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February 1, 2016

Mr. Jeff Steichen

Development Services Department
City of Chula Vista

276 Fourth Avenue

Chula Vista, CA 91910

Reference: 701 I Street Air Quality Analvsis ~ Environmental Health Coalition Comment Letter

(RECON Number 7937)

Dear Mr. Steichen:

Thank vou for your comments on the Air Quality Analysis prepared for 701 D Street in Chula Vista,
California.

RECON has reviewed the comment letter submitted by the Environmental Health Coalition (EHC) on the
701 D Apartment Project. Thiz letter provides the City with additional information relative to our Air
Quality Analysis.

1.

o

The EHC comment letter identified the wording of the Chula Vista General Plan Policy E 6.10. The
EHC statement that the policy has not been met is incorrect. A Health Risk Assessment (HRA) was
prepared for the project, and the attendant health rizks were mitigated to the extent feasible and
maximum extent practicable.

An EHC comment stated “[t]he health risk asseszment in incomplete and does not reflect current of
future expected conditions”, as it does not include modeling for the widening of the I-5 freeway
between the 905 and 54 freeways. However, the Health Risk Assessment uses the American
Meteorological Society/Environmental Protection Agency Regulatory Model (AERMOD) 10 model
vehicular emizsions from the freeway. AERMOD i1s the current regulatory model and has been
designed to provide as accurate an analysis as possible and is used for health risk assessments
throughout the United States as well as the state of Califorma. It is necessary to represent the
freeway spatially within AERMOD. Thus, the freeway is characterized as a series of partially
overlapped volume sources, e.g., cubes. The emissions from the freeway were assigned to each
volume source, which were given dimensions adequate to cover the entire width of the freeway.
which provides a reasonable prediction of the dizpersion of diesel particulate matter (PM) for the
evaluation of potential risk to future residents of the project. While widening the freeway may move
traffic closer to some residents, it would also move traffic farther from the residents on the other side
of the freeway. Furthermore, the emissions used in the analysis are based on current emission rates.
However, emission rates from diesel engines will decrease due to increasingly stringent emission
standards and phase-out of older vehicles. Based on the emission estimates included in the
California Air Resources Board's (CARB) current Emissions Factor Model (EMFAC), emissions rates
between 2015 and 2020 would be reduced by approximately 44 percent by 2020, 80.5 percent by
2030, and 90.5 percent by 2050. As the widening of the freeway would not occur until 2035, the
analysiz is based on the freeway configuration during the highest risk period and evaluates potential
health risks from traffic in a reasonable manner.
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The EHC comment letter further states that “the cancer rizk analyvsis is based on diesel particulate
only.” Thiz is correct. As stated in the report, the region-wide rizsk from diesel PM is approximately
420 in a million, thus CARB states "diesel PM poses the greatest health risk ...."." Therefore, the
health risk assessment addresses the risk-driving substance, diesel PM, and used segment-specific
traffic information to calculate the risk from the risk-driving substance. Additionally, the comment
attempts to adjust to the risk results based on general information about contributions from other
pollutants. It is not appropriate to simply adjust the risk estimates without site-specific information.
Therefore, regardless of whether or not the impacts from benzene, 1,3-butadiene, and ethylbenzene
were included in the analysis, the conclusions and mitigation provided in the analyvsis would be
unchanged.

An EHC comment indicates that background levels of pollutants are underestimated. The analysis
presents background air quality data from the nearest air quality monitoring station to the project
site as recommended by the San Diego Aiwr Pollution Control District. This is the only source of valid
data in the project vicinity and is therefore appropriate for this project and adequate to characterize
the air pollution at the site. It is not feasible, necessary. nor required to conduct ambient monitoring
at every project site. Furthermore, the air quality analysis assesses the potential health risk from
the freeway, 1.e., the nearest air pollution source to the project.

An EHC comment states that an “acute health hazard analyzis is missing.” This is a correct
statement. However, as there is no state or federal acute reference exposzure level for diesel PM,
which as noted 1s the risk-driving substance, the analysis could not conduct this evaluation. The
comment also noted that California does not have a reference exposure level (REL) for diesel PM.
This is incorrect, as California has identified an inhalation REL of 5 micrograms per cubic meter
{ug/m?3)T, which was used in the analysis.

