXIDFWXUHUVKDYHWKHRSSRUWXQLW\WRWHVWWKHLUGHYLFHVDQGUHJLVWHUWKHLU
GDWDZLWK(3$DVWHFKQRORJLHVWKDWFDQEHXVHGE\WUDLOHUPDQXIDFWXUHUVLQWKHLUWUDLOHU
FHUWLILFDWLRQ7KLVSUHDSSURYHGGDWDVWUDWHJ\LVLQWHQGHGWRSURYLGHDOOWUDLOHUPDQXIDFWXUHVD
PHDQVRIFRPSO\LQJZLWKWKHVWDQGDUGVZLWKRXWWHVWLQJ8SRQWKHFRPSOHWLRQRIWKH6%5()$
3DQHOSURFHVVLWZDVXQFOHDULIWKLVVWUDWHJ\ZRXOGEHDYDLODEOHLQGHILQLWHO\RULILWZRXOGEHDQ
LQWHULPIOH[LELOLW\WRDOORZPDQXIDFWXUHUVWRHDVHLQWRDWHVWLQJRQO\FRPSOLDQFHSURJUDP7KH
3DQHOUHFRPPHQGHGWKDWLQWKHHYHQWWKDWWKLVVWUDWHJ\LVOLPLWHGWRWKHHDUO\\HDUVRIWKHWUDLOHU
SURJUDPIRUDOOPDQXIDFWXUHUVVPDOOPDQXIDFWXUHUVVKRXOGFRQWLQXHWREHJLYHQWKHRSWLRQWRXVH
SUHDSSURYHGGHYLFHVLQOLHXRIWHVWLQJ
7KH3DQHOVWDWHGLWVEHOLHIWKDWLQWKHHYHQWWKDWVPDOOWUDLOHUPDQXIDFWXUHUVDGRSWSUH
DSSURYHGDHURG\QDPLFWHFKQRORJLHVDQGWKHDSSURSULDWHWLUHWHFKQRORJLHVIRUFRPSOLDQFHLW
ZRXOGQRWEHQHFHVVDU\WRUHTXLUHWKHXVHRIDYHKLFOHHPLVVLRQVPRGHOVXFKDV*(0IRU
FHUWLILFDWLRQ,QVWHDGWKH3DQHOVWDWHGWKDWLWFRXOGEHSRVVLEOHIRUPDQXIDFWXUHUVWRVLPSO\
UHSRUWWR(3$WKDWDOORIWKHLUWUDLOHUVLQFOXGHDSSURYHGWHFKQRORJLHV
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FROOHFWDQGVXEPLW$GGLWLRQDOO\ZHDUHDOORZLQJHOHFWULFYHKLFOHPDQXIDFWXUHUVWRFHUWLI\
ZLWKRXWWKHXVHRI*(0
:HGLGQRWDVVXPHWKHVDPHFRVWVIRUHYHU\\HDURIWKHSURJUDP,QVWHDGWKHILUVW\HDULV
H[SHFWHGWRUHTXLUHPRUHFDSLWDOFRVWVDQGWLPHIURPHPSOR\HHV6XEVHTXHQW\HDUVLQFOXGHYHU\
IHZFDSLWDOFRVWVDQGOHVVWLPH:HDUHEDVLQJRXUDQDO\VLVRQDQ\HDUDYHUDJHFRVWZKLFK
LQFOXGHVWKHKRXUO\FRVWRIHQJLQHHUVPDQDJHUVDWWRUQH\VDGPLQLVWUDWLYHDQGLQIRUPDWLRQ
WHFKQRORJ\VXSSRUW:HSURMHFWWKDWWKHDYHUDJHFRVWRIFRPSOLDQFHWREHIRUFXVWRP
FKDVVLVPDQXIDFWXUHUVDQGIRUHOHFWULFYHKLFOHPDQXIDFWXUHUV
:HFRPSDUHGWKHVHFRVWVWRWKHUHYHQXHLQIRUPDWLRQZHFROOHFWHGIURP+RRYHUVIRUWKH
VPDOOEXVLQHVVYRFDWLRQDOFKDVVLVPDQXIDFWXUHUV:LWKDOORIWKHIOH[LELOLWLHVDGRSWHGLQWKLV
UXOHPDNLQJRQO\WZRVPDOOYRFDWLRQDOFKDVVLVPDQXIDFWXUHUV SHUFHQW DUHSURMHFWHGWRKDYH
DQHFRQRPLFLPSDFWJUHDWHUWKDQRQHSHUFHQWDQGQRFRPSDQLHVDUHSURMHFWHGWRKDYHDQLPSDFW
JUHDWHUWKDQWKUHHSHUFHQW7DEOHVXPPDUL]HVWKHVPDOOEXVLQHVVYRFDWLRQDOFKDVVLVUHVXOWV
7DEOH6XPPDU\RI,PSDFWVRQ6PDOO%XVLQHVV9RFDWLRQDO&KDVVLV0DQXIDFWXUHUV

