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Comment Letter No. 20

City Council
David A. Spence, Mayor

Jonathan C. Curtis, Mayor Pro Tem
Michael T. Davitt

2R Leonard Pieroni
FIAQ\NADA Terry Walker
FLINTRIDGE

February 1, 2016

Ms. Courtney Aguirre and Ms. Lijun Sun
Southern California Association of Governments
818 W. 7th Street, 12th Floor

Los Angeles, CA 90017

Via Email: 2016PEIR @scag.ca.gov

Re: 2016 Draft Regional Transportation Plan/Sustainable Communities Strategy and Draft
Program Environmental Impact Report

Dear Ms. Aguirre and Ms. Sun:

The City of La Caflada Flintridge is represented by the firm of Shute, Mihaly & Weinberger as a part
of the 5-City Alliance (including the cities of Glendale, La Cafiada Flintridge, Pasadena, Sierra Madre
and South Pasadena) in the matter of the review of the 2016 Draft Regional Transportation
Plan/Sustainable Communities Strategy and Draft Program Environmental Impact Report. Their
letter, dated January 29, 2016, has been submitted to you separately. The City joins in, and
incorporates herein by reference, those comments of the 5- City Alliance.

To serve as reinforcement of this letter, the City asserts its concurrence with the following points
made within the letter:

1. The Proposed Freeway Tunnel Alternative Is Flawed and Unnecessary. | 1
II.  The Freeway Tunnel Alternative Would Not Implement the 2016 RTP/SCS's Goals. | 2
III.  There Are Viable Ways to Maximize the Productivity of the Region’s Transportation | 3
System While Minimizing Environmental Harm.

IV.  The RTP/SCS PEIR Violates CEQA. | 4
A. The PEIR's Justifications For Failing to Provide a More Detailed Analysis of the | 5
RTP/SCS's Environmental Impacts Are Unavailing.
B. The PEIR's Description of the Project Violates CEQA. | 6
C. The PEIR's Analysis of and Mitigation for the Project's Air Quality Impacts Are | 7
Inadequate.
1. The PEIR Fails to Adequately Evaluate the Plan's Potential to Violate Air
Quality Standards and to Contribute Substantially to an Existing or ‘ 8
Projected Violation.
2. The PEIR Substantially Understates the Plan's Air Quality Impacts. | 9
3. The PEIR Fails to Analyze the Plan's Cumulative Air Quality Impacts. | 10
4. The PEIR Fails to Adequately Analyze or Mitigate the Plan's Construction- |
related Impacts.
5. The PEIR Fails to Adequately Evaluate the Plan's Potential to Expose
Sensitive Receptors to Substantial Pollutant Concentrations and Harm Public 12

Health.
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(a) The PEIR's Health Risk Assessment Relies on an Incorrect Baseline
for Determining the Significance of the Plan's Health Risks.
(b) The PEIR Substantially Understates the Plan's Health Impacts
Because It Studies Only a Fraction of the Plan's Highway Projects.
(¢) The PEIR Does Not Analyze the Health Risk Near the SR- 710 North
Project.
(d) The Health Risk Analysis Underestimates the Number of Potentially
Affected People.
(e) The Health Risk Analysis Focuses Solely on Emissions from Trucks,
Ignoring Hazardous Compounds Emitted from Cars.
(f) The PEIR Masks the Actual Health Effects of the Plan Because
ItDoes Not Disclose Where the Im pacts Would Occur.
(g) The PEIR's Mitigation Measures Are Vague, Optional, and
Otherwise Unenforceable.
D. The PEIR Fails to Properly Analyze the Plan's Contribution to Climate Change.
1. The PEIR Fails to Analyze the Plan's Inconsistency with State Climate
Policy.
E. The PEIR Fails to Analyze the Plan's Inconsistency with State Climate Policy.
F. There Is No Evidence that the SR-710 North Project Was Included in the
Greenhouse Gas Inventory for the Plan.

As can be seen by the points made by the 5-City Alliance, the City is gravely concerned with the
project’s impacts on air quality and health. The impacts of not addressing these air quality and health
risk assessments adequately would result in very deleterious impacts on the residents of our City. In
addition to incorporating the Shute, Mihaly & Weinberger letter that has been submitted regarding
this matter, the City attaches its own comment letter dated August 4, 2015 and submitted to Caltrans
in response to the SR-710 North Extension Project DEIR/S. This comment letter addresses primarily
air quality, cancer and other health risks, in part, as follows:

L.

IL.

Air Quality impacts have not been adequately disclosed and analyzed.

In fact, the EPA comment letter dated August 27, 2015 which was submitted to
Caltrans stated: “refined analysis and disclosure to the public of impacts in anticipated
hotspot locations, as well as the potential need for Freeway Tunnel Alternative design
changes to eliminate identified impacts. For these reasons, and because the project area's
existing air quality is so poor, we have rated the Freeway Tunnel Alternative as "3"-
Inadequate Information...”

Additionally, the letter to Caltrans regarding the DEIR/S from the SCAQMD dated
August 5, 2015 states: “... the Health Risk Assessment (HRA) for the project shows that
the tunnel alternatives will present a significant health risk to local residents when
compared to a No Build scenario, however the Draft EIR/EIS concludes that this impact is
less than significant, and no mitigation is required. Second, localized air quality impacts are
not adequately analyzed, and decision-makers would not be able to use the EIR/EIS as
written to determine if the project will adversely affect air quality in the local area. For
example, there is no quantitative analysis of localized impacts for the freeway tunnel
alternatives to determine if ambient air quality standards are exceeded for NO2 or CO. For
these reasons, the analysis should be revised...”

The DEIR/S Denigrates Its Own Analysis of Cancer Risks, Making the Document Self-
Contradictory and Confusing, and Fatally Compromising its Function as a Full Disclosure
Document.
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III. TheDEIR/S' Analysis of Conventional Air Pollutants is Inadequate .
IV.  The DEIR/S Fails to Address California's Ambient Air Quality Standards.
V. The Analysis of Conformity With Federal Clean Air Act Requirements Does Not
Excuse a Failure to Addressthe California Ambient Air Quality Standards.
VI.  The DEIR/S' analysis of Construction Emissions is Inadequate.
VII.  The DEIR/S Performs No Analysis of Secondary Particulate Matter Emissions.
VIII.  The DEIR/S Fails to Calculate Total Local Expected Cancer Cases.
[X. The DEIR/S' Treatment of Greenhouse Gas (GHG) Emissions Due to the Project is
Inadequate.
X.  Traffic Impacts have not been adequately disclosed and analyzed.
A. The DEIR/S's Traffic Analysis is Not Supported by Substantial Evidence
and Fails Both to Provide Adequate Information and to Identify or
Propose all Feasible Mitigation Measures for Adoption.
1. The DEIR/S Uses a Transportation Model That Has Not Been
Shown by Substantial Evidence to be Valid, Potentially
Invalidating the Traffic Analysis, and the Air Quality Analysis.
XI.  Seismic Impacts have not been adequately disclosed and analyzed.
XII.  The Environmental Justice Analysis Fails to Address the Serious Health Issue of Disparate
Impact of Exposure to Toxic Air contaminants.
XIII.  Recirculation is required.

The City concurs with the conclusion of the Shute Mihaly letter, which states that we respectfully
request that SCAG climinate the SR-710 North Project from the 2016 RTP/SCS. TFirst, the
Freeway Tunnel Alternative is flawed and unnecessary, failing to provide a real solution to the
region's transportation needs. Second, the Freeway Tunnel would be inconsistent with the RTP/SCS's
goal that transportation projects be sustainable and environmentally protective. Third, there are viable
alternatives to the Freeway Tunnel that improve mobility and expand transportation options while
limiting dependence on personal vehicles. Finally, the PEIR's evaluation of environmental impacts
from the RTP/SCS's transportation projects generally, and from the SR-710 North Project
specifically, fails to comply with CEQA. Further, in the event that SCAG does not eliminate the
SR-710 North Project from the RTP/SCS, it will need to prepare and recirculate a revised PEIR
correcting the problems identified in the letter submitted by the 5-City Alliance in this matter.

On behalf of the City of La Cafiada Flintridge, I submit this comment letter to the 2016 Draft Regional
Transportation Plan/Sustainable Communities Strategy and Draft Program Environmental Impact
Report.

Sincerely,

P/

Mark R. Alexander
City Manager

& City Council, City of La Cafada Flintridge
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CITY COUNCIL

David A. Spence, Mayor

Jonathan C. Curtis, Mayor Pro Tem
Michael T. Davitt

Leonard Pieroni

Terry Walker

August 4, 2015

Mr. Garrett Damrath, Chief Environmental Planner
Division of Environmental Planning

Department of Transportation, District 7

100 S. Main Street, MS-16A

Los Angeles, CA 90012

Re: Comments by La Cafiada Flintridge on the SR-710 North Extension Project
DEIR/S

Dear Mr. Damrath:

L INTRODUCTION.

The City of La Cafiada Flintridge (City) submits the following comments on the
Draft Environmental Impact Report/Statement for the extension of State Route 710
(DEIR/S) on its own behalf, and on behalf of the persons and families that live, work. and
recreate in the City. The City also joins in, and incorporates herein by reference, the
comments of the Five City Alliance, of which it is a part. The Alliance’s comments are
being filed separately.

The DEIR/S, while totaling approximately 26,000 pages (including appendices),
nevertheless fails to fulfill the two basic duties imposed on government agencies by the
California Environmental Quality Act (CEQA), Public Resources Code (PRC) §§ 21000,
et seq., namely the duty to fully explore, analyze, and disclose all significant
environmental effects of the proposed project (PRC § 21002.1), and to avoid or mitigate
those significant effects, whether by choosing a less environmentally damaging
alternative project or by identifying and recommending for adoption all feasible
mitigation measures.

To begin with, the DEIR/S is confusing and cannot easily be navigated by a
layperson with a realistic amount of time to devote to the task. (See CEQA Guidelines §
15140, which emphasizes that EIRs should be readily understandable by the lay public.)
Although the main document refers to supporting documentation — for example, the Air
Quality section of the DEIR/S relies on information in the separate Air Quality
Assessment and Health Risk Assessment, each of which, in turn, has its own appendices



Mr. Garrett Damrath
August 4, 2015
Page 2

in addition to the appendices to the main document — the main DEIR/S does not tell the
reader where to find the supporting information in those additional documents, or in the
appendices that themselves support those supporting documents. Similarly, the
Geology/Soils/Seismic/Topography section of the DEIR/S relies on information in two
additional supporting documents, but the reader is not told what portions of the main
DEIR/S rely on information in the supporting documents, and where in those documents
to find that information. This multi-tiered construct lacking explanatory sign posts to the
reader not only promotes confusion, but actively frustrates meaningful public
participation.

Further, the main document often is wholly conclusory in its discussion of the
crucial topic of seismic safety related to alternatives that would be built and operate
below ground directly over an active fault and two other potentially active faults, yet the
reader cannot know without reading additional hundreds of pages of supporting
documents where to find whatever evidence CalTrans/Metro has to support these
conclusory statements. A non-expert — in other words, an ordinary member of the public
— cannot know where in this overwhelming mass of data to find the information he or she
seeks on a particular topic.

Compounding these problems, the segregation of information and analysis
performed by CalTrans/Metro to attempt to satisfy the more stringent requirements of
CEQA into a separate section of the DEIR/S means that a reader cannot read any section
of the main document and trust that he or she has been told everything that the agencies
know about a particular aspect of the project’s environmental impacts without looking up
that particular aspect in the separate CEQA section of the DEIR/S. The convoluted
structure of the DEIR/S severely impairs its mandated function to be an informational
document.

As will also be discussed below, the DEIR/S fails to correctly define the study
area covered by the environmental analysis. The DEIR/S artificially circumscribes it by
freeway routes rather than by the full reach of the proposed project’s environmental
effects. This results in a failure to identify all of the project’s significant environmental
effects.

The DEIR/S also fails to openly identify a preferred project, skewing the overall
focus of the analysis and resulting in the illegal postponement of a crucial analysis until
after the main public comment period, making it impossible for impacted parties to
comment on the choice of alternative.

1327 Foothill Boulevard + La Cafiada Flintridge » California 91011 « (818) 790-8880 « FAX: (818) 790-7536
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The document fails to set and disclose thresholds of significance for the effects it
does identify, leading again to a failure to identify all significant effects or to identify
them as significant. It minimizes the significance of the effects of toxic air pollutant
emissions from the project and denigrates the very methods of analysis it employs to
examine those effects.

CEQA’s requirements are treated as an unwelcome burden, confined to a separate
section of the DEIR/S that implies that the environmental effects examined under CEQA
are of lesser significance, or less worthy of attention, than those analyzed under the
National Environmental Policy Act (NEPA), 42 U.S.C. §§ 4321 et seq.

Finally, the document fails to identify and recommend for adoption all feasible
mitigation measures. It focuses almost solely on mitigation for construction impacts, for
which it proposes inadequate mitigation, and almost totally ignores mitigation for
operational impacts.

As discussed below, the DEIR/S is so seriously flawed that it must be revised and
recirculated.

II. THE SCOPE OF THE DEIR/S’ “STUDY AREA” IS ILLEGALLY
LIMITED.

CEQA requires an EIR to address “the area which will be affected by a proposed
project. ...” (CEQA Guidelines § 15125(c).) NEPA also requires that “the area to be
affected or created” by the project being analyzed, and its alternatives, must be examined.
(NEPA Guidelines, § 1502.15.) Neither set of Guidelines allows for the artificial
limitation of the analysis area to existing freeway routes or a study area limited solely to
that area that the agency wishes to study. Instead, the full reach of significant
environmental effects must define the study area. (CEQA Guidelines § 15126.2(a);
6171919161716171818171817181718171817181718171817182020171817 (2004) 124
Cal.App.4th 1184, 1216.)

Notwithstanding the above, the DEIR/S uses an artificially truncated and
inadequate geographic area of analysis, omitting areas where environmental impacts from
the Project may or will be felt. The prime example of this is the limitation of the
geographic area of analysis to the “Study Area” identified in the DEIR/S, which is
artificially defined by freeways and state routes closest to the proposed Project. (See.
e.g., Fig. ES-1.)

1327 Foothill Boulevard * La Cafada Flintridge * California 91011 = (818) 790-8880 + FAX: (818) 790-7536
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The DEIR/S limits the traffic analysis to a roughly rectangular area defined by
several existing east-west and north-south freeways (see. e.g., Fig. ES-1.) It excludes
analysis of freeways and intersections that its own data indicate would be affected by the
Project, despite the fact that the DEIR/S states as two of its three main purposes to
“[iJmprove efficiency of the existing regional freeway and transit network,” and to
“[m]inimize environmental impacts related to mobile sources.” (p. 1-8, emphasis added.)

Among other things, the DEIR/S clearly shows that traffic impacts from the
Project will extend beyond the boundaries of the Study Area, as for example, in up to 400
additional vehicles per hour at intersections on the 1-210 westward of the Study Area.
(pp. 3.5-48, 3.5-49, 3.5-53.) In many cases, the effects of the Project impact an
intersection on the I-210 westbound that is already at Level of Service (LOS) F, the
worst, most congested condition, and in some cases, the Project’s effects push an
intersection from LOS E to LOS F (e.g., for the Dual-Bore No Toll alternative, the I-210
eastbound between the Hubbard Street off-ramp and the on-ramp, the 1-210 westbound
between the Maclay Avenue off-ramp and the on-ramp, and the I-210 westbound
between the Hubbard Street on-ramp and the Polk Street off-ramp [p. 3.5-51]; for the
Dual-Bore No Toll and No Trucks alternative, the 1-210 eastbound between the Hubbard
Street off-ramp and the on-ramp [p. 3.5-53]). '

Plainly, the Project will worsen traffic and cause many more vehicles to be on the
[-210 eastbound, particularly in peak morning and evening commute hours. The Study
Area should be expanded to include all areas where Project impacts will be experienced,
and the DEIR/S should be revised to examine all Project impacts, including traffic
congestion, air pollution, and noise impacts on these areas.

The Project will also add vehicles to the I-5 northbound, e.g., the [-5 northbound
between the SR 2 southbound and northbound off- and on-ramps (pp. 3.5-51 [Dual-Bore
No Tolls], 3.5-55 [Dual-Bore with Tolls]), a freeway that is already one of the most
heavily congested in the region. Yet despite knowing that the Project will add vehicles
on both the [-210 and the I-5, the DEIR/S does not analyze the impacts on the
intersection of the I-210 and the 1-5, a logical bottleneck that can also impact the [-5/1-14
junction. The DEIR/S cannot show that it “improve[s] the efficiency of the regional
freeway . . . network™ and “[minimize[s] environmental impacts related to mobile
sources”, two of the three purposes of the Project, without expanding the Study Area to
include these intersections and examining the Project’s impacts on them.'