A comment states that “effectiveness of mitigations 1s not established.” The comment implies that
modeling is required to indicate how a wall or vegetation would alter the pollution plumes or cancer
risks downwind of the freeway. This statement indicates a lack of understanding as to how air
dispersion models such as AERMOD function. There is no means of inzerting a wall or vegetation
within the model to demonstrate reductions in concentrations. The model is a Gaussian plume model
and does not recognize barriers or vegetation in its calculation of downwind concentrations. It is
therefore not possible to model the effectivenesz of the mitigation measures as suggested by the
comment. The analysis therefore must rely on published studies showing the effectiveness of
mitigation measures, which were based on the recommendations of the California Air Pollution
Control Officers Association (CAPCOA) in their 2009 guidance Health Risk Assessments for Proposed
Land Use Projects?.

A comment states that “threshold of significance for exposure of sensitive receptors to toxic air
contaminants should be no higher than background.” While this is a laudable goal. it is not realistic
nor is it consistent with federal or state standards for health risk assessments for other sources. As
the state and federal levels of governments have identified acceptable levels of risk, the City relies on
the expertise of CARB and the U.S. Environmental Protection Agency. Additionally, it should be
noted as stated in the air quality analysis:

* The California Almanac of Emissions and Air Quality — 2009 Edition,
http://www.arb.ca.gov/agd/almanac/almanac09/pdfichap509.pdf.

¥ Air Toxicology and Epidemiology. OEHHA Acute, 8-hour and Chronic Reference Exposure Level (REL) Summary.
http:/fwww.oehha.ca.gov/air/allrels himl.

* Health Risk Assessments for Proposed Land Use Projects htip:/fwww capcoa.orgiwp-
content/uploads/2012/03/CAPCOA_HRA LU_Guidelines_8-6-09.pdf.
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This analysis is considered to be conservative as the potential methods used tend to
overestimate rather than underestimate health risks . ... A first tier (Tier 1)
evaluation uses the high-end point estimate (i.e., the 95th percentiles) breathing
rates for the inhalation .. . . These higher breathing rates result in incremental
cancer risk estimates that represent the upper-range of predictions and therefore
health risks that may be associated with exposure to vehicles.

Therefore, the City’'s reliance on the methods and standards of these agencies is appropriate.

7. An EHC comment states that the “project fails to heed the science-based guidance in the ARB Air
Guality and Land Use Handbook.” The comment goes on to state that the project should not be
located within 500 feet of the freeway. However, as stated by CARB when the Handbook was
prepared (2004):

... long-term goal [of CARB] iz to reduce diesel PM emissions 85% by 2020.
However, cleaning up diesel engines will take time as new engine standards phase in
and programs to accelerate fleet turnover or retrofit existing engines are
implemented.

At this point in time, the majority of CARB's diesel PM reduction regulations have been
implemented, which have reduced and will continue to reduce diesel PM emissions, as discussed
under response 2. Thus, the 500-foot set-back is based on older emissions data and is offered as
precautionary distance based on the set-back required for schools unless an analysis is conducted.
Based on the mitigation provided. the 500-foot set-back iz not necessary. However, as stated by
CARB:

... any recommendations or considerations contained in the Handbook are voluntary
and do not constitute a requirement or mandate for either land use agencies or local
air districts.”

8. An EHC comment states the “HRA does not include all feasible mitigations.” The analysis has
provided mitigation sufficient to reduce the impacts to the extent feasible and practicable. As the
impacts were mitigated to less than significant, the project does not need to implement all feasible
mitigation measures. The identified mitigation would be included in the project requirements and in
rental disclosures. Furthermore, the suggestion that the project move all future residents 500 feet
from the freeway iz not a feasible measure, as the entire site is located within 500 feet of the
freeway, and this measure would, by definition. create a different project. In addition, as the project
site is zoned R3P (Apartment Residential Precise Plan) and 1s designated as RH (Residential-High)
in the General Plan, the project would be consistent with the General Plan land use designation and
with the growth anticipated by the General Plan and San Diego Association of Governments.

Please let me know if you have any questions or require any further information.
Sincerely,

W M W

William Maddux
Senior Technical Specialist

WAM:eab



Meeting of the City Council
February 2, 2016
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ATTACHED IS ADDITIONAL INFORMATION RECEIVED SUBSEQUENT TO THE
FILING OF THE APPEAL BY THE APPELLANT ON DECEMBER 135, 2015.