1XPEHURI6PDOO%XVLQHVVHV
)UDFWLRQRI6PDOO%XVLQHVVHV

1XPEHU)UDFWLRQRI(QWLWLHVZLWK(FRQRPLF,PSDFWRI«

WR










 *OLGHU9HKLFOH0DQXIDFWXUHU(FRQRPLF(IIHFWV
$VGHVFULEHGLQ&KDSWHUWKHUHDUHODUJHQXPEHUVRIVPDOOEXVLQHVVHVWKDWSURGXFH
YHKLFOHVIURPJOLGHUNLWV7KHODUJHPDMRULW\RIWKHVHDUHWUXFNUHSDLUIDFLOLWLHVWKDWRFFDVLRQDOO\
ILQGWKHPVHOYHVLQDVLWXDWLRQZKHUHDFXVWRPHUZDQWVWRLQVWDOODQH[LVWLQJHQJLQHRUSRZHUWUDLQ
LQWRDJOLGHUNLW8QGHUWKHILQDOSURJUDPVXFKFRPSDQLHVWKDWTXDOLI\DVVPDOOEXVLQHVVHVDQG
WKDWVROGJOLGHUYHKLFOHVLQPD\FRQWLQXHWRSURGXFHYHKLFOHVIURPJOLGHUNLWVXSWRWKHLU
KLVWRULFDOOHYHOVRYHUWKHWLPHIUDPHRUXSWRXQLWVZKLFKHYHULVOHVV$OPRVWDOO
WKHVHFRPSDQLHVZLOOWKHUHIRUHQRWEHFRQVWUDLQHGE\WKHQHZSURYLVLRQVUHTXLULQJDGGLWLRQDO
JOLGHUYHKLFOHVEH\RQGWKHDSSOLFDEOHWKUHVKROGWRPHHWHPLVVLRQVWDQGDUGVEDVHGRQWKHGDWHRI
WKHYHKLFOH LHWKHJOLGHUNLW LQWRZKLFKDQHQJLQHLVLQVWDOOHG7KHVHFRPSDQLHVZLOOKDYHQR
FKDQJHLQWKHLUEXVLQHVVSUDFWLFHRWKHUWKDQWKHUHTXLUHPHQWWRQRWLI\(3$LQLWLDOO\VXEPLWDQ
DQQXDOUHSRUWZLWKWKHLUSURGXFWLRQYROXPHVDQGDGGDODEHOWRWKHLUYHKLFOHV7KHVHFRVWVDUH
PXFKOHVVWKDQSHUFHQWRIUHYHQXHHYHQLISURGXFWLRQLVOLPLWHGWRDVLQJOHQHZYHKLFOH
7KHUHPDLQLQJDVVHVVPHQWLVIRUFRPSDQLHVWKDWSURGXFHGPRUHWKDQDQQXDOXQLWV
7KHVHFRPSDQLHVZRXOGEHVXEMHFWWRHPLVVLRQVWDQGDUGVDQGZRXOGQHHGWRLQVWDOOQHZHU
HQJLQHVLQWKHJOLGHUYHKLFOHVWKH\SURGXFHEH\RQGWKHFDS:HZRXOGH[SHFWPDQ\
FXVWRPHUVLQWKHVHFLUFXPVWDQFHVWRSXUFKDVHDIUHVKO\PDQXIDFWXUHGYHKLFOHLQVWHDGRIRSWLQJ
IRUDJOLGHUYHKLFOHZLWKFRPSOLDQWHQJLQHVVRLWLVSRVVLEOHWKDWWKH\PD\VHHDGURSLQVDOHV
+RZHYHUDQ\ORVVLQVDOHVZRXOGRQO\EHUHODWLYHWRUHFHQW\HDUVDQGLVQRWOLNHO\WRGURSEHORZ
SUHOHYHOV7KXVLWLVQRWVWUDLJKWIRUZDUGWRGHWHUPLQHKRZWRTXDQWLI\DFRVWEXUGHQIRU
FRPSDQLHVLQWKLVVLWXDWLRQKRZHYHULWLVDSSDUHQWWKDWDQ\VXFKFRPSDQLHVVKRXOGEH
FKDUDFWHUL]HGDVKDYLQJDFRVWEXUGHQWKDWH[FHHGVSHUFHQWRIDQQXDOUHYHQXH:HDUHDZDUHRI
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RQHVPDOOEXVLQHVVWKDWSURGXFHVPRUHWKDQYHKLFOHVIURPJOLGHUNLWV1HYHUWKHOHVVWKLV
FRPSDQ\KDVSUHYLRXVO\DFNQRZOHGJHGWKDWWKH\FRXOG³PDNHDSURILWDWD\HDU´ 
7KHUHDUHFOHDUO\IHZHUWKDQFRPSDQLHVZLWKVXIILFLHQWSURGXFWLRQYROXPHVVXFKWKDW
WKHLUFRVWEXUGHQIURPWKHUXOHH[FHHGVRUSHUFHQWRIDQQXDOUHYHQXH