1 See the discussion of artificial limitation of the study area in the Willdan Report,
filed with these comments.

1327 Foothill Boulevard » La Cafiada Flintridge « California 91011 - (818) 790-8880 « FAX: (818) 790-7536
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In addition, the DEIR/S has artificially limited the geographic scope of impacts
from mobile source air pollutant emissions, and in particular, emission of mobile source
air toxics (MSATS) such as diesel particulate (DPM) emissions, that will result from the
proposed Project. Diesel particulate emissions have been found by the California Air
Resources Board to be a Toxic Air Contaminant because of its serious effects on human
health. (Cal. Code of Regs., tit. 17, § 93000.) It has also been declared by the State’s
qualified scientific experts to be a substance known to the State of California to cause
cancer (Cal. Code of Regs, tit. 27, § 27001) pursuant to the Safe Drinking Water and
Toxic Enforcement Act of 1986, commonly referred to as Proposition 65, Cal. Health and
Safety Code §§ 25249.6, et seq.’

Because of their potential to seriously harm human health, it is crucial to predict
and disclose increases in emissions of MSATs, especially diesel particulates. Here, the
public cannot be sure that the full reach of the increases in MSAT emissions, and
resultant cancer risks, have been predicted and disclosed, because of the limits placed by
the DEIR/S on the Study Area.

In the Health Risk Assessment, maps are presented that purport to show the
increase in cancer risk, over a no-build scenario, as a result of the Project’s different
alternatives. (Health Risk Assessment, Figures 11-19.) These maps show increased
cancer risks by highlighting various geographic areas within the Study Area in different
colors, each corresponding to a range of increased cancer risk. However, the colored
areas bleed over the Study Area boundaries in ways that do not make clear whether the
full extent of each cancer risk zone has been documented and displayed. In the clearest
example, Figures 11, 12, 14, 15, and 18 all show the darker green area of cancer risk
increases of between one and ten cancer cases per million people exposed at that level of
carcinogen emissions in the area in and around La Cafiada Flintridge. The color overlays
all end in a straight line, and seem to be cut off (at least in part) by the top of the image’s
frame (roughly corresponding to the border of the Study Area), rather than by the end of
the risk zone’s boundaries.

2 While governmental entities are not subject to Proposition 65 (Health and Safety
Code § 25249.11(b)), and are not compelled to provide the exposure warning that a
private business might have to provide, the listing of diesel particulate matter as a known
carcinogen is relevant to analyzing the impacts on the human environment of a project
that will increase the amount and distribution of its emission.

1327 Foothill Boulevard « La Cafada Flintridge « California 91011 « (818) 790-8880 « FAX: (818) 790-7536



Mr. Garrett Damrath
August 4, 2015
Page 6

Similarly, the cancer risk shaded area at the northern edge of Figures 12, 14, 15,
17, and 18 all appear to cut off sharply at a line that roughly corresponds to Sierra Madre
Boulevard. The Figures® appearance strongly suggests that modeling of cancer risks was
cut off at this point by design, rather than by the actual modeling outputs as to the
relevant risk levels.

Finally, the cancer risk shaded areas around the 1-605 in Figures 11, 12, 16, 17, 18,
and 19 is shown ending in a series of stair-stepped angles, again suggested that the full
extent of the risk area was not shown, but, rather, that modeling was cut off to correspond
with the boundaries of the Study Area, rather than with the cancer risk levels.

Overall, the Figures suggest that the air quality modeling for MSATs was
designed to address only the risks in the pre-determined Study Area, not the full impacts
of the Project on MSAT cancer risk in the region. This violates both NEPA and CEQA.

ITII. AIR QUALITY IMPACTS HAVE NOT BEEN ADEQUATELY
DISCLOSED AND ANALYZED.

1. Failure to Identify a Preferred Project Slants the DEIR/S’ Analysis.

The DEIR/S does not identify a preferred project. The Executive Summary states
that the preferred alternative — the actual Project — will not be selected until after the
DEIR/S is circulated and all comments from agencies and the public have been
considered; in other words, not until after general public review is over. (pp. ES-15,
3.13-2.) Such a procedure makes the DEIR/S less focused and less likely to stimulate
public discussion and comments. Here, it is also inconsistent with the DEIR/S’s reliance
on the adoption into regional transportation funding plans of a tunnel project to justify a
finding of Conformity with federal Clean Air Act requirements. CalTrans/Metro cannot
legitimately rely on the Southern California Association of Governments (SGAG)
Regional Transportation Plan’s (RTP) inclusion of a tunnel alternative to satisfy the
Clean Air Act’s requirements, and at the same time also claim that a tunnel alternative
has not actually been chosen as the preferred project.

The failure to openly select a preferred project seriously compromises the
informational function of the document, including because the Air Quality section states
that no localized analysis of particulate matter emissions for federal Clean Air Act
purposes will be conducted until and unless one of the Tunnel alternatives is chosen as
the preferred project. This procedure, which improperly allows deferred study and

1327 Foothill Boulevard + La Cafiada Flintridge * California 91011 « (818) 790-8880 » FAX: (818) 790-7536
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deferred mitigation, results in an environmental document that does not put front and
center an analysis of one of the most serious health threats that a new transportation
facility may pose: increased localized exposure of the public to fine particulate matter,
especially to diesel particulate matter emissions. The omission of the analysis of
particulate matter emissions and their extremely serious health effects robs the decision
makers and the public of information on health risks that should be critical to the decision
as to whether to build the Project, or whether to choose an alternative to a tunnel
alternative. Figures 11 through 19, buried at the back of the Health Risk Assessment,
show increased cancer risks to substantial areas in several different parts of the Study
Area due to exposure to diesel particulate emissions. That analysis should have been
placed in the body of the DEIR/S and in the context of an acknowledged choice of a
preferred project.

2. The DEIR/S Denigrates Its Own Analysis of Cancer Risks, Making the
Document Self-Contradictory and Confusing, and Fatally
Compromising its Function as a Full Disclosure Document.

Probably because CalTrans/Metro understand that CEQA requires an analysis of
such a significant potential impact of the Project as increased exposure to carcinogenic
vehicle emissions, the DEIR/S does an analysis, but does it in a way that minimizes its
accessibility to the general public and openly denigrates its value. The analysis appears
in a separate, 100+ page, technical Health Risk Assessment, and is summarized in a bare,
five-page section of the main body of the DEIR/S that is identified as an evaluation done
solely for CEQA purposes. (CEQA Evaluation of air quality impacts at pp. 4-5 through
4-9.)

In yet another document, the Air Quality Assessment contradicts the entire
premise of the Health Risk Assessment and the CEQA analysis of increased exposure to
carcinogenic vehicle emissions (primarily diesel particulate emissions) by forcefully
arguing for FHWA's position that such an analysis is “not . . . useful to decision-makers”,
in part because the FHWA believes that there is no “national consensus on an acceptable
level of risk™, and that there are not generally accepted methodologies for performing an
analysis of risks to health from exposure to toxic air pollutants. (Air Quality Assessment
Report at 5-26.)

CalTrans/Metro have given the public two documents that appear mutually
contradictory. The Air Quality Assessment states that there are no accepted methods for
calculating the risks to human health posed by exposure to toxic air pollutants (Id.), while
the Health Risk Analysis uses the methods that California has adopted for performing

1327 Foothill Boulevard « La Cafiada Flintridge = California 91011 » (818) 790-8880 « FAX: (818) 790-7536
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such analyses, and concludes that the Project will cause increased cancer risks to
significant numbers of residents near the different Project alternatives. How is the public
to evaluate a document that performs an essential analysis, but at the same time states that
the analysis is meaningless? The internal inconsistency of the DEIR/S, and its failure to
make clear and to take seriously the full extent of the health risk from the SR-710
extension, as discussed below, make it flawed and inadequate as an informational
document under both NEPA and CEQA.

3. The DEIR/S’ Analysis of Conventional Air Pollutants is Inadequate.?

One of the most serious failings of the DEIR/S is its conspicuous failure to present
adequately the extreme nature of the existing air pollution problem in this region. The
document persistently downplays, buries or ignores altogether the severe existing health
threat from air pollution in this area, and the degree to which various Project alternatives
will make that health threat worse.*

The Project is proposed for an area that the American Lung Association, in its
State of the Air 2014 report, ranked as the worst in the U.S. as to the total number of
people whose health is at risk from ozone pollution, the fourth most-polluted area in the
U.S. for short-term particulate pollution, and the third most-polluted in the U.S. for year-
round particulate pollution.® The DEIR/S concedes that the region fails to meet the
health-based National Ambient Air Quality Standards (NAAQS) for ozone (DEIR/S p.
3.13-7), and that it is designated as an “extreme” nonattainment area, one of only two

3 La Canada Flintridge notes that underestimation of traffic counts and impacts by
CalTrans/Metro, discussed further on in this letter, may have fatally compromised the air

quality analysis. See Traffic Impacts discussion, below, and the Willdan Report filed
with these comments.

4 The discussion of PM2.5 in this section addresses only PM2.5 insofar as it is a
criteria pollutant, and not as a Mobile Source Air Toxic (MSAT).

5 All American Lung Association rankings found at

www stateoftheair.org/2015/city-rankings/most-polluted-cities.html. All documents
incorporated by reference and/or provided via embedded links herein are requested to be
part of the administrative record for this matter. In addition, excerpts from State of the
Air are attached hereto as Exhibit 1.
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areas in the nation designated “extreme” ozone polluted areas by the U.S. EPA®. The
region also fails to meet the NAAQS for fine particulate matter that measures less than
2.5 microns in diameter, and is therefore referred to as “PM2.5”. (DEIR/S at pp. 3.13-7,
3.13-7.) The DEIR/S also admits that the region fails to meet the more stringent
California Ambient Air Quality Standards (CAAQS) for ozone, fine particulate matter,
and larger breathable particulate matter (less than 10 microns in diameter, and therefore
referred to as “PM10”). (DEIR/S at 3.13-7.)

The main body of the DEIR/S presents only one page with very small print that
gives a short description of the adverse health effects of these pollutants (DEIR/S at
3.13-7), and the Air Quality Assessment Report displays a three-page table with only
short summaries of health effects of the various pollutants (DEIR/S at 2-6-8). This lack
of full information about the severity of the area’s air pollution problem is a critical and
inexcusable failure to provide the full environmental disclosure that NEPA and CEQA
require. Exposure to ozone at levels present in the greater Los Angeles area have been
shown to interfere with the lung development in children, leading to significant lung
damage as they reach adulthood.” Children exercising during high-ozone days have been
found to be at risk of developing asthma. The DEIR/S presents data from air pollution
monitors in Pasadena and downtown Los Angeles that make it appear that ozone is no
longer a serious problem (p. 3.13-5-6), but the California Air Resources Board reports
that Los Angeles County exceeded the health-based state standard for ozone on 66 days
in 2014, 59 days in 2013, and 79 days in 2012, showing that air pollution is still a critical
public health problem. (http://www.arb.ca.gov/adam/topfour/topfour2.php.) Since ozone
is a regional pollutant, emissions from the Project will contribute to that problem.

Particulate matter pollution is also a serious threat to health. The DEIR/S admits
that exposure to fine particulate matter, PM2.5, can cause cancer, and presents maps
showing areas where various alternative Projects are projected to cause various rates of
increased cancers.? (Health Risk Assessment, Figures 11-19.) However, the DEIR/S
does not discuss, outside of the brief paragraph-long descriptions cited above, the non-

6 California’s San Joaquin Valley is the other “extreme” ozone area.

7 Gauderman, et al., “The Effect of Air Pollution on Lung Development from 10 to
18 Years of Age,” New England Journal of Medicine, vol. 351, no. 11, pp. 1057-1067
(Sept. 2004), attached hereto as Exhibit 2.

8 Discussed further, infra.
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cancer health damage caused by exposure to particulate matter in the air. For example,
the American Heart Association, in a 2010 Scientific Statement, presented its expert
conclusion that exposure to PM2.5 for even a few days to weeks can trigger both fatal
and non-fatal heart attacks; exposure for longer periods can shorten life expectancy in the
exposed population.”'® The Health Risk Assessment calculates the levels of “non-cancer
chronic and acute risks” from exposure to Project-caused MSAT emissions (see, e.g.,
HRA at p. 3-5), but it never spells out for the public the full nature of these risks, and
certainly does not make clear that cardiovascular disease and heart attacks are among
them.

CEQA requires that an agency “find out and disclose all it reasonably can™ about
the environmental consequences of a project. (CEQA Guidelines § 15144; see also,
Santiago County Water Dist. v. County of Orange (1981) 118 Cal.App.3d 818, 829
(decision to approve or disapprove an a project “is a nullity if based upon an EIR that
does not provide the decision makers, and the public, with the information about the
project that is required by CEQA™); NEPA Guidelines at § 1502.16(a), (b), and (d); Kern
v. U.S. Bureau of Land Management (2002) 284 F.3d 1062, 1072.)

CEQA and NEPA both require the disclosure and consideration of relevant public
health information and of a project’s effects on human health. (CEQA Guidelines §
15126.2(a): Bakersfield Citizens for Local Control v. City of Bakersfield (2004) 124
Cal.App.4'" 1184, 1219; Metropolitan Edison Company v. People Against Nuclear
Energy. et al. (1983) 460 U.S. 766, 771 (“NEPA requires agencies to consider effects on
health™; City of Las Vegas, Nev. v. F.A.A. (9" Cir. 2009) 570 F.3d 1109, 1115
(“Although NEPA is primarily concerned about the environment, the regulations state
that, in determining whether a federal action would ‘significantly” affect the environment,
the agency should consider ‘[t]he degree to which the proposed action affects public
health and safety’ [citing the NEPA Guidelines at 40 C.F.R. § 1508.27]).”

The DEIR/S fails in this duty as to the non-cancer risks from exposure to

9 Brook, et al.. “Particulate Matter Air Pollution and Cardiovascular Disease — An
Update to the Scientific Statement from the American Heart Association™ (2010),
attached hereto as Exhibit 3, and available at http://circ.ahajournals.org.

10 See also, “What is a safe distance to live or work near high auto emission roads?”
San Diego UrbDeZine, May 18, 2015, attached hereto as Exhibit 4, and available at
http://sandiego.urbdezine.com.
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particulate matter pollution. The Health Risk Assessment does present calculations of the
“non-cancer chronic and acute risks” (HRA at p. 2-1), but does not define these risks
beyond the facts that they are non-cancer, and are either chronic or acute.'' The decision
makers and the public cannot know whether the numbers in the Health Risk Assessment
do or do not include asthma, decreased lung function, heart disease, heart attacks, or other
known health effects of the various components of automobile and truck emission other
than carcinogens. The DEIR/S and its various appendices grossly fail to provide
adequate information as to the human health impacts of the Project.

The document also fails to perform a carbon monoxide “‘hot spot” analysis for the
La Cafiada Flintridge areas where traffic and congestion will both increase, thereby also
increasing the emissions of carbon monoxide and the chances that a hot spot will occur.
La Cafada Flintridge requests such an analysis.

4. The DEIR/S Fails to Address California’s Ambient Air Quality
Standards.

Another grave failure of the DEIR/S to provide full environmental disclosure is its
failure to address the California Ambient Air Quality Standards (CAAQS), even though
they are as fully legally applicable to the Study Area and the region as the National
Ambient Air Quality Standards (NAAQS)'? (DEIR/S, p. 3.13-1; Air Quality Assessment,
p. 3-1.) Not only are the CAAQS more stringent than the NAAQS, but some address
different lengths of time over which pollutants are averaged (e.g., the year-long average
standard for PM10) than the NAAQS, and different, perhaps more stringent, control
measures may be required in order to meet them. Nor does the federal Clean Air Act
Conformity analysis, discussed below, demonstrate compliance with the CAAQS, or
show the effect of the Project on meeting the CAAQS.

11 The HRA is confined to the risks posed by MSATSs, but diesel particulate
emissions are included in the definition of MSATs. (DEIR/S at p. 3.13-31.) As
discussed above, cardiovascular risks posed by exposure to diesel particulates have been
demonstrated. Therefore, at least the cardiovascular risks posed by the diesel particulate
component of the MSAT total could and should have been calculated, given their severity
(including possible death). If a quantitative analysis is not feasible, the DEIR/S should
have demonstrated that infeasibility and made whatever qualitative analysis is feasible.

12 The federal Clean Air Act (“CAA™), found at 42 U.S.C §§ 7400, et seq.. explicitly
permits states to adopt and enforce their own air quality standards, so long as those
standards are more stringent than their federal counterparts. 42 U.S.C. § 7616. No
federal preemption applies.

1327 Foothill Boulevard * La Cafiada Flintridge < California 91011 + (818) 790-8880 + FAX: (818) 790-7536



Mr. Garrett Damrath
August 4, 2015
Page 12

The CAAQS are found at California Code of Regulations, title 17, § 70200, Table
of Standards. They are adopted by the California Air Resources Board under authority
granted by the California Health and Safety Code, § 39601, are generally more stringent
than the NAAQS, and cover more pollutants than the NAAQS. The DEIR/S admits that
the region fails to meet the CAAQS for ozone, PM10, PM2.5, and nitrogen oxides
(DEIR/S at p. 3.13-7), but does not present any analysis of the Project’s impact from
failing to meet the CAAQS, despite the provision in the CEQA Checklist that requires an
examination of and answer to the question:

III. Air Quality. Where available, the significance criteria established by the
applicable air quality management or air pollution control district may be relied upon to
make the following determination. Would the project:

(c)  Result in a cumulatively considerable net increase of any criteria pollutant
for which the project region is in non-attainment under an applicable federal or
state ambient air quality standard (Including releasing emissions which exceed
quantitative thresholds for ozone precursors)?