Jeff Steichen

From: : Pairicia Aguilar

Sent: Frday, January 15, 2016 1:44 PiA

To: ’ ]

Cc: Jeif Steichen

Subject: _FW: Environmental Health Coalition comments on condo proposal at 701 D Street
Attachments: EHC_toCouncil_CondoProject_Final.pdf '

Dear Mr. Spoaner; | wanted to make you aware of the attached correspondence members of the City Council received
from the Environmental Health Coalition (EHC) regarding the 701 D St. project. City staff is looking into the health-
related issues raised in EHC's letter. | am writing to let you know this may cause a delay in the date your appeal will be
heard by the city council, which was tentatively set for February 2.

We will try to keep you informed. And of course you ¢an always reach out to the project manager, Jeff Steichen, for
information.

Let us know if you have any questions. Best,

Councilinember Patricia Aguilar
City of Chula Vista

(619) 691-5044
paguilar@chulavistaca.gov

From: Laura Hunter [

Sent: Thursday, January 14, 2016 3:15 PM
To: Mary Salas; Pamela Bensoussan; Patricia Aguilar; John McCann; Steve Miesen
Subject: Environmental Health Coalition comments on condo proposal at 701 D Street

Dear Mayor Salas and City Council,
We hope you had a great New Year! 1 will be contacting all of you soon to request a meeting about a few issues in Chula
Vista. )
In the meantime, Environmental Health Coalition has asked me to transmit this comment letter regarding the proposed
development at 701 D street. There are very significant deficiencies in the Health Risk Assessment that should be
resolved before this project is considered. Further, given the very serious heatth risks posed by freeway air pollution to
children, this should be evaluated for consistency with the recently adopted Healthy Chula Vista Action Plan initiative.
As Joy Williams will be on vacation for several weeks, please direct any comments or questions to me.

" Thank you for considering these comments.
Laura Hunter



January 14, 2016

Mayor Salas and City Council
"Chula Vista City Council
Chula Vista, CA

RE: Opposition to location of residential uses within 500 feet of a2 freeway
Dear Mayor Salas and City Council members,

Environmental Health Coalition (EHC) was involved in the creation of the Chula Vista
General Plan Update and the Specific Plan. One of the significant improvements to the
General plan policies was the inclusion of policy E 6.10. that attempted to reflect the
guidance from the Air Resources Board that homes and other sensitive uses should not be
located within 500 feet of a freeway.

General Plan Policy E 6.10 reads: The siting of new sensitive receivers within 500 feet of
highways resulting from development or redevelopment projects shall require the
preparation of a health risk assessment as part of the CEQA review of the project. Attendant
health risks identified in the Health Risk Assessment (HRA) shall be feasibly mitigated to the
maximurm extent practicable, in accordance with CEQA, in order to help ensure that
applicable federal and state standards are not exceeded.

We have recently learned of a project that is proposed that would put people in harm’s way
by locating residences within this buffer zone.

While a project Health Risk Assessment (HRA) has been drafted, this policy has not been
met. Itis important to remember the point of a HRA is to assess the situation so that the
project can be revised to prevent health risks to future residents. There are several
deficiencies with the HRA listed below and there are mitigation measures that should be
adopted that have not been.

Due to majof‘ health concerns for future residents living there and the precedent this
action may set, Environmental Health Coalition unequivocally opposes the location
of condos within the 500 foot zone from the freeway and the off-ramp.

There are several reasons for this position.

1. The Health Risk Assessment in incomplete and does not reflect current or future
expected conditions.

EMPOWERING PEOPLE. ORGANIZING COMMUNITIES. ACHIEVING JUSTICE.
EMPODERANDD A LAGENTE. ORGANIZANDD A LAS COMUKIDADES. LOGRANDO LA JUSTICIA.
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The SANDAG Phased Revenue Constrained Network plan for 2033 includes two additional
lanes on the [-5 freeway in Chula Vista between the 905 and the 54 freeways.! [If these lanes are
added to the outer lanes of the freeway, the edge of the freeway will be even closer to residences.
-The new lanes will increase capacity on the roadway, ultimately resulting in additional VMT on
this segment of roadway, as induced demand increases the volume of traffic. The HRA must
address this potentially major impact on the freeway and the resuiting exposure 1o traffic
poliutants. .

Immediately to the north, the [-5 will be expanded with two additional managed lanes and two
additional general purpose lanes. The impacts of these expansions on the Chula Vista portion of
the 1-5 must be examined as well, as a bottleneck resulting from the southbound flow of traffic
from National City into Chula Vista may create congestion and added traffic poliutant exposure
to the residents at 701 D Street.