 7UDLOHU0DQXIDFWXUHU(FRQRPLF(IIHFWV
)RUWUDLOHUV(3$LGHQWLILHGFRPSDQLHVWKDWPHW6%$¶VVPDOOEXVLQHVVWKUHVKROGRI
HPSOR\HHVRUIHZHU$VPHQWLRQHGSUHYLRXVO\ZHDUHOLPLWLQJWKHQRQER[WUDLOHU
SURJUDPWRWDQNVIODWEHGVDQGFRQWDLQHUFKDVVLVDQGH[HPSWLQJDOORWKHUW\SHVRIQRQER[
WUDLOHUV$VDUHVXOWVPDOOEXVLQHVVWUDLOHUPDQXIDFWXUHUVKDYH]HUREXUGHQIURPWKLV
UXOHPDNLQJ7KHHFRQRPLFEXUGHQIRUWKHUHPDLQLQJVPDOOEXVLQHVVWUDLOHUPDQXIDFWXUHUV
GHSHQGVRQZKLFKW\SHRIWUDLOHUVWKH\PDQXIDFWXUH7KUHHFRPSDQLHVH[FOXVLYHO\PDQXIDFWXUH
ER[WUDLOHUVRQO\PDQXIDFWXUHQRQER[WUDLOHUVDQGWZRPDQXIDFWXUHUERWKQRQER[DQGER[
WUDLOHUV
3ULRUWRWKHVWDUWRIWKHUHJXODWLRQVZHSURMHFWHGWKDWWUDLOHUPDQXIDFWXUHUVZRXOGLQFXU
VRPHVWDUWXSFRVWVWRSUHSDUHIRUFRPSOLDQFH:HDVVXPHGWUDLOHUPDQXIDFWXUHUVZRXOG
SXUFKDVHQHZFRPSXWHUV\VWHPVWRWUDFNVDOHVDQGVWRUHFRPSOLDQFHUHFRUGVDQGQHZHTXLSPHQW
IRUHPLVVLRQVODEHOLQJ:HDOVRDVVXPHGER[WUDLOHUPDQXIDFWXUHUVZRXOGEXLOGDQDGGLWLRQDO
ZDUHKRXVHWRVWRUHDHURG\QDPLFGHYLFHV:HEDVHGWKLVDQDO\VLVRQWKHDVVXPSWLRQWKDWDOOVPDOO
ER[WUDLOHUPDQXIDFWXUHUVZRXOGWDNHDGYDQWDJHRIWKHSUHDSSURYHGDHURG\QDPLFGDWDRSWLRQ
DQGZRXOGQRWSHUIRUPDQ\WHVWLQJ:HGRDVVXPHDVPDOOHQJLQHHULQJFRVWIRUHQJLQHHUVDQG
PDQDJHUVWRUHYLHZWKHWHVWSURFHGXUHVDQGEHFRPHIDPLOLDUZLWKWKHUHTXLUHPHQWVVRWKH\FDQ
DSSURSULDWHO\HYDOXDWHDYDLODEOHWHFKQRORJLHV:HDOVRDVVXPHFRQWLQXRXVFRVWVDVVRFLDWHGZLWK
UHYLHZRIWKHUHJXODWLRQVDQGJXLGDQFHGRFXPHQWVHYDOXDWLQJDHURG\QDPLFDQGWLUH
WHFKQRORJLHVFUHDWLQJXVHUPDQXDOVFDOFXODWLQJFRPSOLDQFHYDOXHVJHQHUDWLQJDSSOLFDWLRQVDQG
UHSRUWVIRUFRPSOLDQFHDQGPDLQWDLQLQJUHFRUGV
:HGLGQRWDVVXPHWKHVDPHFRVWVIRUHYHU\\HDURIWKHSURJUDP,QVWHDGWKHILUVW\HDULV
H[SHFWHGWRUHTXLUHPRUHFDSLWDOFRVWVDQGWLPHIURPHPSOR\HHV6XEVHTXHQW\HDUVLQFOXGHYHU\
IHZFDSLWDOFRVWVDQGOHVVWLPH:HDUHEDVLQJRXUDQDO\VLVRQDQ\HDUDYHUDJHFRVW WKH
WUDLOHUSURJUDPEHJLQVWKUHH\HDUVHDUOLHUWKDQWKHRWKHUKHDY\GXW\VHFWRUVLQWKH3KDVHUXOHV 
ZKLFKLQFOXGHVWKHKRXUO\FRVWRIHQJLQHHUVPDQDJHUVDWWRUQH\VDGPLQLVWUDWLYHDQG,7VXSSRUW
:HSURMHFWWKDWWKHDYHUDJHFRVWRIFRPSOLDQFHWREHIRUWUDLOHUPDQXIDFWXUHUVWKDWDUH
FHUWLI\LQJER[DQGQRQER[WUDLOHUVIRUPDQXIDFWXUHUVRIER[WUDLOHUVRQO\DQG
IRUQRQER[WUDLOHUPDQXIDFWXUHUV:HFRPSDUHGWKHVHFRVWVWRWKHUHYHQXHLQIRUPDWLRQZH
FROOHFWHGIURP+RRYHUVIRUWKHVPDOOEXVLQHVVWUDLOHUPDQXIDFWXUHUV:LWKDOORIWKH
IOH[LELOLWLHVDGRSWHGLQWKLVUXOHPDNLQJRQO\VPDOOWUDLOHUPDQXIDFWXUHUV SHUFHQW DUH
SURMHFWHGWRKDYHDQHFRQRPLFLPSDFWJUHDWHUWKDQRQHSHUFHQW7DEOHVXPPDUL]HVWKH
VPDOOEXVLQHVVWUDLOHUUHVXOWV 
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7DEOH6XPPDU\RI,PSDFWVRQ6PDOO%XVLQHVV7UDLOHU0DQXIDFWXUHUV
1XPEHU)UDFWLRQRI(QWLWLHVZLWK(FRQRPLF,PSDFWRI«