(CEQA Guidelines Appendix G, Environmental Checklist, Evaluation of Environmental
Impacts, Section III(c), found at DEIR/S vol. II, p. 3, emphasis added.)

The DEIR/S does not appear to have any evaluation of impacts of the Project on
attainment of the CAAQS at all, despite the fact that the basin is in non-attainment of the
CAAQS for ozone (both one-hour concentrations and eight-hour concentrations), for
PM10, for PM2.5, and for nitrogen dioxide. (DEIR/S, Table 3.13.3, p. 3.13-7). The
DEIR/S simply ignores Project impacts on the CAAQS for ozone, nitrogen dioxide, and
for both PM10 and PM2.5 (insofar as PM10 and PM2.5 are criteria, i.¢., conventional,
pollutants covered by ambient air quality standards), performing no analysis of the
impacts of Project-caused emissions on those CAAQS.

The DEIR/S does not offer any evidence that the CAAQS will be met by the
opening year of any Project alternative. If they are not met, then added pollutant
emissions from the Project may interfere with meeting them. If they are met, then added
pollutant emissions from the Project might push the region back into nonattainment.
Either way, analysis of added emissions from the Project should be given to the public
and the decision makers. For example, opening year nitrogen oxide emissions from all
Dual-Bore alternatives exceed the emissions from the No-Build alternative, and
emissions of PM10 and PM2.5 from all Single-Bore and Dual-Bore alternatives exceed
these emissions from the No-Build alternative. (Air Quality Assessment at p. 5-21.)
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These emissions may affect either meeting or maintaining the CAAQS for nitrogen
dioxide, ozone'?, and particulate matter.

The DEIR/S” failure to analyze and disclose the impacts of the Project on the
CAAQS is a per se violation of CEQA, and the document must be revised and
recirculated to provide the decisionmakers and the public with this analysis.

- The Analysis of Conformity With Federal Clean Air Act Requirements
Does Not Excuse a Failure to Address the California Ambient Air
Quality Standards.

The DEIR/S and its appendices only examine the consistency of the Project with
federal Clean Air Act requirements, namely a so-called “conformity™ analysis. (See. e.g.,
DEIR/S at pp. 3.13-1-2, 3.13-14-31.) This conformity analysis addresses only the
conventional pollutants (also called “criteria™ pollutants), meaning pollutants for which
definite, numerical, federal standards have been set by the U.S. EPA. (DEIR/S, p. 3.13-
1.) Each state must have a State Implementation Plan (SIP) by which it will attain the
National Ambient Air Quality Standards (NAAQS). (42 U.S.C. § 7410.) The conformity
process was put into the Clean Air Act to prevent federal agencies from “engag[ing] in,
support[ing] in any way or provid[ing] financial assistance for, licens[ing] or
permit[ting], or approv|[ing], any activity which does not conform to [a state]
implementation plan.” (42 U.S.C. § 7506(c)(1).) In other words, Conformity is intended
to prevent the federal government from carrying out, funding, or approving actions that
add pollutants to a state’s air while the state is carrying out a federally mandated plan to
reduce those pollutants. The Clean Air Act does this by requiring that federal actions
make findings that their actions “conform™ to the provisions of the SIP. “These
safeguards prevent the Federal Government from interfering with the States’ abilities to.
comply with the C[lean] A[ir] A[ct’s] requirements.” Department of Transp. v. Public
Citizen (2004) 541 U.S. 752, 758.

Conformity is a tool used by the federal government to ensure that it is not
investing taxpayer dollars in projects that worsen air quality, and to ensure that the air
quality impacts of federally funded projects are being planned for by the states and
localities that receive the funding. By its nature, it addresses only the NAAQS, not the
California standards. At page 5-7, the Air Quality Assessment states that the Conformity
analysis covers only the federal PM10 and PM2.5 standards, leaving the CAAQS

13 Nitrogen oxides are precursor emissions that combine with reactive organic gas
(ROG) emissions in sunlight to form ozone. (Air Quality Assessment at p. 4-1.)
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unaddressed. Nor does the Clean Air Act’s Conformity section (42 U.S.C. § 7506)
preempt the CAAQS. Nor could they, since, as noted above, the Clean Air Act does not
preempt the setting and enforcement of state air quality standards (42 U.S.C. § 7416), but

explicitly allows states to set and enforce separate, more stringent standards, as the
CAAQS are.

Beyond being irrelevant to the Project’s impact on the CAAQS, the Conformity
determination discussed in the DEIR/S also fails to be the accessible, clear discussion of
air quality that NEPA and CEQA require. (CEQA Guidelines § 15140, requiring CEQA
documents to “be written in plain language™; NEPA Guidelines § 1502.8, requiring
environmental impact statements to “be written in plain language.”) The DEIR/S’
discussion of how certain computerized modeling of air quality and pollutant
concentrations was done cannot possibly be described as plain language — it is, instead,
often pure “geek speak™, and prevents the public from understanding and evaluating the
quality of the background work that purports to support the Conformity analysis. (See
DEIR/S at 3.13, p. 20-21.) This is a failure to perform the DEIR/S” central function as an
informational tool.

Finally, because it fails to analyze the impacts on the CAAQS of the Project, the
DEIR/S does not propose adoption of mitigation for those impacts. The only mitigation
measures proposed relate to construction, not operation, and, as discussed below, even
those are woefully inadequate.

6. The DEIR/S’ analysis of Construction Emissions is Inadequate.

The DEIR/S is careful to point out that construction emissions, because they
would not last longer than five years at any one general location, are exempt from a
federal conformity analysis for compliance with plans to meet the NAAQS. (DEIR/S, p.
3.13-10.) This, however, does exempt them from either NEPA or CEQA analysis, or an
analysis of their impacts on meeting the CAAQS. A full analysis of construction
emissions must be done under those statutes.

The DEIR/S does provide information on the maximum pollutant emissions per
day from construction of the various alternatives (DEIR/S, p. 3.13-11), but this should be
only the start of the analysis. Construction of the Project may extend for up to five years
(DEIR/S, p. 3.13-10); the estimated per year and total construction emissions of all
criteria and MSAT pollutants should be calculated and presented. The current table,
listing only per-day emissions, minimizes the amount of aerial pollution that will be
dumped into the Study Area air over the construction of the Project.
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Nor is the significance of the emissions made clear. While the DEIR/S does not
adopt significance criteria for construction emissions, the South Coast Air Quality
Management District (SCAQMD) has adopted such thresholds for use in evaluating
projects under CEQA within the SCAQMD’s jurisdiction, as this Project is.'* The
DEIR/S could and should have presented and applied these thresholds, which are
applicable in the Study Area. Below, we have created a table comparing the data in the
DEIR/S’ Table 3.13-4, Maximum Construction Emissions by Alternative (lbs. /day),
found at page 3.13-11, with the SCAQMD thresholds. All numbers refer to pounds per
day of pollutant emissions.

Comparison of Project Construction Emissions with SCAQMD Significance Thresholds
(Ibs./day)

Alternative Reactive Carbon Nitrogen PM10 PM2.5
Organic Monoxide | Oxides
gases (ozone (ozone
precursor)’’ precursor)
TSM/TDM 49 548 935 513 130
Bus Rapid 12 123 206 327 74
Transit
Light Rail 119 1,335 2,242 720 207
Transit
Freeway Tunnel | 214 2,167 4,337 1.116 330
Single-Bore
Freeway Tunnel | 237 2,284 4,926 1,460 411
Dual-Bore
SCAQMD ¥ 550 100 150 55
Significance
Thresholds
(Ibs./day)

14 Found at www.agmd.gov/docs/default-source/ceqa/handbook/scagmd-air-quality-
significance-thresholds.pdf?sfvrsn+2. and attached hereto as Exhibit 5.

15 Ozone is not directly emitted, but forms in the air when reactive organic gases
(ROG), also sometimes referred to as volatile organic compounds (VOC), mix with
nitrogen oxides in the air in the presence of sunlight. (DEIR/S, Table 3.13-3, found at p.
3.13-7, in the box describing “Typical Source” for ozone.)
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As the table above shows, the pollutant emissions projected for construction of the
Project exceed SCAQMD significance thresholds for every Build alternative, in some
case by forty times or more (e.g., nitrogen oxide emissions for the tunnel alternatives).
Only the TSM/TDM alternative fails to exceed the thresholds, and then only for reactive
organic gases and carbon monoxide. Construction of any alternative, and especially the
tunnel alternatives, will have significant effects on air quality in the areas in which
construction will occur.

Impacts of such high significance demand correspondingly serious mitigation,
especially since this Project will be built in a heavily populated urban area. The DEIR/S
does not provide it. Only five mitigation measures to mitigate all of the criteria pollutant,
MSAT pollutant, and GHG pollutant emissions of all construction are set out in the
DEIR/S. (DEIRS/S at p. 3.13-40-42.) Of those avoidance, minimization, and/or
mitigation measures, several measures simply require compliance with applicable laws
and regulations (e.g., AQ-1 requires dust control by compliance with SCAQMD’s Rule
403, and AQ-3 requires the construction contractor to use the diesel fuel required by U.S.
EPA), some are the most basic common sense (e.g., AQ-3 requires that construction
equipment be located away from sensitive receptors and away from buildings’ fresh air
intakes), and others contain loopholes (e.g., AQ-2 requires the use of cleaner [U.S. EPA
Tier 2] diesel engines only if “available, which term is not defined), AQ-3 says to use
alternative fuels like natural gas and electric power “where appropriate”, which term is
also not defined). Strangely, Metro’s Green Construction Policy is only applied to the
TSM/TDM, Bus Rapid Transit, and Light Rail Transit alternatives, and CalTrans’
Standard Specifications for Construction are only applied to the tunnel alternatives. No
reason is given for this segregation of mitigation by alternative. Given the gravity of the
potential health impacts, the more stringent of these regulatory regimes should be applied
to all aspects of Project construction.

At the very least, use of the non-diesel construction equipment, or the cleanest
diesel equipment now manufactured, and. where the cleanest diesels are not available,
mandatory installation of California Air Resources Board certified particulate traps as
retrofits on dirtier equipment, should be adopted. Metro’s Green Construction Policy
should be applied across the board, and. climate-change mitigation such as cool roofs and
pavements should be considered for all construction, as should GHG emissions offsets.'®

The DEIR/S concludes that these few and inadequate mitigation measures “would

16  GHG emissions will linger in the atmosphere, sometimes for decades, making
offsets an effective mitigation.
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reduce construction-related air quality impacts and fugitive dust emissions and
construction equipment emissions of the Build Alternatives to less than significant
levels.” (DEIR/S, p. 4-7.) The document offers no substantial evidence. indeed, no
evidence at all, to substantiate this claim. There are no calculations presented in the body
of the document that show construction emission levels being reduced below the
SCAQMD thresholds of significance, and if they appear in Appendix A to the Air
Quality Assessment Report, these technical details are not summarized in that document,
as required by CEQA Guidelines § 15147. Substantial evidence is not identified that
supports the claim of mitigation of construction emissions to levels of insignificance.

The construction emissions analysis in the DEIR/S is deficient, and should be
redone and recirculated, both as to analysis and disclosure of impacts and as to
mitigation.

i The DEIR/S Performs No Analysis of Secondary Particulate Matter
Emissions.

All particulates are not directly emitted from stationary sources or from vehicles.
As the DEIR/S explains, there are both directly and indirectly emitted particulates.
Directly emitted particulates include particulates emitted directly from vehicle tailpipes,
particulates emitted as vehicle brakes wear down, particulates emitted as vehicle tires
wear down, and road dust that is swept into the air by vehicles traveling over the roads.
(DEIR/S at p. 3.13-19.) The DEIR/S explicitly states that it analyzes only these types of
directly emitted particulates. (Id.) However, some particulates form in the air through
the interaction of chemicals and other materials over time. (Id.) The DEIR/S explicitly
states that it does not analyze the environmental or health effects of secondary
particulates, that this analysis is subsumed into the determination as to whether the
Project is in conformity with the region wide SIP. (Id.)

Yet the only discussion of conformity of the Project with the NAAQS for
particulate matter states that “[s]econdary emissions of PM2.5 and PM10 are considered
part of the regional emissions analysis prepared for the conforming [Regional
Transportation Plan] and [Federal Transportation Improvements Plan]. (DEIR/S at 3.13-
20.) No analysis of the impacts of the Project on the CAAQS for these pollutants is done
in this document, nor are citations provided to any such analysis of conformity with the
NAAQS for the Regional Transportation Plan or the Federal Transportation
Improvements Plan, to allow a reader to determine the adequacy of those analyses. No
analysis of the health effects of such particulates is performed, and no mitigation is
identified or proposed for adoption. This is a clear violation of both NEPA and CEQA.
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8. The DEIR/S Fails to Calculate Total Local Expected Cancer Cases.

As discussed above, both NEPA and CEQA require that the impacts of a project
on human health must be analyzed and disclosed. The DEIR/S and its appendices
profoundly fail to adequately identify and disclose the human health effects of the
Project, in that they fail to perform a calculation of the total number of cancer cases that
can be expected to result from the Project. The DEIR/S affirmatively states:

“Because the no build and build alternatives of the project would have net health
benefits in the region, evaluation of the population cancer burden is not
necessary.”

CalTrans/Metro do not define “the region.” Is it limited to the Study Area? Does
it include all of Los Angeles County, or the entire South Coast Air Basin? The reader
does not know. The reader does know from the Health Risk Assessment (HRA) that
certain portions of the Study Area will be subjected to increased risk of cancer from the
Project; maps are provided that show the areas and the level of increased risk. (HRA at
Figures 11-19.)!7 It would be reasonable and practical to overlay these maps on standard
census tract maps to estimate the total number of persons within each exposure area.'’

Applying the risk factor given in the Health Risk Assessment (e.g., ten cancer
cases per million persons exposed in a given area) to the population total for a given area
would yield the estimated total number of expected cancer cases in that area, sometimes
called a “population cancer burden.” These projected cancer cases could be summed, and
the totals presented and compared with the DEIR/S’ claims of net “regional™ benefits.

17  The Health Risk Assessment also contains maps showing the cancer risk for
various areas as compared with conditions in 2012 (HRA at Figures 1-10), apparently
asserting that the overall decrease in the cancer risk from vehicle emissions that will be
brought about by U.S. EPA, California Air Resources Board, and South Coast Air
Quality Management District regulations and enforcement actions are somehow part of
the SR-710 North Extension project. While local cancer risks in some areas would be
reduced over current conditions by the shift in vehicle traffic that the Project would
cause, the overwhelming bulk of the reductions are not due to the Project, but to the
regulatory agencies’ actions over many years. It is misleading for the Project to appear to
take credit for them.

18 CalTrans/Metro clearly has access to such maps, since they are used in the
Environmental Justice section of the DEIR/S (e.g., at 3.3-57-58), and in Appendix L.
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Such analyses have been done for Proposition 65 environmental exposures, and should
have been done in the Health Risk Assessment for the areas in Figures 11 through 19 that
show increased cancer risk due to various Project alternatives. (See “Technical Support
Document for Exposure Assessment and Stochastic Analysis, FINAL,” August, 2012,
Tier 4 Analysis, available at the Office of Environmental Health Hazard Assessment
website at www.oehha.ca.gov/air/hot_spots/pdf/2012tsd/TSDportfolio2012.pdf.)

The decision makers and the public would benefit from estimated numbers of
persons in specific areas who are expected to develop cancer as a result of the various
Project alternatives, although CalTrans/Metro should perform both a local and a regional
cancer burden analysis. Such information, as the California Supreme Court stated in
Laurel Heights Improvement Committee v. Regents of the University of California
(1988) 47 Cal.3d 376, 392, would enable the public to “know the basis on which its
responsible officials either approve or reject environmentally significant action, and the
public, being duly informed, can respond accordingly to action with which it disagrees.”
Portions of La Cafiada Flintridge lie within a zone of increased cancer risk for several
alternatives, including the TSM/TDM alternative (HRA, Figure 11), the BRT alternative
(HRA, Figure 12), the LRT alternative (HRA, Figure 13), and all tunnel alternatives that
do not ban trucks (HRA, Figures 14, 15, 17 and 18).

As far as can be discerned from the small maps in the Health Risk Assessment,
some of these risk zones appear to encompass multiple sites where children will be
present, including multiple schools and at least one day care center. A color map
showing the location of schools in La Cafiada Flintridge, and showing their proximity to
the I-210, is attached to this letter as Exhibit 7. All of these zones include some
residential areas. L.a Cafiada Flintridge wants to know, and is entitled to know, how
many of its residents — particularly its children — would be exposed to what level of
cancer risks as a result of the Project. This is part of CalTrans/Metro’s duty under NEPA
Guidelines § 1502.15 to describe the environment of the area to be affected by the
proposed project, and CEQA Guidelines § 15125 (same). We believe that every city
within the increased cancer risk zones wants, and is entitled to, the same knowledge. In
addition, the decision makers should be able to evaluate this information, and balance it
against the information as to the number of persons who will be able to make two and
one-half minute shorter trips — a main Project benefit cited in the DEIR/S — if the Project
is carried out. (DEIR/S, p. 3.5-37.)

Since the maps in the Health Risk Assessment clearly show that Project
construction will redistribute the existing cancer risk around the Study Area and beyond,
depending on which Project alternative is chosen.(HRA, Figures 11-19), the calculation
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should be made for all areas that would be exposed to increased cancer risks from the
Project. The same calculation should be performed for non-cancer risks, including risk of
heart disease and heart attacks. This information would allow the decision makers and
the public to know the full health consequences of choosing one alternative over another,
including the consequences of choosing a Build over the No-Build alternative.

In addition, the DEIR/S shows that it is possible to identify the location of
sensitive receptors, using the same system of identification used for the Atmospheric
Modeling system (AERMOD) analysis for the tunnel alternatives (HRA, p. 2-13). The
sensitive receptors in each area of increased exposure to particulate pollution from the
Project’s various alternatives should be plotted and provided to the decision makers and
the public.

This analysis would also allow the identification of potential mitigation measures
for the increased exposure to MSATs, something that is barely discussed in the DEIR/S,
and generally only in the context of Project construction, not operation. If sensitive
receptors are identified in areas of increased exposure, such measures as retrofitting
schools and day care centers with HEPA filters on air conditioners to filter out
particulates, at least while children are indoors, could be carried out. It is
CalTrans/Metro’s affirmative duty under CEQA to identify and adopt all feasible
mitigation, including for Project operation. (Pub. Res. Code §§ 21002, 21081(a).)

We note also that emissions of diesel particulates may be underestimated by the
DEIR/S. The filters through which vehicle emissions in the tunnels would pass are
assumed to have an efficiency of between 80% and 99+% removal of particulates, with
the 80% figure used to be conservative. (HRA, p. 2-7.) However, details about the filters
are extremely sketchy, and do not, without more, appear to constitute substantial
evidence for these removal numbers. The Health Risk Assessment rightly states that
control efficiency of the filters depends on the distribution of particle size (id.);
presumably, the smaller the particles, the less the filter efficiency. However, there is
evidence that ultrafine particulates as small as 0.1 micron in diameter, capable of being
deeply inhaled, can have health effects as serious as those of PM2.5, including
exacerbating or even causing heart and respiratory diseases.'?

19  See. e.g., Ostro, et al., “Associations of Mortality with Long-Term Exposures to
Fine and Ultrafine Particles, Species and Sources: Results from the California Teachers
Study Cohort,” Environmental Health Perspectives, vol. 123, no. 6, pp. 549-556 (June
2015), attached hereto as Exhibit 6.
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The DEIR/S provides no data on the particle size proven to be controlled by the
filters, or the filters’ continued efficiency (or deterioration) over time. Although a
citation (presumably, to a vendor) is given, no description of the contents of the
referenced work is provided. Without backup data, the decision makers and the public
cannot know whether ultrafine particles will be controlled and at what efficiency, or the
overall durability and reliability of the filters and filtration system as to all sizes of
particles, and over what time frame.

This is too important an impact to be taken solely on trust. If the particulate
emissions from the tunnels are understated, then the health risks may be significantly
greater than the DEIR/S estimates. CalTrans/Metro must provide more than a single
citation, without more, in order to claim that substantial evidence supports the DEIR/S’
conclusions as to particulate emissions from the tunnel alternatives.

9. The DEIR/S’ Treatment of Greenhouse Gas (GHG) Emissions Due to
the Project is Inadequate.

The DEIR/S” treatment of climate change and greenhouse gas (GHG) emissions
begins with a disclaimer that “it is too speculative to make a significance determination
regarding the project’s direct and indirect impact with respect to climate change.”
(DEIR/S, p. 4-60.) The “analysis™ that follows appears colored by this position.
Although CalTrans acknowledges the existence of Executive Orders EO-3-05 and EO-
01-07, which mandate reductions in California’s GHG emissions on general timetables
(1d.), the analysis never compares the GHG emissions from the Project to the
requirements of either Executive Order. Such a comparison should have been made,
since 40% of California’s GHG emissions come from the transportation sector, and the
requirements of EO-3-05 and EO-01-07cannot be met without significant reductions in
transportation-caused GHG emissions.

CalTrans is a state agency, and is bound by the terms of these Executive Orders.
At least a comparison of Project emissions with the mandated emissions reductions of the
Executive Orders should be provided. The document shows that both total vehicle miles
traveled (VMT) (Air Quality Assessment, p. 5-29) and per capita VMT rise in the Study
Area by the horizon year of 2035, contradicting the goals of the Executive Orders, AB
32, and SB 375 (the Sustainable Communities and Climate Protection Act of 2008,
Health and Safety Code §§ 65080, et seq.).

The DEIR/S claims that the GHG emissions from Project operations would be
slightly lower than the No-Build, as shown in Tables 4.9-4.11 (p. 4-100). These Tables
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present the per-day GHG emissions, rather than the standard convention of per-year
totals, presumably to make the Project’s GHG emissions appear as small as possible. The
DEIR/S also separately reports the GHG emissions from Project construction from the
operational emissions (Table 4-12, p. 4-101), despite the fact that both sets of GHG
emissions are attributable to the same Project, again making the totals appear smaller.
Adding in the daily emissions due to electricity needed to power the Light Rail
alternative and the ventilation, lighting, etc., needed to operate the tunnels would reduce
even the modest GHG emissions reductions shown in the DEIR/S. Even without this
addition, the GHG emissions from the LRT and BRT alternatives exceed the No-Build
alternative’s emissions in 2035. Because the DEIR/S cuts off analysis at 2035, the public
cannot know whether the GHG emissions of the Project’s other alternatives would
continue to rise as well, reducing or eliminating the supposed GHG benefits of the
Project.

Finally, mitigation measures for GHG emissions are almost completely limited to
construction emissions, except for using LED lighting in the tunnel alternatives. No real
operational mitigation is proposed, despite the fact that the Tables show a slowing in the
difference between Project per-day GHG emissions and No-Build per-day GHG
emissions between 2025 and 2035, and total Project area vehicle miles traveled (VMT)
are projected to increase by 11.3% (Air Quality Assessment, p. 5-29), implying that GHG
emissions will also rise. Yet no mitigation beyond LED lighting is discussed or adopted.
Offsetting of Project GHG emissions (e.g., by buying and crushing old, inefficient
vehicles, which would also reduce conventional and MSAT pollutant emissions in the
area)? is not even discussed. In violation of CEQA, the DEIR/S fails to identify and
recommend for adoption all feasible mitigation.

IV. TRAFFIC IMPACTS HAVE NOT BEEN ADEQUATELY DISCLOSED
AND ANALYZED.

The DEIR/S’s Traffic Analysis is Not Supported by Substantial
Evidence and Fails Both to Provide Adequate Information and to
Identify or Propose all Feasible Mitigation Measures for Adoption.

La Catiada Flintridge has had an analysis of the traffic impacts of the SR-710
extension project performed by a well-respected transportation engineering firm; its
report is attached as Exhibit 8 to these comments. The report shows that the DEIR/S’

20  Should a toll alternative be chosen, use of toll revenue might be considered for this
purpose. as part of the environmental mitigation for Project impacts.
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traffic analysis fails to comply with CEQA both as an environmental full disclosure
document, and as a substantive document of mitigation and environmental protection. In
addition, these failures also corrupt the basis of the air quality analysis, likely leading to
an underestimation of the amount of new criteria and toxic pollutants the Project will
cause to be dumped into the air La Cafiada Flintridge residents must breathe.

2. The DEIR/S Uses a Transportation Model That Has Not Been Shown
by Substantial Evidence to be Valid, Potentially Invalidating the
Traffic Analysis, and the Air Quality Analysis.

The importance of the transportation modeling in the DEIR/S cannot be
overstated. One of the main objectives of the Project is to “[iJmprove efficiency of the
existing regional freeway and transit network.” (p. 1-8.) Reliable predictions as to
whether, and how well, the various Project alternatives can or cannot meet this objective
depend on accurate and adequate transportation modeling. In addition, the air quality
analysis and noise analysis both depend heavily on the volumes of traffic expected, for
example, to use the Project’s Freeway Tunnel alternatives. Without accurate predictions
of traffic volume, timing, and location, air pollutant emissions levels cannot be accurately
modeled. Projections of traffic volumes form the basis for the air quality analysis, as, for
example, in the use of traffic counts for various intersections and freeway segments in the
Air Quality Assessment (see. e.g.. pp. 5-9). and modeled average daily traffic data that
were used as input to air quality models in order to project the expected pollutant
emissions and concentration along various surface streets and freeway segments. (See,
e.g., Air Quality Assessment Report at 5-14 to 5-15.)

The traffic volumes projected by CalTrans/Metro’s traffic models also form the
basis for the calculation of expected MSAT emissions and the inputs to the toxics
concentration modeling whose results are reported in the Health Risk Assessment. (E.g.,
at 2-1 to 2-2, 2-5 to 2-6.) In addition, modeling results form the basis for the federal
Clean Air Act Conformity determination, crucial to Project funding. (DEIR/S at 3.13-16-
17, and 3.13-21-22.) If the model used by CalTrans/Metro is not valid, if it does not
predict future traffic volumes at specified locations and time periods (such as AM and
PM commute times) with acceptable accuracy, then not only the DEIR/S’ conclusions as
to Project’s traffic impacts, but its conclusions as to air quality impacts, lack substantial
supporting evidence. In that case, the DEIR/S is inadequate under both NEPA and
CEQA as an informational document. (Inland Empire Public Lands Council v. U.S.
Forest Service (9th Cir. 1996) 88 F.3d 754, 758; Save Our Peninsula Committee v.
Monterey County Bd. of Supervisors (2001) 87 Cal.App.4th 99, 128.)
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That is exactly what the traffic report done for La Cafada Flintridge by the
Willdan Group (hereafter “Willdan Report™) shows. Evaluating the modeling results on
several crucial points, the Willdan Report shows that the SR-710 North travel model used
by CalTrans/Metro does not appear to be valid, and likely underestimates the traffic
volumes predicted in the DEIR/S. If a traffic model is valid, its predictions should match
reality within a reasonable range, and not predict unacceptably high or low results. The
DEIR/S itself in its Transportation Technical Report, Table 3-2, compares the volumes of
traffic predicted by its model with actual volumes (“counts™) in the real world,
calculating the percentage by which the model outputs either exceed (a positive number)
or are less than (a negative number) actual traffic volume counts. These percentage
variances between the modeled traffic volumes and actual counted traffic volumes are
compared with the range of model-to-count variations that CalTrans’ guidelines and
Federal Highway Administration guidelines specify as acceptable. (Table 3-2,
reproduced at page 3 of Willdan Report.) This comparison shows whether the percentage
variations from real counts for the DEIR/S’ model are within an acceptable range, or
whether the model’s predictions vary from reality too much for it be used and relied on as
an acceptable, validated model.

Table 3-2 shows that, as compared with CalTrans’ and FHWA’s own guidelines,
the model’s predictions fall outside a range considered acceptable for a valid model as to
more than half of the predictions being evaluated. (See Willdan Report at p. 2.) The
DEIR/S claims that its model is well validated, but does not explain why a model that
fails to conform to CalTrans’ own guidelines (and FHWA’s) for model validation to this
degree can be considered valid. Without a well-supported explanation of why the model
is valid, despite its significant deviance from the requirements of CalTrans’ and FHWA’s
guidelines, the DEIR/S lacks substantial evidence supporting the traffic analysis, the air
quality analysis, and probably the noise analysis.

Similarly, Figure 6-5, in Appendix A to the DEIR/S’ Transportation Technical
Report, called the Model Validation Report, compares the modeled volume of traffic for
various kinds of streets, for on- and off-ramps, and for freeways, with actual counts for
these streets, ramps, and freeways. The straight lines going from the lower left corner to
the upper right corner of the graph show what complete agreement between the model’s
predictions and actual counts for PM volumes would look like, while the data points
show where the model’s predictions varied from the count. The Willdan Report
concludes that the preponderance of points below the model-to-count agreement line
shows that the model predicts PM traffic volumes that “could be very low compared to
what they should be. The resulting analysis would indicate much better LOS [i.e.. less
congestion] than there actually would be.” (Willdan Report at p. 3, emphasis in original.)
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The DEIR/S currently lacks substantial evidence supporting the accuracy and
acceptability of its transportation model. Lacking traffic projects produced by a valid
transportation model, the air quality analysis, including the Conformity analysis, are also
not supported by substantial evidence. The DEIR/S fails as an environmental full
disclosure document under both NEPA and CEQA. (NEPA Guidelines § 1502.16;
CEQA Guidelines § 15003(c).)

¥ The Thresholds of Significance in the Traffic Analysis Impermissibly
Minimize the SR-710 Extension Project’s Impacts on Signalized
Intersections.

A lead agency has some discretion to set significance levels under CEQA for the
evaluation of project impacts. (Guidelines § 15064.7.) However, once agencies have set
such thresholds, the public has the right to expect that the agency will apply the
applicable thresholds consistently. Here, LA Metro, in its Congestion Management Plan
(CMP), and the Los Angeles City’s Department of Transportation (LADOT) have
adopted significance thresholds that inform the decision makers and the public when a
project’s effects on traffic become significant. Such a finding of significant impact, of
course, triggers a CEQA duty to impose all feasible mitigation for such significant
impacts. (PRC §§ 21002, 21081(a); Guidelines § 15126.4(a).)

Here, CalTrans/Metro has ignored thresholds of significance established by LA
Metro for intersections governed by the CMP, and have adopted significance thresholds
for the Project that are more lenient (require a higher impact to be considered significant)
than the CMP thresholds, and more lenient than Los Angeles County’s Department of
Public Works and LA DOT"s thresholds. (See Table “Comparison of Significant Impact
Thresholds™ in Willdan Report at p. 6.)

In some cases, the specially set thresholds of significance for the Project are over
twice as lenient as other agencies’ thresholds, and may deem over a hundred signalized
intersections as not significantly affected, when they would be deemed significantly
affected under the CMP or LA DOT standards. (See id.) By creating these looser
thresholds of significance, CalTrans/Metro may have violated one of the most central
principles of CEQA, namely that all feasible mitigation must be adopted for significant
impacts from a project. (City of Marina v. Bd. of Trustees of the California State
University (2006) 39 Cal.4th 341, 350.) CalTrans/Metro must provide an adequate

justification for the thresholds it uses, in order to have an EIR/S that complies with
CEQA.
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4. The Thresholds of Significance in the Traffic Analysis Impermissibly
Minimize the SR-710 Extension Project’s Impacts on Freeway
Segments.

The Willdan Report also compares the benchmarks used in the DEIR/S to identify
freeway segments that would be significantly affected by the Project to CalTrans’ own
criteria. (See Willdan Report at pp.7-8.) It concludes that CalTrans/Metro has ignored
CalTrans’ own Measures of Effectiveness (MOE), in which the target MOE for freeway
segments is between Level of Service (LOS) C and LOS D, and mitigation must be
applied if the MOE is exceeded. Here, by contrast, CalTrans/Metro appears to have
abandoned this MOE, and will classify a freeway as significantly affected by the Project
only if it is expected to operate at LOS F under a Build Alternative, and if traffic demand
increases by 2 percent or more. In other words, only outright gridlock is unacceptable
and requires mitigation; anything less than gridlock apparently will not be mitigated.

Without more justification, use of benchmarks that are such a departure from
CalTrans’ normal benchmarks of significant impacts would require a far greater showing
of justification than the DEIR/S currently supplies in order for the DEIR/S to provide
substantial evidence supporting the DEIR/S’s conclusions about lack of significant
impacts and lack of need for mitigation as to freeways. This is especially true for a
Project, one of whose chief purposes is to improve freeway system efficiency and,
presumably, decrease congestion. Willdan has identified multiple freeway segments and
ramps on 1-210 that would require mitigation under CalTrans’ normal MOE standards,
and each one should be analyzed and examined for significant impacts and need for
mitigation. (Id. atp.7.)

.. The DEIR/S Does Not Comply with CEQA’s Mandate That All
Significant Impacts Be Mitigated or That Mitigation be Shown to be
Infeasible.

The Legislature was clear in passing CEQA that “the long-term protection of the
environment, consistent with the provision of a decent home and suitable living
environment, for every Californian, shall be the guiding criterion in public decisions.”
(PRC §21001, subd. (d).) CEQA mandates that “[e]ach public agency shall mitigate or
avoid the significant effects on the environment of projects that it carries out or approves
whenever it is feasible to do so.” (PRC § 21002.1(b).) Ifit is infeasible to mitigate any
significant environmental impact from a project, the public agency must make findings
that mitigation is infeasible for specified reasons, or that the mitigation is the
responsibility of another agency. (PRC § 21081(a).) The DEIR/S fails this mandate as to
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traffic impacts.