WR









1XPEHURI6PDOO%XVLQHVVHV
)UDFWLRQRI6PDOO%XVLQHVVHV



 6XPPDU\RI(FRQRPLF(IIHFWV
7KHDJHQFLHVLGHQWLILHGILYHJHQHUDOKHDY\GXW\LQGXVWULHVWKDWZRXOGEHSRWHQWLDOO\
DIIHFWHGE\WKLVUXOHPDNLQJDOWHUQDWLYHIXHOHQJLQHFRQYHUWHUVKHDY\GXW\HQJLQH
PDQXIDFWXUHUVYRFDWLRQDOYHKLFOHFKDVVLVPDQXIDFWXUHUVJOLGHUPDQXIDFWXUHUVDQGWUDLOHU
PDQXIDFWXUHUV7KHDJHQFLHVSURSRVHGDQGVRXJKWFRPPHQWRQWKHUHFRPPHQGDWLRQVIURPWKH
3DQHO7KHIOH[LELOLWLHVSURSRVHGIRUWKHHQJLQHPDQXIDFWXUHUVHQJLQHFRQYHUWHUVYRFDWLRQDO
YHKLFOHPDQXIDFWXUHUVDQGJOLGHUPDQXIDFWXUHUVDUHDGRSWHGLQWKHILQDOUXOH ZLWKLQFUHDVHG
IOH[LELOLW\LQVRPHFDVHV DQGIHZHUWKDQSHUFHQWRIWKHVPDOOHQWLWLHVLQWKRVHVHFWRUVDUH
HVWLPDWHGWRLQFXUDEXUGHQJUHDWHUWKDQRQHSHUFHQWRIWKHLUDQQXDOUHYHQXH,QDGGLWLRQWRWKH
IOH[LELOLWLHVSURSRVHGIRUWKHWUDLOHUSURJUDPWKHDJHQFLHVDOVRUHGXFHGWKHQXPEHURIVPDOO
HQWLWLHVUHJXODWHGE\WKHILQDOUXOHVE\OLPLWLQJWKHQRQER[WUDLOHUSURJUDPWRWKUHHGLVWLQFWWUDLOHU
W\SHV$VDUHVXOWPRUHWKDQKDOIRIWKHVPDOOEXVLQHVVWUDLOHUPDQXIDFWXUHUVKDYH]HUREXUGHQ
IURPWKLVUXOHPDNLQJ2IWKHUHPDLQLQJVPDOOEXVLQHVVWUDLOHUPDQXIDFWXUHUVRQO\SHUFHQWDUH
HVWLPDWHGWRKDYHDQHFRQRPLFLPSDFWJUHDWHUWKDQRQHSHUFHQWRIWKHLUDQQXDOUHYHQXH$VD
UHVXOWRIWKHVHILQGLQJV(3$EHOLHYHVLWFDQFHUWLI\WKDWWKHVHUXOHVZLOOQRWKDYHDVLJQLILFDQW
HFRQRPLFLPSDFWRQDVXEVWDQWLDOQXPEHURIVPDOOHQWLWLHVXQGHUWKH5)$
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0HPRUDQGXPWR'RFNHW(3$+42$5³6PDOO%XVLQHVV(FRQRPLF%XUGHQ&DOFXODWLRQVIRU7UDLOHU
6,6126($QDO\VLV´-XO\
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DECLARATION OF HAROLD J. FARBER, M.D.
I, Dr. Harold J. Farber, declare as follows:

1.

I am a member of Environmental Defense Fund (“EDF”).