As the Willdan Report sets out in detail (see pp. 8-9), CalTrans/Metro identify
multiple intersections and freeway segments that would suffer significant impacts from
various Project alternatives in Tables 3.5.12 and Table 3.5.13 in the DEIR/S. Some
“potential improvement” is listed for each such impact, presumably as potential
mitigation. Most of the “potential improvements™ are not recommended for adoption.
However, instead of making a showing of infeasibility, the DEIR/S gives what might be
called a shorthand reason, such as that the “potential improvement” would cost too much,
or would require acquisition of additional land. While some, or all, of these reasons may
be true, the DEIR/S does not make the actual showing of infeasibility, supported by
substantial evidence, that CEQA requires. Further, as Willdan points out (p. & of Report),
the DEIR/S does not even demonstrate that each “potential improvement™ would, if
applied, actually mitigate the significant impact. This portion of the DEIR/S is patently
inadequate under both NEPA and CEQA. This lack of mitigation will impact La Cafiada
Flintridge seriously, causing greater congestion, slower traffic, and probably increased air
pollutant emissions. (See Willdan Report at p. 9.)

In sum, the DEIR/S profoundly fails to comply with NEPA and CEQA as to traffic
impacts. The document must be rewritten to comply with these statutes, and recirculated,
so that the public can be adequately informed as to the impacts of the Project on traffic
and the roads and freeways.

V. SEISMIC IMPACTS HAVE NOT BEEN ADEQUATELY DISCLOSED
AND ANALYZED.

The Geology/Soils/Seismic/Topography section does a good job of describing the
existing environment and enumerating the hazards posed by the known and presumed
active faults, but is extremely vague as to the likelihood of any of the hazards occurring.
It is almost silent as to what types and degrees of damage to the human environment
could occur if any of the hazards it identifies should actually occur. Finally, it is terse
and conclusory as to methods by which the dangers would be prevented, and silent as to
how any damage would or could be remedied.

The DEIR discloses that all Project alternatives would cross the Raymond Fault,
an active fault with the capability to produce a 6.7 magnitude earthquake, and two
potentially active faults, the Eagle Rock and the San Rafael. (DEIR/S, p. 3.10-4.) It also
discloses that the Light Rail Transit and the tunnel alternatives, which involve excavation
and tunnel construction below ground surface (Light Rail tunnel crown about 60 feet
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below ground surface, and Freeway tunnels about 120-250 feet below ground surface)
would cross the Raymond and San Rafael faults at tunnel level. The Freeway tunnels
would also cross the potentially active Eagle Rock fault. (Geologic Hazard Evaluation to
Support Environmental Studies Document SR 710 North Study, Los Angeles, hereafter
“Geologic Hazard Evaluation”, at p. ES-1, ES-5.)

Building such structures directly across active faulting zones poses substantial
dangers. The DEIR/S lists such dangers, but gives grossly inadequate information as to
the environmental effects that could occur, or the mitigation measures that
CalTrans/Metro would use to avoid or minimize the dangers. In most cases, the answer
is a combination of stating that CalTrans/Metro would follow existing regulations and
design standards, and stating that mitigation would be based on geologic studies that
would be done only after public review is completed and the EIR/S is certified.

The air quality consequences of CalTrans/Metro’s decision not to select a
preferred Project alternative were discussed above. That decision has also crippled the
DEIR/S" ability to provide the relevant information to the public about the seismic
dangers the Project poses, and the viability of proposed mitigation measures for those
dangers. For example, the determination of the actual ground motion that the Project
might be subjected to from possible earthquakes will not be determined until a “decision
is made on the final Alternative for development.” (Preliminary Earthquake Acceleration
Response Spectra, SR 710 North Study, Los Angeles County, California (hereafter,
“Spectra Study”, p. 2, found in the Geologic Hazard Evaluation.) Additional field studies
“to provide more specific geotechnical information” will also wait until a specific Project
alternative is chosen. CalTrans/Metro’s decision not to identify a preferred Project has
deprived the public of timely information about the degree of threat from possible
earthquakes.

Nor is that the only information missing from the DEIR/S. Despite the DEIR/S’
repeated assertions that it will use existing design standards and specifications in
designing and building the alternatives that require tunnels, the Geologic Hazard
Evaluation states that “[n]o Caltrans seismic design criteria for tunnels are currently
available . . . . Project site-specific seismic criteria will be developed in future design
phases and used for final design of the Freeway Tunnel.” Here, the split between
CalTrans’ and Metro’s jurisdiction becomes apparent. Metro has seismic design criteria,
having built subway tunnels, but apparently these criteria would not be applied to the
Freeway tunnels, which would be controlled by the seismic criteria CalTrans has yet to
develop, and that CalTrans seemingly would develop only after CEQA review is
completed. (Spectra Study. p. 8.) In addition, field studies to verify the ground motion
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that can be expected from the faults crossed by the tunnels would not be performed, or
the numbers calculated, until after the final alternative Project is chosen, which appears to
be after the public comment period on the DEIR/S is over. (Spectra Study, p. 2.) This
has the process exactly backwards.

Although lacking crucial data and relevant design criteria, CalTrans/Metro
confidently assert in the body of the DEIR/S that they can solve all seismic problems,
because such problems have been solved in the past for other projects. For example,
problems of groundwater intrusion during construction of the tunnels, which may affect
the Light Rail and Freeway tunnel alternatives, can be prevented because “linings can be
designed to limit the groundwater inflows.” (DEIR/S, p. 3.10-19; the entire discussion
for the Freeway tunnels is only three sentences long, the Light Rail discussion only one
sentence.) No description, depiction, or examples of such linings is given. Similarly,
pockets of oil and gas may be struck while tunneling, and may be classified by Cal-
OSHA as areas of “Gassy or Potentially Gassy Operation,” presumably a potential hazard
to workers.

The DEIR/S dismisses this problem in a single sentence, saying that such naturally
occurring oil and gas is “not unusual™ in the region, “and tunnels have been excavated
through these conditions previously.” (DEIR/S at 3.10-13.) This is the entire discussion
of this potential hazard for the Light Rail alternative, and this single sentence is echoed
without elaboration in the discussion of the Freeway tunnel alternatives. (DEIR/S at
3.10-19.) Such cursory and conclusory statements cannot constitute substantial evidence
that all impacts have been analyzed and disclosed, or that all feasible mitigation has been
adopted. (Citizens To Preserve the Ojai v. County of Ventura (1985) 176 Cal.App.3d
421, 428, [“[a] conclusory statement unsupported by empirical or experimental data,
scientific authorities, or explanatory information of any kind not only fails to crystallize
the issues but affords no basis for a comparison of the problems involved with the
proposed project and the difficulties involved in the alternatives™].) (Citations and
internal quotation marks omitted.)

The DEIR/S acknowledges that “moderate to severe seismic shaking” (i.e.,
earthquakes) may occur within the life of the Project, and that such shaking “is a common
hazard for every project in Southern California, and the hazard cannot be avoided.”
(DEIR/S, p. 3.10-17.) However, rather than present, for example, a table or figure that
would explain the severity of shaking that could be expected from the active and
potentially active faults that the Project would cross, the DEIR/S states that “[b]ored
tunnels generally perform well during earthquake ground shaking,” because they are
“embedded in the ground [and] move with the ground. . . .” Examples of tunnels that
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have fared well during earthquakes, including the Metro’s Segment 1 Red Line in the
1989 Northridge quake, and the Bay Area Rapid Transit’s tunnels in the 1994 Loma
Prieto quake are given. (DEIR/S, p. 3.10-17.) However, no information is given to
support the comparison, such as the location of these tunnels relative to the faults that
ruptured in those quakes, or a comparison between their design and the design criteria
that would be used here (at least, the design criteria that are now known).

The entire seismic section is filled with such conclusory statements and assurances
that CalTrans/Metro would find out everything they need to know to make the tunnels
survive seismic hazards, and that they would do all those things, just as other projects
have done in the past. They would do all these things based on data they would gather,
and criteria they would design, after the actual Project is selected, and presumably after
the CEQA/NEPA public process is over.

With all due respect to CalTrans and Metro and their engineering expertise, this
line of argument could be used to dispense with CEQA/NEPA review in many if not
most cases, regardless of the seismic hazards presented. It is the job of an EIR/S to
“demonstrate to an apprehensive citizenry that the agency has, in fact, analyzed and
considered the ecological implications of its actions.” (Laurel Heights Improvement
Assn. v. Regents of the University of California (1989) 47 Cal.3d 376,392, quoting No
Oil, Inc., v. City of Los Angeles (1974) 13 Cal.3d 68, 86.) Here, the DEIR/S essentially
asks the public to take its seismic assurances on faith, not presenting so much as an
illustration of the linings that CalTrans/Metro believes would keep out groundwater and

oil/gas intrusions, or the boring machine face that it believes would prevent soil collapse
during boring,.

The Geologic section of the DEIR/S simply and utterly fails as an informative
document.

VI. THE ENVIRONMENTAL JUSTICE ANALYSIS FAILS TO ADDRESS
THE SERIOUS HEALTH ISSUE OF DISPARATE IMPACT OF
EXPOSURE TO TOXIC AIR CONTAMINANTS.

1. Federal Law and CalTrans’ Internal Agency Directives Require an
Adequate Analysis of Disproportionate Impacts of the Project on
Environmental Justice Populations.

The DEIR/S correctly recognizes that “[a]ll projects involving a federal action
(funding, permit, or land) must comply with Executive Order (EO) 12898, Federal
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Actions to Address Environmental Justice in Minority Populations and Low-Income
Populations. . . .” (DEIR/S, 3.3-57.) In addition, the CEQA Guidelines require an EIR to
analyze and disclose any “health and safety problems caused by the physical change” that
the proposed project will cause. (Guidelines, § 15126.2, subd. (a); Bakersfield Citizens
for Local Control v. City of Bakersfield (2004) 124 Cal.App.4th 1184, 1219.) The
Guidelines also provide that the lead agency for a project “must use its best efforts to find
out and disclose all that it reasonably can.” (Guidelines § 15144, emphasis added;
Vineyard Area Citizens for Responsible Growth v. City of Rancho Cordova (2007) 40
Cal.4th 412, 428.) This should include identifying and disclosing the health risks of
exposure to toxic air contaminants that are expected to result from Project operation, as
well as construction. (See Berkeley Keep Jets Over the Bay Com. v. Board of Port
Comrs. (2001) 91 Cal.App.4th 1344, 1367-1371.)

NEPA also requires analysis and disclosure of potential human health effects of
projects, where such health effects are directly tied to changes in the physical
environment, as they would be here. (Metropolitan Edison Company v. People Against
Nuclear Energy. et al. (1983) 103 S.Ct. 1556, 1560.) In addition, the CalTrans Director’s
Policy, number 21, dated November 5, 2001, and the Deputy Directive, number DD-63,
dated November 5, 2011, also obligate CalTrans “to ensure there are no disproportionate
adverse impacts, particularly on minority and low-income populations.” (Director’s
Policy No. 21, p. 1.) The current, 11-page, Environmental Justice section of the DEIR/S
patently fails to carry out CalTrans/Metro’s obligations under federal law, and CalTrans’
obligations under its own internal directives.

2. Possibility of Disproportionate Impacts of Toxic Air Contaminants on
Environmental Justice Populations from the Project.

The Project has the potential for disproportionate health impacts on environmental
justice populations resulting from exposure to traffic-related air pollutants, including
MSATSs, from the Project. Examination of the health effects of such exposure is
especially important given that “nearly one-half of the census tracts in the study area
contain one or more environmental justice populations.” (DEIR/S, at 3.3-62.)

As set out above, the CEQA Guidelines require an EIR to analyze and disclose
any “health and safety problems caused by the physical change” that the proposed project
will cause. (Guidelines, § 15126.2, subd. (a).) The Guidelines also provide that the lead
agency for a project “must use its best efforts to find out and disclose all that it
reasonably can.” (Guidelines § 15144, emphasis added.) This should include identifying
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and disclosing the health risks of exposure to toxic air contaminants that are expected to
result from Project operation, as well as construction.

NEPA also requires analysis and disclosure of potential human health effects of
projects, where such health effects are directly tied to changes in the physical
environment, as they would be here.

The DEIR/S currently contains a Health Risk Assessment for the Project. but it does not
contain a specific analysis of the potential for disproportionate health risks to
environmental justice populations.

A generic assessment of health risk, without making a special examination of the
risk to environmental justice populations, may miss significant impacts. Environmental
justice populations may have multiple risk factors that may make them more sensitive to
the adverse health impacts of exposure to air pollutants, including vehicle emissions, than
the general population. “[A] number of studies have reported increased sensitivity to
pollution, for communities with low income levels, low education levels, and other
biological and social factors. This combination of multiple pollutants and increased
sensitivity in these communities can result in a higher cumulative pollution impact.”
(California Office of Environmental Health Hazard Assessment, Cumulative Impacts:
Building a Scientific Foundation (Dec. 2010), Exec. Summary at p. ix.) However, the
DEIR/S includes no analysis of this potential for disproportionate impacts.

Such an analysis is feasible, and should be performed. CalTrans/Metro have data
showing the location of census tracts with environmental justice populations within the
Study Area, and also have modeling data showing the probable cancer risks due to
MSAT emissions attributable to the Project throughout the Study Area. The DEIR/S
should also use the census tract data they already possess, including the census tract data
identifying environmental justice populations, to determine the differences in cancer and
acute health risks that would be created by each Project alternative to the various
environmental justice census tracts and the non-environmental justice census tracts. Such
an analysis would allow CalTrans/Metro to determine and disclose to the public whether
each Project alternative would impose a disproportionate cancer or acute health risk
burden on environmental justice populations.

The DEIR/S claims that “because the long-term adverse effects of the Freeway
Tunnel Alternative on all populations including environmental justice populations, can be
substantially reduced, the operation of the Freeway Tunnel Alternative would not result
in adverse impacts that are appreciably more severe or greater in magnitude on
environmental justice populations than the adverse effects experienced by non-
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environmental justice populations.” (DEIR/S, at 3.3-66.)

Until the analysis described above, or a similar one, is performed, the DEIR/S
lacks substantial evidence to support this sweeping statement, at least as to health effects.
The DEIR/S shows increased cancer risks resulting from vehicle emissions attributable to
the Project, and has presented no actual analysis showing that the few and scanty
mitigation or avoidance measures proposed by the DEIR/S will “substantially reduce[]”
those cancer risks. It has made no attempt to demonstrate that there are no cancer risks,
or other acute air pollution-related health impacts, that are not proportionately greater for
affected environmental justice populations. This is a failure of analysis and full
disclosure under both NEPA and CEQA, and of mitigation under CEQA. The DEIR/S
should be revised to include the analysis described here, or an equivalent analysis, and
recirculated.

& Disproportionate Impacts on EJ Populations Related to Travel.

The DEIR/S states that selection of a tolled Freeway Tunnel alternative will not
disproportionately affect environmental justice populations. because: 1) they, like other
populations, will “still have travel options for reaching their destinations™; 2) surface
streets, one of the other “travel options™, should have “reduced traffic” if a Freeway
Tunnel is built; and 3) TDM and TSM measures, which will be part of any Build
alternative, will benefit all Study Area populations. (DEIR/S, at 3.3-66.) Accepting
these statements as factually correct for the sake of argument, the conclusion that
selection of a tolled Freeway Tunnel alternative will not disproportionately affect
environmental justice populations still does not follow. On the contrary, CalTrans/Metro
do not seem to understand the concept of a disproportionate effect in this context.

The Director’s Policy cited above states that CalTrans “strives for equity and
balance in transportation investments, economic prosperity, and environmental
protection.” (Policy, p. 1.) However, selection of a tolled Freeway Tunnel alternative
would not be equitable to the environmental justice communities that would be disrupted
by its construction and operation. We will discuss the financial inequity first.

The Project as set out in the DEIR/S Project would be funded at least in part through
funds derived from Measure R, described in the DEIR/S as “a half-cent sales tax
dedicated to transportation projects in Los Angeles County.” (DEIR/S at 1-1.) A sales
tax is, by definition, a regressive tax, because it takes a higher percentage of low incomes
than of higher incomes. (dictionary.com, found at
www.dictionary.reference.com/browse/regressive+taxs+t. )

1327 Foothill Boulevard + La Cafiada Flintridge + California 91011 » (818) 790-8880 « FAX: (818) 790-7536



Mr. Garrett Damrath
August 4, 2015
Page 34

A sales tax is also applied across the board on taxable items, meaning that all
populations must pay it in order to buy necessities such as clothing, some foods, and the
cars needed to travel on a Freeway Tunnel alternative. Thus, environmental justice
populations will pay towards the Project through the half-cent sales tax imposed by
Measure R, whether they use the Project or not. If, in addition, a toll is imposed for use
of a Freeway Tunnel alternative, it is more likely that low-income environmental justice
populations will be unable to afford that toll than that non-environmental justice
populations will be unable to afford it. The environmental justice populations will then
be forced to contribute towards the cost of a Project whose construction will disrupt their
communities, but that they cannot afford to use. The DEIR/S does not show that such an
impact on environmental justice populations would not be disproportionate, and there is
every reason to conclude it would be.

Environmental justice populations that could not afford to use a tolled Freeway
Alternative would also lose the benefit of reduced travel time that is one of the primary
benefits of the Project cited in the DEIR/S. (DEIR/S, p. 3.5-37.) In addition, while low-
income environmental justice populations would still be able to use the other “travel
options™ referred to by the DEIR/S, they would do so not by choice, but by economic
necessity. Such a deprivation of choice is in itself an impact that would fall
disproportionately on low-income environmental justice populations.

CalTrans/Metro states that use of alternative alignments might result in even
greater disproportionate impacts on environmental justice communities. Since the choice
of funding for the Project appears fixed — and is inherently more likely to
disproportionately impact environmental justice communities — La Cafiada Flintridge
respectfully suggests that CalTrans/Metro mitigate that impact by choosing a non-
Freeway Tunnel alternative. The Bus Rapid Transit or Light Rail Transit alternatives
would provide more travel options for all communities, thereby “providing
transportation services in an equitable manner to all segments of society,” as directed by
the CalTrans Director’s Policy cited above, without a disproportionate impact on
environmental justice populations.

Both the analysis of health impacts and risks, and of financial impacts, in the
DEIR/S fail to analyze the potential for disparate impacts on environmental justice
populations, and , thereby, also fail to adopt all feasible mitigation measures for such
impacts. The DEIR/S should be revised and recirculated.
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VII. RECIRCULATION IS REQUIRED.

The flaws in the DEIR/S, both as a document of information and one of avoidance
or mitigation of environmental damage, are so serious that the entire document must be
rewritten and recirculated. As Save Our Peninsula Comm. v. Monterey Bd. of
Supervisors (2001) 87 Cal.App.4th 99, 131, holds, recirculation gives the public and the
decision makers a chance to review new data and the validity of the conclusions of the
EIR. CEQA Guidelines § 15088.5 provides in pertinent part that recirculation is needed
where a draft EIR “was so fundamentally and basically inadequate and conclusory in
nature that meaningful public review and comment were precluded.” Such is the case
here, including but not limited to air quality and seismic impacts.

The DEIR/S must be rewritten and recirculated so that the public can evaluate the
new information and comment on it. Merely providing the information in the Final
EIR/S is not sufficient, given the number of issues and the amount of additional
information that is required to make the DEIR/S adequate under CEQA and NEPA.

VIII. CONCLUSION.

The DEIR/S fails both to adequately inform the decision makers and the public
about the environmental consequences of this Project, and to identify and propose for
adoption all feasible mitigation measures for the Project’s environmental and public
health harms. It buries vital air pollution and health information in unreadable
appendices, omits critical seismic information altogether, ignores the duty of all
California state agencies to aggressively reduce greenhouse gas emissions, fails properly
to analyze traffic impacts, and gives only lip service to environmental justice. CalTrans
and Metro need to go back to the drawing board to craft and recirculate a thoroughly
revised DEIR/S that complies with both NEPA and CEQA, and that shows respect for the
communities in which the ill-justified Project is proposed.

Sincerely,
David A. Spence

Mayor
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People at Risk from Short-term Particle Pollution (24-Hour PM, ;)

Chronic Diseases Age Groups

In Counties where Aduit Pediatric 65 and Total Number of
the Grades were: Asthma Asthma COPD CV Disease Diabetes Poverty Under 18 Over Population Counties
Grade A (0.0) 4,209,381 1,346,27C 3,146,095 4,179,137 4,939,239 9,987,659 15,101,759 8,540,433 63,768,955 266
Grade B (0.3-0.9) 4,014,172 1,212,576 2,852,365 3,676,126 4,337,074 8,710,105 13,334,445 7,522,293 58,330,127 163
Grade C (1L.0-2.0) 2,183,338 621,887 1,507,301 1,969,260 2,320,052 4,663,638 7,040,265 4,231,961 31,006,014 76
Grade D (2.1-3.2) 1,160,599 356,702 708,415 941,807 1,178,708 2,896,834 3,911,548 1,981,934 16,109,693 28
Grade F (3.3+) 2,949,649 953,276 1,732,531 2,384,411 3,162,804 7,522,859 10,915,968 5,379,279 44,156,781 50

National Population in
Counties with PM, . Monitors 15,087,442 4,660,351 10,364,331 13,708,883 16,591,727 34,821,643 52,254,491 28,879,287 221,647,091 647

People at Risk from Year-Round Particle Pollution (Annual PM,;)

Chronic Diseases Age Groups
in Counties where Adult Pediatric 65 and Total Number of
the Grades were: Asthma Asthma cOoPD CV Disease Diabetes Poverty Under 18 Over Population Counties
Pass 10,720,485 3,236,432 7,466,837 9,901,686 11,811,585 23,704,202 36,463,837 20,802,308 156,807,359 464
Fail . 3,096,331, 1,025,583 2,006,862 2,655,175 3,427,301 8,475,349 11,351,156 5,596,944 46,284,891 54

National Population in
Counties with PM,; Monitors 15,087,442 4,660,351 10,364,331 13,708,883 16,591,727 34,821,643 52,254,491 28,879,287 221,647,091 647

People at Risk from Ozone

Chronic Diseases Age Groups
In Counties where Adult Pediatric 65 and Total Number of
the Grades were: Asthma Asthma COPD CV Disease Poverty Under 18 Over Population Counties
Grade A (0.0) 1,320,459 371,193 905,816 1,245,680 3,119,192 4,431,907 2,881,567 19,497,130 127
Grade B (0.3-0.9) 1,535,373 435,400 1,229,737 1,650,630 3,417,687 4,988,560 3,567,140 22,732,980 105
Grade C (1.0-2.0) 1,639,228 486,376 1,127,184 1,475,895 3,146,416 5,488,645 3,144,579 23,403,658 115
Grade D (2.1-3.2) 1,527,358 467,602 1,055,385 1,372,093 3,402,065 5,251,797 2,831,073 22,484,036 90
Grade F (3.3+) 9,513,298 3,049,904 6,461,645 8,529,355 21,820,804 33,827,364 17,655,027 140,576,080 296
National Population in
Counties with Ozone Monitors 15,791,350 4,884,041 10,974,663 14,534,975 35,430,736 54,812,409 30,654,002 232,400,175 809

Note: The State of the Air 2014 covers the period 2010-2012. The Appendix provides a full discussion of the methodology.



People at Risk In 25 U.S. Cities Most Polluted by Short-term Particle Pollution (24-hour PM, ;)

2014 Total 65 and Pediatric Aduit cv
Rank® Metropolitan Statistical Areas Population? Under 18? Qver® Asthmas Asthma®® CcOoPD’ Disease® Diabetes® Poverty®
1  Fresno-Madera, CA 1,100,113 321,057 118,768 28,163 68,342 35,124 49,661 73,409 296,919
2 Visalia-Porterville-Hanford, CA 603,341 187,060 57,426 16,409 36,397 18,204 25,234 37,915 161,299
3 Bakersfield, CA 856,158 255,815 80,525 22,440 52,552 26,262 36,291 54,932 195,433
4  Los Angeles-Long Beach, CA 18,238,998 4,510,957 2,112,146 395,699 1,207,447 626,541 889,485 1,317,256 3,180,714
5 Modesto-Merced, CA 784,031 226,011 85,097 19,826 49,029 25,321 35,859 53,125 165,981
6 Pittshurgh-New Castle-Weirton, PA-OH-WV 2,661,369 522,226 472,879 53,760 214,860 149,397 207,620 229,649 327,390
7 Fairbanks, AK 100,272 24,757 7,165 2177 6,771 3,554 4,060 4,739 8,847
8  Sait Lake City-Provo-Orem, UT 2,350,274 735,347 204,516 52,201 143,124 61,102 87,864 113,663 287,433
9 El Paso-Las Cruces, TX-NM 1,045,180 299,658 115,604 23,081 54,409 39,900 54,711 76,037 251,188
10 San Jose-San Francisco-OQakland, CA 8,370,967 1,870,295 1,071,176 164,061 574,247 305,542 440,420 646,630 1,018,010
11  Logan, UT-ID 128,306 40,072 11,141 2,918 7.736 3.286 4,635 5,919 19,089
12 Missoula, MT 110,977 21,388 13,807 1,637 8,559 4,833 6,353 5,511 16,277
13 Davenport-Moline, 1A-IL 474,226 111,869 74,476 8,163 29,901 22,955 31,878 36,165 59,914
14  Chicago-Naperville, IL-IN-wWI| 9,899,902 2,416,660 1,205,623 224,825 637,270 446,747 576,699 691,916 1,422,025
15  Phoenix-Mesa-Scottsdale, AZ 4,329,534 1,110,210 573,413 94,629 278,199 187,356 266,697 335,194 739,213
16  Indianapolis-Carmel-Muncie, IN 2,310,360 580,360 284,320 54,927 156,574 129,262 161,629 183,582 339,595
16 New York-Newark, NY-NJ-CT-PA 23,362,099 5,226,786 3,220,554 488,177 1,662,512 1,068,245 1,392,908 1,710,199 3,232,239
18  Harrisburg-York-Lebanon, PA 1,228,559 272,205 191,293 28,289 96,565 63,765 87,181 98,027 134,306
18  Lancaster, PA 526,823 128,066 82,655 13,309 40,265 26,506 36,476 40,662 59,731
20  San Diego-Carlsbad, CA 3,177,063 726,268 380,276 63,708 215,294 111,464 158,275 233,550 465,651
21  Seattle-Tacoma, WA 4,399,332 977,724 546,985 65,294 331,831 190,214 237,015 293,198 515,767
21 Yakima, WA 246,977 74,562 29,906 4,979 16,695 9,646 12,181 14,799 55,498
23 Green Bay-Shawano, Wi 357,045 85,395 49,693 6,544 23,279 13,981 21,168 22,498 4,952
23 South Bend-Elkhart-Mishawaka, IN-M| 721,296 180,484 105,222 17,084 51,094 41,574 54,437 59,597 117,073
25  Sacramento-Roseville, CA 2,462,722 595,104 325,693 52,202 165,261 89,297 130,118 189,132 408,101
Notes:
1. Cives are ranked using the highest weaighted average for any county withia that Combined or Metropoltan Statistical Area.
2. Total Population represents the at-risk populations for all counties within the respective Combined or Metropohtan Statistwal Area,
3. Those under 18 and 65 and over are vulnersble to PM,, and are, therefore, ncluded. They should not be used as populabion denarmunators for disease estimates.
4, Pediatnic asthma estimates are for those under 18 years of age and represent the estimated rumber of people who had asthma in 2012 based on state rates (BRFSS) apphed to populat:on estimates (US. Census)
5. Adult asthma estimates are for those 18 years and older and represent the estimated number of people who had asthma in 2012 based on state rates (BRFSS) appled 1o population estimates (LS. Census),
6. Adding across rows does not produce vald estimates. e.g., summing pediatne and auult asthma,
7. COPD estimates are for adults 18 and aver who have beon diagnosed within ther Ifetime. based on state rates (BRFSS) appled to population estimates (LLS. Census).
8, CV dlsease is cardiovascutar disease and estimates are for adults 18 and over who have been diagrosed within ther lifetime, based on state rates (BRFSS) appled to population estimates (U.S. Cengus).
9, DIisbetes estimates are for adults 18 and over who have been diagnosed within ther betirne, based on state rates (BRFSS) apphied te population estimates (U.S. Census).
10. poverty estmates come from the LS. Census Burgau and are for all ages.
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People at Risk In 25 U.S. Cities Most Polluted by Year-Round Particle Pollution (Annual PM, ;)

2014 Total 6S and Pediatric Adult cv
Rank® Metropolitan Statistical Areas Population? Under 18° Over® Asthma*® Asthmas* COPD” Disease® Diabetes® Poverty*®
1  Fresno-Madera, CA 1,100,113 321,057 118,768 28,163 68,342 35,124 49,661 73,409 296,919
2 Visalia-Porterville-Hanford, CA 603,341 187,060 57,426 16,409 36,397 18,204 25,234 37,915 161,299
3 Bakersfield, CA 856,158 255,815 80,525 22,440 52,552 26,262 36,291 54,932 195,433
3 Los Angeles-Long Beach, CA 18,238,998 4,510,957 2,112,146 395,699 1,207,447 626,541 889,485 1,317,256 3,180,714
5 Modesto-Merced, CA 784,031 226,011 85,097 19,826 49,029 25,321 35,859 53,125 165,981
&  Pittsburgh-New Castle-Weirton, PA-OH-WV 2,661,369 522,226 472,879 53,760 ©214,860 149,397 207,620 229,649 327.390
7  ElCentro, CA 176,948 50,686 19,527 4,446 11,084 5,722 8,115 11,970 38,189
8  El Paso-Las Cruces, TX-NM 1,045,180 299,658 115,604 23,081 54,409 39,900 54,711 76,037 251,188
8  Phoenix-Mesa-Scottsdale, AZ 4,329,534 1,110,210 573,413 94,629 278,199 187,356 266,697 335,194 739,213
8  St. Louis-St. Charles-Farmington, MO-IL 2,900,605 673,074 409,326 66,572 221,038 169,514 205,856 232,181 404,224
11  Cincinnati-Wilmington-Maysville, OH-KY-IN 2,188,001 534,579 282,828 47,895 175,182 147,881 163,816 183,926 321,436
11  Philadelphia-Reading-Camden, PA-NJ-DE-MD 7,129,428 1,625,860 1,005,294 159,508 536,473 243,689 463,539 529,938 938,401
13 Louisville/Jefferson County-Elizabethtown-Madison, KY-IN 1,478,637 349,246 198,854 35,110 120,277 118,408 129,934 121,032 229,972
13 New York-Newark, NY-NJ-CT-PA 23,362,099 5,226,786 3,220,554 488,177 1,662,512 1.068,245 1,392,908 1,710,199 3,232,239
15 Macon-Warner Robins, GA 418,201 103,738 53,345 11.225 25,844 23,080 29,124 32,613 86,424
16  Birmingham-Hoover-Talladega, AL 1,309,818 308,441 183,656 34,704 85,987 98,561 117,729 122,364 221,999
16  Cleveland-Akron-Canton, OH 3,497,711 779,681 555,966 66,994 283,053 237,500 278,890 327,060 531,631
18  Atlanta-Athens-Clarke County-Sandy Springs, GA 6,092,295 1,564,174 617,176 169,253 371,132 315,121 377,489 430,790 1,017,357
18 Wheeling, WV-OH 146,420 28,482 27,019 2,327 12,122 11,661 15,527 15,329 22,988
20  Chicago-Maperville, IL-IN-WI 9,899,902 2,416,660 1,205,623 224,825 637,270 446,747 576,699 691,916 1,422,025
20  Indianapolis-Carmel-Muncie, IN 2,310,360 580,360 284,320 54,927 156,574 129,262 161,629 183,582 339,595
22  Columbus-Auburn-Opelika, GA-AL 491,852 117,334 56,877 12,930 31,310 29,973 35,489 38,431 96,604
23 Dayton-Springfield-Sidney, OH 1,079.417 246,098 170,912 21,146 86,918 72,107 84,546 98,998 172,857
23 Johnstown-Somerset, PA 218,541 41,597 42,384 4,323 17.635 12,448 17.661 19,496 28,490
23 San Diego-Carlsbad, CA 3,177,063 726,268 380,276 63,708 215,294 111,464 158,275 233,550 465,651
Notes:

1. Gities are ranked using the highest weighted average for any county within that Combined or Metropobtan Statistical Area.

2. Total Population represents the at-nisk populations for all counties within the respective Combined or Metropolitan Statistical Area.

3. Those under 18 and 65 and over are vuinerable to PM,; and are, therefore, included. They should not be used as population denominators for disease estimates.

4. Pediatric asthma estimates are for those under 18 years of age and represant the estimated number of people who had asthrmz in 2012 based on state rates (BRFSS) apphed to population estimates (LS. Census).
S. Adult asthma estimates sre for those 18 years and older and represent the estimated number of people who had asthma in 2012 based on state rates (BRFSS) apphed to pooulation estimates (U.5. Census).

5. Adding across rows does not produce valid estimates, e.g., summing pediatric and adult asthma.

7. COPD estimales are for adults 18 and over who have been ciagnosed withm ther etirne, based on state rates (BRFSS) apphed to population estimates (1.8, Census),

B. CV chsease s cardiovascular disease ang estimates are for adults 12 and over who have beer diagnosed within ther Ifetime, based on state rates (BRFSS) apphed to population estimates (ULS, Census),

9. Dlabetes estimates are for adults 18 and aver who have been diagnosed within ther Ifetme, based on state rates (BRFSS) applied to population estimates (U.S. Census).