2.

I currently reside in Houston, TX and have resided in the Houston

area for 10 ½ years.
3.

I am a pediatric pulmonologist at Texas Children’s Hospital in

Houston and hold an appointment as Associate Professor of Pediatrics at Baylor
College of Medicine. Additionally, I currently serve as Associate Medical Director
of the Texas Children's Health Plan and Chair of the American Thoracic Society’s
Tobacco Action Committee. I specialize in both asthma and pediatric pulmonary
medicine. I am board certified by the American Board of Pediatrics in General
Pediatrics and in the subspecialty of Pediatric Pulmonology.
4.

I have published extensively on the subject of asthma in children in

the scientific literature, with over 60 peer-reviewed scientific publications, as well
as in the lay literature, including a book entitled Control your Child’s Asthma; A
Breakthrough Program for the Treatment and Management of Childhood Asthma.
Selected titles from my peer-reviewed literature linking ozone exposure to
decreased lung growth, increased risk of asthma, and respiratory disease include:
“Early-life ozone exposure associated with asthma without sensitization in Latino
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children,”1 “Socioeconomic status and asthma control in African American youth
in SAGE II, ”2 and “Public policy, air quality, and protecting the most
vulnerable.”3 I also am the author or co-author of six chapters in professional
textbooks, and I currently serve on the Editorial Board of CHEST Journal (the
official publication of the American College of Chest Physicians).
5.

I understand that EPA’s recent non-enforcement decision states that it

will not enforce the 300 glider per year production exemption limit under current
regulations against any manufacturer or supplier. I further understand that this
decision applies to all production of non-compliant glider vehicles through 2019,
imminently harming human health and the environment.
6.

EPA’s decision not to enforce standards applicable to gliders will

result in an increase in the number of high-polluting, pre-2002 heavy-duty diesel
freight engines on the road. I understand that the vehicles that use these older
engines emit significantly higher levels of pollutants compared to modern engines,
including diesel particulate matter, which consists primarily of fine particulate
matter (PM2.5), as well as oxides of nitrogen (NOX), a pollutant that is a precursor
to the formation of ground-level ozone, also known as smog.

1

Harold Farber et al., Early-life Ozone Exposure Associated with Asthma without Sensitization in Latino
Children. 138 J. ALLERGY & CLINICAL IMMUNOLOGY 1703 (2016).
2
Harold Farber et al., Socioeconomic Status and Asthma Control in African American Youth in SAGE II,
51(7) J. ASTHMA. 720 (2014).
3
Harold Farber, Public Policy, Air Quality, and Protecting the Most Vulnerable, 144 CHEST 1093 (2013).
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According to the American Lung Association, Houston ranks among

the worst cities in the United States for air quality, coming in the top twenty worst
places for ground-level ozone and annual particle pollution nationwide.4 Within
Houston’s metropolitan population, the American Lung Association estimates that
at least 500,000 people suffer from asthma.
8.

My Pediatric Pulmonology practice includes a large number of

patients with asthma, cough, and pneumonia as well as a large number of
technology dependent patients with minimal to no pulmonary reserve. My patients
come from diverse backgrounds, ethnicities, and socio-economic status. I see
children with private insurance as well as low-income children with Medicaid
insurance, in addition to a limited amount of charity care for those with low
income and no health insurance. In my role as Associate Medical Director for
Texas Children’s Health Plan, I share responsibility for managing the health of
over 400,000 Medicaid and CHIP insured children in the greater Houston area and
in East Texas, of whom close to 20% have had an asthma diagnosis.5
9.

I am aware that the Houston-Galveston-Brazoria area is currently

classified as a Moderate ozone nonattainment area under the National Ambient Air

4

American Lung Association, State of the Air 2017: Houston—The Woodlands, TX, LUNG.ORG, available
at http://www.lung.org/our-initiatives/healthy-air/sota/city-rankings/most-polluted-cities.html

5

Farber HJ, Silveira EA, Vicere D, Kothari VD, Giardino AP. Oral Corticosteroid Prescribing for Children with
Asthma in a Medicaid Managed Care Program. Pediatrics. 2017 May;139(5). pii: e20164146.
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Quality Standards (NAAQS).6 According to the EPA, Houston has failed to reach
ozone attainment since 2012.7
10.

I am also keenly aware that Houston’s road network is heavily

trafficked, resulting in high levels of vehicle emissions and consequent air
pollution, especially from freight vehicles.
11.

For these reasons, I am very concerned about the increased exposure

to diesel exhaust, PM2.5, and NOx pollution that my patients may experience as a
result of EPA’s decision not to enforce emission requirements for glider vehicles. I
am likewise concerned about the contribution of these vehicles to the formation of
ozone.

INCREASED NOX EMISSIONS LEAD TO THE FORMATION OF OZONE, WHICH
HARMS HUMAN HEALTH
12.