10, Poverty estimates come from the LS, Census Bureau and are for all ages,




People at Risk In 25 Most Ozone-Polluted Cities

2014 Total 65 and Pediatric Adult cv
Rank® Metropolitan Statistical Areas Population? Under 18* Over? Asthma'® Asthma®* COPD7 Discase® Paverty®
Los Angeles-Long Beach, CA 18,238,998 4,510,957 2,112,146 395,699 1,207,447 626,541 889,485 3,180,714
2 Visalia-Porterville-Hanford, CA 603,341 187,060 57,426 16,409 36,397 18,204 25,234 161,299
3  Bakersfield, CA 856,158 255,815 80,525 22,440 52,552 26,262 36,291 195,433
4 Fresno-Madera, CA 1,100,113 321,057 118,768 28,163 68,342 35,124 49,661 296,919
5  Sacramento-Roseville, CA 2,462,722 595,104 325,693 52,202 165,261 89,297 130,118 408,101
6  Houston-The Woodiands, TX 6,371,677 1,733,980 597,789 135,031 316,186 232,392 328,577 1,034,302
7 Modesto-Merced, CA 784,031 226,011 85,097 19,826 49,029 25,321 35,859 165,981
8 Dallas-Fort Worth, TX-OK 7,095,411 1,921,982 707,161 149,749 354,389 263,975 375,698 1,052,441
8  Washington-Baltimore-Ariington, DC-MD-VA-WV-PA 9,331,587 2,158,553 1,100,311 213,935 651,339 400,803 550,553 884,620
10  Las Vegas-Henderson, NV-AZ 2,247,056 538,993 307,611 35,543 127,438 124,833 150,272 373,333
11 Phoenix-Mesa-Scottsdale, AZ 4,329,534 1,110,210 573,413 94,629 278,199 187,356 266,697 739,213
12 New York-Newark, NY-NJ-CT-PA 23,362,099 5,226,786 3,220,554 488,177 1,662,512 1,068,245 1,392,908 3,232,239
13 St Louis-5t. Charles-Farmington, MO-iL 2,900,605 673,074 409,326 66,572 221,038 169,514 205,856 404,224
14  Tulsa-Muskogee-Bartlesville, OK 1,122,259 280,163 156,101 23,961 85,591 63,219 86,051 174,911
15  Cincinnati-Wilmington-Maysville, OH-KY-IN 2,188,001 534,579 282,828 47,895 175,182 147,881 163,816 321,436
16  Philadelphia-Reading-Camden, PA-NJ-DE-MD 7,129,428 1,625,860 1,005,294 159,508 536,473 343,689 463,539 938,401
17  ElCentro, CA 176,948 50,686 19,527 4,446 11,084 5,722 8,115 38,189
18 Louisville/Jefferson County-Elizabethtown-Madison, KY-IN 1,478,637 349,246 198,854 35,110 120,277 118,408 129,934 229,972
19  Okiahoma City-Shawnee, OK 1,367,325 339,847 168,717 29,065 104,454 73,644 97,967 215,506
20  Chicago-Naperville, IL-IN-WI 9,899,902 2,416,660 1,205,623 224,825 637,270 446,747 576,699 1,422,025
21 Pittshurgh-New Castle-Weirton, PA-OH-WV 2,661,369 522,226 472,879 53,760 214,860 149,397 207,620 327,390
22 Fort Collins, CO 310,487 64,060 40,112 5,632 22,009 11,857 14,516 41,513
23 Birmingham-Hoover-Talladega, AL 1,309,818 308,441 183,656 34,704 85,987 98,561 117,729 221,999
24  Cleveland-Akron-Canton, OH 3,497,711 779,681 555,966 66,994 283,053 237,500 278,890 531.631
24  Sheboygan, Wi 115,009 26,716 17,789 2,047 7,547 4,734 7.286 12,043
Notes:
1. Cities are ranked using the tighest weighted average for any county within that Combmed or Metropolitan Statist:cal Area,
2. Total Populatlon represents the at-risk populations for all counties within the respective Combined or Metropohitan Statistical Area.
3. Those under 18 and 65 and over are vulnerable (o M, , and are. therefore. ncluded. They should not be used as populaton denomnators for disease estimates.
4. Pediatric asthma estimates are for those under 18 years of age and represent the estimated rnumber of people who had asthma m 2012 based on state rates (BRFSS) appled to population estimates (U5, Census).
5. Adult asthma estimates are for those 18 years and older a~d represent the estimated nurnber of people who had astnma in 2012 based on state rates (BRFSS) apphed to population estimates {LLS, Censusz).
6. Adding across rows does not produce vald estimates, €.9.. summmg pediatric and adult asthma,
7. COPD estimates are for adults 18 and over who have ceen diagnosed within thee hfetime, based on state rates (BRFSS) applied to population estimates (LS. Census).
8. CV disease s cariovascular diseass and estimates are for adults 18 and over who have been diagnosed within ther ffetme, based on state rates (BRFSS) spplied 10 population estimates (U8, Census).
9. Poverty estmates come from the U.S. Census Bureau ano are for all ages.
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ABSTRACT

BACKGROUND
Whether exposure to air pollution adversely affects the growth of lung function during
the period of rapid lung development that occurs between the ages of 10 and 18 years is
unknown.

METHODS

In this prospective study, we recruited 1759 children (average age, 10 years) from schools
in 12 southern California communities and measured lung function annually for eight
years. The rate of attrition was approximately 10 percent per year. The communities
represented a wide range of ambient exposures to ozone, acid vapor, nitrogen dioxide,
and particulate matter. Linear regression was used to examine the relationship of air
pollution to the forced expiratory volume in one second (FEV,) and other spirometric
measures.

RESULTS

Over the eight-year period, deficits in the growth of FEV, were associated with expo-
sure to nitrogen dioxide (P=0.005), acid vapor (P=0.004), particulate matter with an
aerodynamic diameter of less than 2.5 ym (PM,) (P=0.04), and elemental carbon
(P=0.007), even after adjustment for several potential confounders and effect modifi-
ers. Associations were also observed for other spirometric measures. Exposure to pol-
lutants was associated with clinically and statistically significant deficits in the FEV, at-
tained at the age of 18 years. For example, the estimated proportion of 18-year-old
subjects with a low FEV, (defined as a ratio of observed to expected FEV, of less than 80
percent) was 4.9 times as great at the highest level of exposure to PM,  as at the lowest
level of exposure (7.9 percent vs. 1.6 percent, P=0.002).

COMNCLUSIONS

The results of this study indicate that current levels of air pollution have chronic, adverse
effects on lung development in children from the age of 10 to 18 years, leading to clin-
ically significant deficits in attained FEV, as children reach adulthood.
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3 HERE IS MOUNTING EVIDENCE THAT
air pollution has chronic, adverse effects
on pulmonary development in children.
Longitudinal studies conducted in Europe*® and
the United States*® have demonstrated that expo-
sure to air pollution is associated with reductions in
the growth of lung function, strengthening earlier
evidence’*? based on cross-sectional data. How-
ever, previous longitudinal studies have followed
young children for relatively short periods (two to
four years), leaving unresolved the question of
whether the effects of air pollution persist from ad-
olescence into adulthood. The Children’s Health
Study?? enrolled children from 12 southern Cali-
fornia communities representing a wide range of ex-
posures to ambient air pollution. We documented
the children’s respiratory growth from the ages of
10 to 18 years. Over this eight-year period, children
have substantial increases in lung function. By the
age of 18 years, girls’ lungs have nearly matured,
and the growth in lung function in boys has slowed
considerably, as compared with the rate in earlier
adolescence.’* We analyzed the association be-
tween long-term exposure to ambient air pollution
and the growth in lung function over the eight-year
period from the ages of 10 to 18 years. We also ex-
amined whether any observed effect of air pollution
on this eight-year growth period results in clinically
significant deficits in attained lung function at the
age of 18 years.

METHODS

STUDY SUBJECTS
In 1993, the Children’s Health Study recruited 1759
fourth-grade children (average age, 10 years) from
elementary schools in 12 southern California com-
munities as part of an investigation of the long-term
effects of air pollution on children’s respiratory
health.%*213 Data on pulmonary function were ob-
tained by trained field technicians, who traveled to
study schools annually from the spring of 1993
through the spring of 2001 to perform maximal-
effort spirometric testing of the children. Details of
the testing protocol have been published previous-
ly.??2 We analyzed three measures of pulmonary
function: forced vital capacity (FVC), forced expira-
tory volume in the first second (FEV,)}, and maximal
midexpiratory flow rate (MMEF). Pulmonary-func-
tion tests were not performed on any child who was
absentfrom school on the day of testing, but such a

child was still eligible for resting in subsequent
years, Children who moved away from their recruit-
ment community were classified as lost to follow-up
and were not tested further. From the initial sample
of the 1759 children in 1993, the number of chil-
dren available for follow-up was 1414 in 1995, 1252
in 1997, 1031 in 1999, and 747 in 2001, reflecting
the atrition of approximately 10 percent of subjects
per year,

Abaseline questionnaire, completed at study en-
try by each child’s parents or legal guardian, was
used to obtain information on the children’s char-
acteristics, including race, presence or absence of
Hispanic ethnic background, level of parental edu-
cation, presence or absence of a history of asthma
diagnosed by a doctor, exposure to maternal smok-
ing in utero, and household exposure to gas stoves,
pets, and environmental tobacco smoke. Questions
administered at the time of annual pulmonary-func-
tion testing were used to update information on
asthma status, personal smoking status, and expo-
sure to environmental tobacco smoke, The distribu-
tion of baseline characteristics of all study subjects
and of two subgroups defined according to the
length of follow-up (all eightyears or less than eight
years) is shown in the Supplementary Appendix
{available with the full text of this article at www.
nejm.org). The length of follow-up was significant-
ly associated with factors related to the mobility of
the population, including race, presence or absence
of Hispanic ethnic background, presence or ab-
sence of exposure to environmental tobacco smoke,
and parents’ level of education. However, the length
of follow-up was not significantly associated with
baseline lung function or the level of exposure to
air pollution, suggesting that the loss to follow-up
did not differ with respect to the primary variables
of interest.

The study protocol was approved by the institu-
tional review board for human studies at the Uni-
versity of Southern California, and written informed
consent was provided by a parent or legal guardian
for all study subjects. We did not obtain assent from
minor children, since this was not standard practice
when the study was initiated.

AIR-POLLUTION DATA

Air-pollution-monitoring stations were established
in each of the 12 study communities and provided
continuous data, beginning in 1994. Each station
measured average houtly levels of ozone, nitrogen
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dioxide, and particulate matter with an aerodynam-
ic diameter of less than 10 pm (PM, ). Stations also
collected two-week integrated-filter samples for
measuring acid vapor and the mass and chemical
makeup of particulate matter with an aerodynamic
diameter of less than 2.5 pm (PM, 5). Acidvaporin-
cluded both inorganic acids (nitric and hydrochlo-
ric) and organic acids (formic and acetic). For sta-
tistical analysis, we used total acid, computed as the
sum of nitric, formic, and acetic acid levels. Hydro-
chioric acid was excluded from this sum, since lev-
els were very low and close to the limit of detection.
In addition to measuring PM, ¢, we determined the
levels of elemental carbon and organic carbon,
using method 5040 of the National Institute for Oc-
cupational Safety and Health.*® We computed an-
nual averages on the basis of average levels in a
24-hour period in the case of PM,;; and nitrogen di-
oxide, and a two-week period in the case of PM, 5,
elemental carbon, organic carbon, and acid vapor.
For ozone, we computed the annual average of the
levels obtained from 10 a.m. to 6 p.m. (the eight-
hour daytime average) and of the one-hour maximal
levels. We also calculated long-term mean pollutant
levels (from 1994 through 2000} for use in the statis-
tical analysis of the lung-function outcomes.

STATISTICAL ANALYSIS
The outcome data consisted of the results of 5454
pulmonary-function tests of 876 girls and 5300 tests
0f 883 boys over the eight-year period. We adopted
atwo-stage regression approach to relate the longi-
tudinal pulmonary-function data for each child to
the average air-pollution levels in each study com-
munity.

The first-stage model was a regression of each
pulmonary-function measure (values were log-
transformed) on age to obtain separate, community-
specific average growth curves for girls and boys.
To account for the growth pattern during this peri-
od, we used a linear spline model** that consisted of
four straight lines over the age intervals of younger
than 12 years, 12 to 14 years, 14 to 16 years, and old-
er than 16 years, constrained to be connected at the
three “knot” points. The model included adjust-
ments for log values for height; body-mass index
(the weight in kilograms divided by the square of
the height in meters); the square of the body-mass
index; race; the presence or absence of Hispanic
ethnic background, doctor-diagnosed asthma, any
tobacco smoking by the child in the preceding year,

exposure to environmental tobacco smoke, and ex-
ercise or respiratory tract illness on the day of the
test; and indicator variables for the field technician
and the spirometer. In addition to these covariates,
random effects were included to account for the
multiple measurements contributed by each sub-
ject. An analysis of residual values confirmed that
the assumptions of the model had been satisfied,
The first-stage model was used to estimate the mean
and variance of the growth in lung function over the
eight-year period in each of the 12 communities,
separately for girls and boys.

The second-stage model was a linear regression
of the 24 sex- and community-specific estimates of
the growth in lung function over the eight-year pe-
riod on the corresponding average levels of each air
pollutant in each community. Inverses of the first-
stage variances were incorporated as weights, and a
community-specific random effect was included to
account for residual variation between communi-
ties. A sex-by-pollutant interaction was included in
the model to evaluate whether there was a difference
in the effect of a given pollutant between the sexes,
and when this value was nonsignificant, the model
was refitted to estimate the sex-averaged effect of the
pollutant. Pollutant effects are reported as the differ-
ence in the growth in lung function over the eight-
year period from the least to the most polluted
community, with negative differences indicative of
growth deficits with increasing exposure. We also
considered two-pollutant models obtained by si-
multaneously regressing the growth in lung func-
tion over the eight-year period on pairs of pollutants.

In addition to examining the growth in lung
function over the eight-year period, we analyzed the
FEV, measurements obtained in 746 subjects dur-
ing the last year of follow-up (average age, 17.9
years) to determine whether exposure to air pollu-
tion was associated with clinically significant defi-
cits in attained FEV,. We defined a low FEV, as an
attained FEV, below 80 percent of the predicted val-
ue, a criterion commonly used in clinical settings to
identify persons who are at increased risk for ad-
verse respiratory conditions. To determine the pre-
dicted FEV,, we first fitted a regression model for
observed FEV, (using log-transformed values) with
the following predictors: log-transformed height,
body-mass index, the square of the body-mass in-
dex, sex, race or ethnic group, asthma status, field
technician, and interactions between sex and log-
transformed height, sex and asthma, and sex and
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race or ethnic group. This model explained 71 per-
cent of the variance in the attained FEV, level. For
each subject, we then computed the predicted FEV,
from the model and considered subjects to have a
low FEV, if the ratio of observed to predicted FEV,
was less than 80 percent. Linear regression was then
used to examine the correlation between the com-
munity-specific proportion of subjects with a low
FEV, and the average level of each pollutant from
1994 through 2000. This model included a commu-
nity-specific random effect to account for residual
variation. Regression procedures in SAS software!®

were used to fitall models. Associations denoted as
statistically significant were those that yielded a
P value of less than 0.05, assuming a two-sided al-
ternative hypothesis.

RESULTS

From 1994 through 2000, there was substantial
variation in the average levels of study pollutants
across the 12 communities, with relatively litde year-
to-year variation in the annual levels within each
community (Fig. 1). From 1994 through 2000, the
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Figure 1. Mean (+SD} Annual Average Levels of Pollutants from 1994 through 2000 in the 12 Study Communities In Southern California.

AL denotes Alpine, AT Atascadero, LE Lake Elsinore, LA Lake Arrowhead, LN Lancaster, LM Lompoc, LB Long Beach, ML Mira Loma, RV
Riverside, $D San Dimas, SM Santa Maria, and UP Upland. O, denotes ozone, NO, nitrogen dioxide, and PM,, and PM, 5 particulate matter
with an aerodynamic diameter of less than 10 ym and less than 2.5 ym, respectively.
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average levels of ozone were not significantly cor-
related across communities with any other study
pollutant (Table 1). However, correlations between
other pairs of pollutants were all significant, rang-
ing from an R 0of 0.64 (P<0.05) for nitrogen dioxide
and organic carbon, to an R of 0.97 (P<0.001) for
PM,,, and organic carbon. Thus, nitrogen dioxide,
acid vapor, and the particulate-matter pollutants can
be regarded as a correlated “package” of pollutants
with a similar pattern relative to each other across
the 12 communities.

Among the girls, the average FEV, increased
from 1988 ml at the age of 10 years to 3332 ml at
the age of 18 years, yielding an average growth in
FEV, 0f 1344 ml over the eight-year period (Table 2).
The corresponding averages in boys were 2082 ml
and 4464 ml, yielding an average growth in FEV, of
2382 ml over the eight-year period, Similar patterns
of growth over the eight-year period were observed
for FVC and MMEF (Table 2).

Although the average growth in FEV, was larger
in boys thanin girls, the correlations of growth with
air pollution did not differ significantly between the
sexes, as shown for nitrogen dioxide in Figure 2.
The sex-averaged analysis, depicted by the regres-
sion line in Figure 2, demonstrated a significant
negative correlation between the growth in FEV,
over the eight-year period and the average nitrogen
dioxide level (P=0.005). The estimated difference
in the average growth in FEV, over the eight-year
period from the community with the lowest nitro-
gen dioxide level to the community with the high-
est nitrogen dioxide level, represented by the slope

of the plotted regression line in Figure 2, was
-101.4 mlL

Estimated differences in the growth of FEV,,
FVC, and MMEF during the eight-year period with
respect to all pollutants are summarized in Table 3.
Deficits in the growth of FEV, and FVC were ob-
served for all pollutants, and deficits in the growth
of MMEF were observed for all but ozone, with
several combinations of outcome variables and pol-
lutants atraining statistical significance. Specifical-
ly, for FEV, we observed significant negative cor-
relations between the growth in this variable over
the eight-year period and exposure to acid vapor
(P=0.004), PM,  (P=0.04), and elemental carbon
{P=0.007), in addition to the above-mentioned cor-
relation with nitrogen dioxide. As with FEV,, the ef-
fects of the various pollutants on FVC and MMEF
did not differ significantly between boys and girls.
Significant deficits in FVC were associated with ex-
posure to nitrogen dioxide (P=0.05) and acid vapor
{P=0.03), whereas deficits in MMEF were associat-
ed with exposure to nitrogen dioxide (P=0.02) and
elemental carbon (P=0.04). There was no signifi-
cant evidence that ozone, either the average value
obtained from 10 a.m. to 6 p.m. or the one-hour
maximal level, was associated with any measure of
lung function. In two-pollutant models for any of
the measures of pulmonary function, adjustment
for ozone did not substantially alter the effect es-
timates or significance levels of any other pollut-
ant (data not shown). In general, two-pollutant
models for any pair of pollutants did not provide a
significantly better fit to the data than the corre-

Table 1. Correlation of Mean Air-Pollution Levels from 1994 through 2000 across the 12 Study Communities.*

Pollutant

C,
1-Hour maximal level 0.98 0.10
10a.m.—6 p.m. -0.11

NO,

Acid vaporf

PM,q

PM; s

Elemental catbon

O, (10 am~6p.m.) NO,

Elemental  Organic
Acid Vapor? PM,, PM, Carbon Carbon

Rvalue
0.53 0.31 033 017 0.25
0.35 0.18 0.18 ~0.03 0.13
0.87 0.67 0.7% 0.94 0.64
0.79 0.87 0.88 0.76
0.95 0.85 0.97
0351 0.91
0.82

* Unless otherwise noted, values are the 24-hour average pollution levels. O, denotes ozone, NO, nitrogen dioxide, and
PM,, and PM, ; particulate matter with an aerodynamic diameter of less than 10 ym and less than 2.5 ym, respectively.

1 Acid vapor is the sum of nitric, formic, and acetic acid levels.
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Table 2. Mean Levels of Growth in Pulmonary Function during the Eight-Year Study Period, from 1993 to 2001,

Pulmonary-Function Measure Girls Boys
Average Average
Age of 10yr Ageof18yr  8.yrgrowth Ageof 10yr Age of 18yr  8-yr growth
FVC (ml) 2262 3790 1528 2427 5202 2775
FEV, (ml} 1988 3332 1344 2082 4464 2382
MMEF (mi/sec) 2311 3739 1428 2287 4709 2422

* Levels at the ages of 10 and 18 years are derived from the growth model described in the Methods section. FVC denotes
forced vital capacity, FEV, forced expiratory volume in one second, and MMEF maximal midexpiratory flow rate,

sponding single-pollutant models; this was notsur-
prising, given the strong correlation between most
pollutants,

The association between pollution and the
growth in FEV, over the eight-year period remained
significant in a variety of sensitivity analyses (Table
4). For example, estimates of the effect of acid
vapor and elemental carbon (model 1 in Table 4)
changed little with adjustment for in-utero exposure
to maternal smoking {model 2), presence in the
home of a gas stove (model 3) or pets (model 4), or
parental level of education (model 5). To account
for possible confounding by short-term effects of
air pollution, we fitted a model thatadjusted for the
average ozone, nitrogen dioxide, and PM,, levels
on the three days before each child’s pulmonary-
function test. This adjustment also had little effect

on the estimates of the long-term effects of air pol-
lution (model 6). Table 4 also shows thatthe effects
of pollutants remained large and significant in the
subgroups of children with no history of asthma
(model 7) and those with no history of smoking
{model 8). The effects of pollutants were not sig-
nificant among the 457 children who had a history
of asthma or among the 483 children who had ever
smoked (data not shown), although the sample siz-
es in these subgroups were small. Model 9 demon-
strates that the extremes in pollutant levels did not
drive the observed associations; in other words, we
found similar effect estimates after eliminating the
two communities with the highest and lowest levels
of each pollutant. Finally, model 10 shows the
effects of pollutants in the subgroup of subjects
who underwent pulmonary-function testing in both
1993 and 2001 (i.e., subjects who participated in
both the first and last year of the study). The mag-

nitudes of effects in this subgroup were similar to
1450 ° :‘;;"5 2485 those in the entire sample (model 1), suggesting
v that observed effects of pollutants in the entire sam-
= 14204 2455 = . )
£ . E | ple cannot be attributed to biased losses to follow-
tg 1330 2425 §* up across communities. These sensitivity analyses
w1360 2395w | werealsoapplied to the other pollutants and to FVC
g 1330 365 § and MMEF, with similar results.
2 100 L, - Pollution-related deficits in the average growth
@ . L2335 B . . . .
- > in lung function over the eight-year period resulted
% 1270+ * o 2305 {5 in clinically important deficits in attained lung func-
g 1240 275 2 tion at the age of 18 vears (Fig. 3). Across the 12
12104 ® Loses communities, a clinically low FEV, was positively
o 4 '0 correlated with the level of exposure to nitrogen
o 5 10 15 20 25 30 35 40 dioxide (P=0.005), acid vapor (P=0.01), PMy,
NO, (ppb) (P=0.02), PM, ¢ (P=0.002), and elemental carbon
{P=0.006). For example, the estimated proportion
Figure 2. Community-Specific Average Growth in FEV, among Girls and Boys | Of children with a low FEV, (represented by the re-
Duting the Eight-Year Period from 1993 to 2001 Plotted against Average Nitro- | gression line in Fig. 3) was 1.6 percentat the lowest
gen Dioxide (NO,} Levels from 1394 through 2000. level of exposure to PM, 5 and was 4.9 times as great

(7.9 percent) at the highestlevel of exposure to PM, 4
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Table 3. Difference in Average Growth in Lung Function over the Eight-Year Study Period from the Least to the Most Polluted Community.*
Pollutant 134 FEV, MMEF
Difference Difference Difference
(95% CI) P value (95% Ci) P Value (95% C1y
mi ml ml/fsec
O
10 a.m.-6 p.m, -50.6 (-171.0t0 69.7) 0.37 ~22.8 (-122.3 t0 76.6) 0.62 85.6 (-130.0t0 301L.1)
1-Hour maximal level  -70.3 (-183.3t0 42.6) 0.20 -44.5 (-138.9 10 50.0} 0.32 45.7 (-172.3 10 263.6)
NG, -95.0 (-189.4 10 -0.6) 0.05 ~101.4 {-164.5 to -38.4) 0.005 -211.0{~377.6to~44.4)
Acid vapor -105.2 (-1945t0-15.9) 003  -1058 (-1688t0o-42.7)  0.004 -165.0 (-344.8 to 14.7)
PMyq -60.2 (-190.6 to 70.3) 0.33 ~-82.1 (-176.9t0 12.8) 0.08  -154.2(-373.31069.8)
PM, ~60.1 {-166.1 to 45.9) 0.24 -79.7 {(-153.0 to -6.4) 0.04 ~168.9 (-345.5t0 7.8)
Elemental carbon -77.7 (-166.7 to 11.3) 0.08 -87.9 (-146.4 to -29.4) 0.007 -165.5 {-323.410-7.6)
Organic carbon ~58.6 (-196.110 78.8) 0.37 -86.2 (-185.6t0 13.3) 0.08 -151.2 (-389.4t0 87.1)

P Value

0.40
0.65
0.02
0.07
0.1s
0.06
0.04
0.19

* Values are the differences in the estimated rate of eight-year growth at the lowest and highest observed levels of the indicated poliutant. Dif-
ferences are scaled to the range across the 12 study communities in the average level of each pollutant from 1994 through 2000 as follows:
37.5 ppb of O4 (measured from 10 a.m. to 6 p.m.), 46.0 ppb of Oy {the one-hour maximal level}, 34.6 ppb of NO,, 9.6 ppb of acid vapor, 51.4
ug of PM,, per cubic meter, 22.8 pg of PM, ¢ per cubic meter, 1.2 yg of elemental carbon per cubic meter, and 10.5 yg of organic carbon per

cubic meter. Cl denotes confidence interval,

{P=0.002). Similar associations between these pol-
lutants and a low FEV, were observed in the sub-
group of children with no history of asthma and
the subgroup with no history of smoking (data not
shown). Alow FEV; was not significantly correlated
with exposure to ozone in any group.

DISCUSSION

The results of this study provide robust evidence
thatlung development, as measured by the growth
in FVC, FEV,, and MMEF from the ages of 10 to 18
years, is reduced in children exposed to higher lev-
els of ambient air pollution. The strongest associa-
tions were observed between FEV, and a correlated
set of pollutants, specifically nitrogen dioxide, acid
vapor, and elemental carbon. The effects of these
pollutants on FEV; were similar in boys and girls
and remained significant among children with no
history of asthma and among those with no history
of smoking, suggesting that most children are sus-
ceptible to the chronic respiratory effects of breath-
ing polluted air. The magnitude of the observed ef-
fects of air pollution on the growth in lung function
during this age interval was similar to those that
have been reported for exposure to maternal smok-
ing*”*® and smaller than those reported for the ef-
fects of personal smoking.3”1?

Cumulative deficits in the growth in lung func-
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tion during the eight-year study period resulted ina
strong association between exposure to air pollu-
tion and a clinically low FEV, at the age of 18 years.
In general, lung development is essentially com-
pletein girls by the age of 18 years, whereas in boys
it continues into their early 20s, but at a much re-
duced rate. It is therefore unlikely that clinically sig-
nificant deficits in lung function at the age of 18
years will be reversed in either girls or boys as they
complete the transition into adulthood. Deficits in
lung function during young adulthood may increase
the risk of respiratory conditions — for example,
episodic wheezing that occurs during a viral infec-
tion.2® However, the greatest effect of pollution-
related deficits may occur later in life, since reduced
lung function is a strong risk factor for complica-
tions and death during adulthood.?*-?7

Deficits in lung function were associated with a
correlated set of pollutants that included nitrogen
dioxide, acid vapor, fine-particulate matter (PM, q),
and elemental carbon. In southern California, the
primary source of these pollutants is motorvehicles,
either through direct tailpipe emissions or down-
wind physical and photochemical reactions of ve-
hicular emissions. Both gasoline- and diesel-pow-
ered engines contribute to the tons of pollutants
exhausted into southern California’s air every day,
with diesel vehicles responsible for disproportion-
ate amounts of nitrogen dioxide, PM, 5, and ele-
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Study Period.®

Table 4. Sensitivity Analysis of the Effects of Acid Vapor and Elemental Carbon on Growth in FEV, over the Eight-Year

Model

Main mode! {model 1)1
Additional covariates:

Main model + in-utero exposure to maternal
smoking {model 2)

Main model + exposure to gas stove (model 3}
Main model + pets in home (model 4)

Main model + parental leve! of education
{model 5)

Main model + short-term effects of pollution
{model 6)§

Subgroup effects
No history of asthma {model 7}§
No history of smoking (model 8)}

After exclusion of communities with lowest and
highest levels of pollution {(model 9y**

Complete follow-up {model 10)1+

~105.8 (-168.8 to -42.7)

-108.8 {(-173.3 10 -44.2}

-106.0 (-181.5 to ~30.6)
-108.4 (-171.6 to -45.2)
-100.7 (-167.2 to -34.2)

~112.4 (-201.4 10 ~23.3)

-98.1 (-166.4 10 ~29.8)
-115.6 (-233.7 to 2.5)
-106.7 (-192.3 to -21.2)

-132.4 (-226.2t0 -38.7)

Acid Vapor Elemental Carbon

Difference (95% Confidence Interval)
~87.9 {(~146.4 to ~29.4)

-85.8 (-147.410-24.1)

-84.8 (-154.7 10 ~14.9)
-89.8 (-149.1 10 -30.6)
-80.9 {-142.7 t0 -19.0)

-103.2 (-181.8 to -24.5)

-88.9 (-149.2 to -28.6)
-113.3 (-214.9 10 -11.6)
-94.7 (-173.710-15.7)

-97.4 (-195.6 10 0.9}

* Values are the differences in the estimated rate of eight-year growth at the lowest and highest observed levels of the in-
dicated poliutant. Differences are scaled to the range across the 12 study communities in the average level of each pol-
jutant from 1994 through 2000 as follows: 9.6 ppb of acid vapor and 1.2 pg of elemental carbon per cubic meter,

function test.

e B s

Model 1 is equivalent to effect estimates for FEV, in Table 3 and is based on data on 1759 children.
The main model was adjusted for each of the covariates listed.
Values were adjusted for the average levels of O,, NO,, and PM,, on the three days before each child's pulmonary-

The analysis includes data on 1302 children with no history of doctor-diagnosed asthma.
I The analysis includes data on 1276 children with no history of active tobacco smoking at any time during follow-up.

w*The analysis excludes children from the two communities with the lowest and highest levels of each pollutant. This
leaves 1507 children {excluding those from Lompoc and Upland) in the analysis of acid vapor and 1484 children
{excluding those from Lompoc and Long Beach) in the analysis of elemental carbon.

17 The analysis includes 713 children who underwent pulmonary-function testing in both 1993 and 2001 (i.e,, those

observed throughout the study).

mental carbon. In the current study, however, we
could not discern the independent effects of pollut-
ants because they came from common sources and
there was a high degree of intercorrelation among
them; similar difficulties have also been encoun-
tered in other studies of lung function and air-pol-
lutant mixtures. 292830 gince ozone is also formed
during photochemical reactions involving fuel-
combustion products, one might expect ozone to
be correlated with the other study pollutants and
therefore to show similar associations with lung
function. However, the Children’s Health Studywas
specifically designed to minimize the correlation of
ozone with other pollutants across the 12 study
communities. Thus, although ozone has been con-
vincingly linked to acute health effects in many oth-
er studies,** our results provide little evidence that

ambient ozone at current levels is associated with
chronic deficits in the growth of lung function in
children. Only a few other studies have addressed
the long-term effects of ozone on lung development
in children, and results have beeninconsistent,3* Al-
though we found little evidence of an effect of
ozone, this result needs to be interpreted with cau-
tion given the potential for substantial misclassifi-
cation of exposure to ozone.?%33

The mechanism whereby exposure to pollutants
could lead to reduced lung development is un-
known, but there are many possibilities. Our ob-
servation of associations between air pollution and
all three measures of lung function — FVC, FEV,,
and MMEF - suggests that more than one process
is involved. FVC is largely a function of the number
and size of alveoli, with differences in volume pri-
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less than 2.5 pm, respectively,

Figure 3. Community-Specific Proportion of 18-Year-Olds with a FEV, below 80 Percent of the Predicted Value Plotted against the Average

The correlation coefficient (R} and P value are shown for each comparison. AL denotes Alpine, AT Atascadero, LE Lake Elsinore, LA Lake
Arrowhead, LN Lancaster, LM Lompoc, LB Long Beach, ML Mira Loma, RY Riverside, SD San Dimas, SM Santa Maria, and UP Upland.
O, denotes ozone, NO, nitrogen dioxide, and PM,, and PM, 5 particulate matter with an aerodynamic diameter of less than 10 pm and

marily attributable to differences in the number of
alveoli, since their size is relatively constant.?* How-
ever, since the postnatal increase in the number of
alveoliis complete by the age of 10 years, pollution-
related deficits in the growth of FVC and FEV, dur-
ing adolescence may, in part, reflect a reduction in
the growth of alveoli. Another plausible mechanism
of the effect of air pollution on lung development is
airway inflammation, such as occurs in bronchioli-
tis; such changes have been observed in the airways

of smokers and of subjects who lived in polluted
environments, 3536

A strength of our study was the long-term, pro-
spective follow-up of a large cohort, with exposure
and outcome data collected in a consistent manner
throughout the study period. As in any epidemio-
logic study, however, the observed effects could be
biased by underlying associations of the exposure
and outcome to some confounding variables. We
adjusted for known potential confounders, includ-
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ing personal characteristics and other sources of
exposure to pollutants, but the possibility of con-
founding by other factors still exists. Over the eight-
year follow-up period, approximately 10 percent of
study subjects were lost to follow-up each year. At-
trition is a potential source of bias in a cohort study
if loss to follow-up is related to both exposure and
outcome, However, we did not see evidence that the
loss of subjects was related to either baseline lung
function or exposure to air pollution. In addition,
we observed significant associations between air
pollution and lung growth in the subgroup of chil-
dren who were followed for the full eight years of
the study, with effects that were similar in magni-
tude to those in the group as a whole, thus making
loss of subjects an unlikely source of bias.

We have shown that exposure to ambient air
pollution is correlated with significant deficits in
respiratory growth over an eight-year period, lead-
ing to clinically important deficits in lung function
at the age of 18 years. The specific pollutants that

were associated with these deficits included nitro-
gen dioxide, acid vapor, PM, 5, and elemental car-
bon. These pollutants are products of primary fuel
combustion, and since they are present at similar
levels in many other areas,?”3% we believe that our
results can be generalized to children living outside
southern California. Given the magnitude of the ob-
served effects and the importance of lung function
as a determinant of morbidity and mortality during
adulthood, continued emphasis on the identifica-
tion of strategies for reducing levels of urban air pol-
lutants is warranted.
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