I treat children in the greater Houston area for asthma and other

chronic respiratory problems. Poor air quality, including short-term and long-term
exposure to ozone, adversely impacts their health – as well as my own. EPA has
confirmed that “in urban areas,” NOx, volatile organic compounds (VOCs), and

6

Determination of Nonattainment and Reclassification of the Houston-Galveston-Brazoria 2008 8-hour Ozone
Nonattainment Area; Texas, 81 Fed. Reg. at 90,210 (Dec. 14, 2016); See also EPA, Texas
Nonattainment/Maintenance Status for Each County by Year for All Criteria Pollutants, available at
https://www3.epa.gov/airquality/greenbook/anayo_tx.html
7
EPA, Texas Nonattainment/Maintenance Status for Each County by Year for All Criteria Pollutants, available at
https://www3.epa.gov/airquality/greenbook/anayo_tx.html.
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carbon monoxide (CO) “are all important precursors” to ozone formation.8 EPA
has also confirmed that “a very large amount of evidence spanning several decades
supports a relationship between exposure to [ozone] and a broad range of
respiratory effects.”9
13.

As a pediatric pulmonologist, I am acutely aware of the negative

health effects of ozone, especially on children, vulnerable populations, and people
with asthma. I have contributed to the literature assessing these impacts and
witnessed among my own patients the adverse health effects that occur after both
short-term exposure (defined as an exposure of hours, days, or weeks) and longterm exposure (measured in months to years).10 Additionally, peak (1- to 3-hour)
and sustained (6- to 8-hour) exposures to ozone can result in serious health
consequences.
14.

Short-term ozone exposure can irritate the respiratory system, making

breathing more difficult and thereby limiting a person’s normal activity.11 Shortterm ozone exposure has been clearly shown to decrease lung function, causing
increased risk for asthma attacks, increased need for hospitalizations and
emergency department visits for asthma, and even increased mortality resulting

ENVIRONMENTAL PROTECTION AGENCY, 2013 FINAL REPORT: INTEGRATED SCIENCE ASSESSMENT FOR
OZONE AND RELATED PHOTOCHEMICAL OXIDANTS, 2-4 (2013), available at
https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=247492 [hereinafter “Ozone ISA”].
9
Ozone ISA, at 1-6.
10
Ozone ISA, 1-6.
11
Ozone ISA, 1-6.
8
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from respiratory complications.12 In addition to causing significant harm to human
health and public welfare, short-term exposure to ozone also substantially adds to
costs of medical care and lost productivity.
15.

Long-term ozone exposure is even more dangerous, with reductions in

lung function and lung growth leading to increased incidences of “new-onset
asthma . . . asthma hospital admissions, pulmonary structure and function, and
respiratory mortality.”13
DIESEL EXHAUST IS A KNOWN HUMAN CARCINOGEN AND
CONTAINS THE DEADLY CRITERIA POLLUTANT PM2.5
16.

Diesel exhaust is classified as a probable and known human

carcinogen, like asbestos, benzene, and cigarette smoke.14 Diesel exhaust contains
a wide array of substances known to have harmful effects on human health,
including aldehydes, benzenes, arsenic, and nickel.15 California’s Office of

12

Id.; Qian Di et al., Association of Short-term Exposure to Air Pollution With Mortality in Older Adults,
213 [J]AMA 2446 (2017) (“short-term exposures to PM2.5 and ozone, even at levels much lower than the
current daily standards, are associated with increased mortality, particularly for susceptible populations.”)
13
National Ambient Air Quality Standards for Ozone, 80 Fed. Reg. 65,292, 65,307 (Oct. 26, 2015)
(codified at 40 C.F.R. Parts 50, 51, 52 et al.) [hereinafter “2015 Ozone NAAQs”].
14

U.S. Environmental Protection Agency. 2002. Health Assessment Document For Diesel Engine Exhaust. May
2002. National Center for Environmental Assessment - Office of Research and Development. Washington, DC.
EPA/600/8-90/057F (citing sources); World Health Organization, Public health round-up, 90 Bulletin of the World
Health Organization 477-556. (July 2012), available at http://www.who.int/bulletin/volumes/90/7/12010712/en/; International Agency for Research on Cancer, IARC: Diesel Engine Exhaust Carcinogenic (Jun. 12,
2012), available at https://www.iarc.fr/en/media-centre/pr/2012/pdfs/pr213_E.pdf; California Air Resources Board,
Overview: Diesel Exhaust and Health (last reviewed Apr. 12, 2016), available at
https://www.arb.ca.gov/research/diesel/diesel-health.htm.
15

OEHHA, Health Effects of Diesel Exhaust, OEHHA.CA.GOV (May 21, 2001),
https://oehha.ca.gov/air/health-effects-diesel-exhaust; U.S. Environmental Protection Agency, Health
Assessment Document for Diesel Engine Exhaust, EPA/600/8-90/057F, 1-1 (May 2002).
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Environmental Health Hazard Assessment (OEHHA) reports that diesel exhaust
“contribute[s] to mutations in cells that can lead to cancer . . . long-term exposure
to diesel exhaust particles poses the highest cancer risk of any toxic air
contaminant evaluated by OEHHA.”16
17.

Diesel exhaust also includes the criteria pollutant fine particulate

matter, (PM2.5). As a pediatric pulmonologist, I am acutely aware of the negative
health effects of PM2.5. PM2.5 leads to a host of respiratory problems and thousands
of premature deaths every year.17 PM2.5 inhalation is linked to premature mortality,
aggravation of respiratory and cardiovascular disease, lung disease, decreased lung
function, aggravated asthma and increased frequency and severity of asthma
attacks, and certain cardiovascular problems.18
18.

Even short-term exposure to diesel exhaust can have immediate

impacts on health, causing irritation to the eyes, throat, and lungs, as well as
coughing, headaches, lightheadedness, and even nausea.19 Because diesel exhaust
causes inflammation in the lungs, short-term exposure “aggravate[s] chronic
respiratory symptoms and increase[s] the frequency or intensity of asthma

16

OEHHA, Health Effects of Diesel Exhaust, OEHHA.CA.GOV (May 21, 2001), available at
https://oehha.ca.gov/air/health-effects-diesel-exhaust.
17
National Ambient Air Quality Standards for Particulate Matter, 78 Fed. Reg. 3108 (Jan. 15, 2013)
(codified at 40 C.F.R. Pts. 50, 51, 52, 53 and 58).
18
Id.at 3103.
19

Mount Sinai Selikoff Centers for Occupational Health, Diesel Exhaust Exposure, available at
https://www.mountsinai.org/static_files/MSMC/Files/Patient%20Care/Occupational%20Health/DieselExhaustExpos
ureFactSheet_07.pdf
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attacks.”20 The U.S. Environmental Protection Agency has found “strong
epidemiological evidence” linking both short- and long-term “PM2.5 exposures with
cardiovascular-related and respiratory-related mortality and morbidity.”21
MY PATIENTS SUFFER INCREASED ASTHMA COMPLICATIONS AND HIGHER
HEALTH CARE COSTS DUE TO POOR AIR QUALITY
19.

My patients experience a variety of asthma complications arising

from poor air quality, especially from higher levels of ozone, including more
severe asthma attacks, increased emergency room visits, and increased medication
need.
20.

Asthma attacks present a broad array of symptoms ranging from

relatively mild to life-threateningly severe. Mild symptoms include a tickle in the
throat, coughing, and a high-pitched whistle when exhaling. More serious
symptoms include trouble sleeping, shortness of breath or tightness in the chest,
fast breathing even when standing still, and difficulty talking. During severe
attacks, the lips and fingertips of someone suffering an attack may turn blue as
airflow is restricted. In the worst cases, airflow stops entirely; intubation and
intensive medical care become necessary.

20
21

OEHHA, Health Effects of Diesel Exhaust.
NAAQ Standards, 3103.
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I am concerned that increased pollution from diesel engines will cause

a corresponding increase in rates of asthma and an increase in the symptoms
described above in Houston and nationwide.
22.

In addition to the physical harm caused by respiratory disease and the

side effects of the needed medications, its treatment, including the potentially
preventable need for emergency department visits and hospitalizations, can be very
expensive for patients and for their families. As the most common chronic illness
of children, asthma is very expensive for health care payers and for society as a
whole. For example, 40% of Texas children, or more than 2.4 million children, are
enrolled in Medicaid; in 2004, the cost of asthma-related treatment for these
children exceeded $242 million.22 Nationwide, the CDC estimates that in 2007, the
cost of asthma to society from loss of productivity, including missed school days
and missed work days, was $3.8 billion.23 One study has estimated the incremental
direct cost of asthma to society for the years 2002-2007 as $3,259 (in 2009 dollars)
per person per year.24

22

Judy K. Wendt, Elaine Symanski, and Xianglin L. Du, Estimation of Asthma Incidence Among Low-Income
Children in Texas: A Novel Approach Using Medicaid Claims Data, 176 Am. J. Epidemiology 8:744-750 (2012),
available at https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3571251/#KWS150C29.
23
Centers for Disease Control and Prevention, Asthma Facts—CDC’s National Asthma Control Program Grantees,
Atlanta, GA: U.S. Department of Health and Human Services, Centers for Disease Control and Prevention (2013),
available at https://www.cdc.gov/asthma/pdfs/asthma_facts_program_grantees.pdf.
24
Sarah Beth L. Barnett and Tursynbek A. Nurmagambetov, Costs of asthma in the United States: 2002-2007, 127
J. ALLERGY & CLINICAL IMMUNOLOGY 1:145-152 (2013), available at http://www.jacionline.org/article/S00916749(10)01634-9/abstract.
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POLLUTANTS IN DIESEL EMISSIONS HAVE DISPROPORTIONATE
IMPACTS ON VULNERABLE POPULATIONS, INCLUDING CHILDREN AND PEOPLE
WITH ASTHMA
23.

As discussed above, pollutants emitted by older diesel engines,

including PM2.5 and NOx, have significant negative impacts on health and cause
increased ozone formation, which likewise has negative health impacts.
24.

Children are particularly vulnerable to the harmful effects of

pollutants and ozone formation due to the ongoing development of their lungs and
the amount of time they typically spend outdoors.25
25.

I have seen in my practice that the typically low-income communities

near highways, freight transportation corridors, and transit hubs experience the
negative health effects of these pollutants at higher levels than more affluent
communities, however the affluent communities are not immune from these
problems.
26.

Vulnerable populations, including minorities and low-income

communities, suffer disproportionately from poor air quality because these
communities “often live in or near urban areas where pollution exposures are
higher.”26 The CDC confirms that “economically disadvantaged and minority

25

2015 Ozone NAAQs, at 65,310 (“children tend to spend more time outdoors when O3 levels are high,
[leading] to increased exposure and dose, and they also have biological, or intrinsic, risk factors (e.g.,
their lungs are still developing)”).
26
Farber, Early-life Ozone Exposure, 1703; see also Marie Lynn Miranda et al., Making the
Environmental Justice Grade: The Relative Burden of Air Pollution Exposure in the United States, 8
INT’L J. ENVTL RES. & PUB. HEALTH 1755 (2011).
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populations share a disproportionate burden of air pollution exposure and risk.”27
For instance, one 2011 study ranked counties nationwide according to ozone
pollution and found that the counties in the bottom 20% —i.e., counties with the
worst air quality—had higher percentages of both Hispanic populations and
children under 5 years of age than the counties in the top 20%.28
27.

Additionally, many minority communities suffer higher rates of

asthma compared to white populations. For example, African Americans are
almost three times more likely to die from asthma-related complications; black
women are 20% more likely to have asthma and children are four times more
likely to be admitted to the hospital for asthma than non-Hispanic white children.29
28.

Several studies have linked this prevalence of asthma to poor urban

air quality, among other risk factors.30 Low socioeconomic status “is associated
with . . . increase[d] exposure to traffic-related air pollution.”31 A large body of
research confirms that pollution from motor vehicles “tend to be higher closer to
the road, with the highest levels generally within the first 500 feet...of a roadway

27

Tegan Boehmer, Residential Proximity to Major Highways — United States, 2010, 62 MORTALITY &
MORBIDITY WEEKLY REP. 46-50, CDC.GOV (2013), available at
https://www.cdc.gov/mmwr/preview/mmwrhtml/su6203a8.htm.
28
Marie Lynn Miranda, Making the Environmental Justice Grade, 1764.
29
U.S. Department of Health and Human Services, Office of Minority Health, Asthma and African
Americans (Jan. 9, 2018), available at https://minorityhealth.hhs.gov/omh/browse.aspx?lvl=4&lvlid=15.
30
Farber, Socioeconomic Status, 1203.
31
Farber, Socioeconomic Status, 1203.
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and reaching background levels within approximately 2,000 feet…of a roadway.”32
Roadway pollution spreads especially far in the early morning hours when freight
traffic significantly increases, with studies showing that pollution clouds can
extend as much as 2 kilometers – over 6,400 feet – away from highways.33
29.

I am concerned that increased emissions of PM2.5 and NOx from

glider vehicles and engines as a result of EPA’s decision not to enforce emission
requirements for these vehicles will particularly impact communities living near
highways, freight transportation corridors, and transit hubs nationwide, resulting in
negative health impacts to these populations.

CONCLUSION
I am concerned that EPA’s decision to not enforce emissions requirements for
glider vehicles and engines will cause increased emissions of PM2.5 and NOx from
these vehicles and will result in an increase in the negative health impacts
described above for my patients and across the nation.

32

ENVIRONMENTAL PROTECTION AGENCY, BEST PRACTICES FOR REDUCING NEAR-ROAD AIR
POLLUTION EXPOSURE AT SCHOOLS, 2 (2015), available at
https://www.epa.gov/sites/production/files/201510/documents/ochp_2015_near_road_pollution_booklet_v16_508.pdf ; see also Alex Karner, NearRoadway Air Quality: Synthesizing the Findings from Real-World Data, 44 J. EVNTL SCI. & TECH. 5334–
5344 (2010).
33
Wonsik Choi et al., Prevalence of Wide Area Impacts Downwind of Freeways Under Pre-sunrise Stable
Atmospheric Conditions, 62 ATMOSPHERIC ENV’T 318-27 (2012).
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I declare the foregoing is true and correct.

Harold J. Farber, MD, MSPH
Dated July 12, 2018
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