It also does not appear that the flow of traffic in the off-ramp to 54 is included in the .
analysis.

2. The Cancer Risk Analysis is Based on Diesel Only

Even without the estimates of future freeway impacts, the estimated cancer hazards of freeway
traffic impacts are over 10/million for the most exposed residential receptors:

e 448 per million for a 70-year exposure;

¢ 38.1 per million for a 30-year exposure;

¢ 272 per million for 9 years of childhood exposure.

Based on the discussion of cancer risk on page 32 of the draft air quality analysis, the cancer nisk
analysis was based exclusively on diesel inhalation. It is true that diesel is the dominant health
hazard in California’s air and accounts for approximately 70% of the cancer risk hazard from
ambient air pollution, according to California ARB. However, it is not the sole cancer-causing
agent in traffic pollution. Other pollutants such as benzene, ethylbenzene, and butadiene also add
to the hazard. The 100% cancer risks to the most exposed residential receptors, then, would be:

» 64 per million for a 70-year exposure;

¢ 54 per mullion for a 30-year exposure; and

+ 38.8 per million for 9 years of childhood exposure.

The conclusion of the cancer risk analysis, that healih hazards are below 10 per million, is clearly
uniyue.

3. Background Pollution Levels are Underestimated

! hiip:/Awww. sdforward.com/pdfs/RP final/AppendixA-
TransponmionProiectquStsandPhasina.pdf

o



Further, the background level of poilution for residents in this area 1s underestimated. The HRA
should have analvzed the site as a ‘localized hotspot’ not as part of the region. People who live
in the project will be directly adjacent to significant air pollution. These are the levels of
pollution they will breathe, not the air at the station at 80 E. [ street (over 2 miles away) where
ihe pollution has already diluted.

~ 4. Acute Health Hazard Analysis is Missing

The hazards of short-term impacts of high levels of exposure, such as happens during rush hours
and other periods of high traffic levels, are not addressed at all. It should be noted in the analysis
that California does not have a REL for diesel” and the question of shorter term impacts, such as
asthma exacerbations, 15 outstanding. Placement of residential housing within 500 feet of a
freeway creates an obvious question about potential impacts of exposure 1o peak periods of
traffic poliution, and the RECON analysis does not answer that question, or even acknowledge
that decision makers and potential residents might reasonably want this information.

5. Effectiveness of Mitigations is Not Established

The document asserts that mitigations such as sound walls and vegetation will reduce the healih
hazard to levels considered accepiable by agencies. However, no modeling is included to
indicate how a wall or vegetation would alter the pollution plumes or risk isopleths downwind of
the freeway. A related question is whether a sound wall makes pollution levels further from the
freeway higher, as at least some modeling shows.? No recommendations are provided on how
high a wall would be needed to effectively reduce levels of traffic pollution to background levels.
No mitigations are proposed that would locate the residential buildings beyond 500 feet of the
freeway, such as by siting the parking areas on the side of the parcel that is closest to the
freeway. )

6. Threshold of Significance For Exposure of Sensitive Receptors to Toxic Air
Contaminants Should Be No Higher Than Background

The Lead Agency for a project has the legal authority and, in fact, is encouraged under CEQA
Guidelines §15064.7 to develop and publish its own thresholds of significance. In determining
whether an effect will be adverse or bepeficial, the lead agency shall consider the views held
by members of the public in all areas affected as expressed in the whole record before the
lead agency. (§ 15064.7(c)) Lead agencies may also consider thresholds of significance
previously adopied or recommended by other public agencies, or recommended by experts,
provided the decision of the lead agency to adopt such thresholds is supported by
substantial evidence. (§15064.7(b))

t httos/fwww. oehha.ca.pov/aic/allrels.himi

3 Neng et al., 2010, summarized in http://www.aomd gov/docs/default-source/technolo -tesearchfTechnolo
Forums/near-road-mitigation-measuresfucr-veakatram.odi ?sivrsn=2




CEQA Guidelines recognize that the level of impacts and their sigatficance depends upon a
multitude of factors such as project seiting, design, construction, etc. CEQA Guidelines also call
for careful judgiment based on scientific and factual data to the extent possible and explain, “For

example, an activity which may not be significant in an urban area may be significant in a rural
area.” (§ 15064(b)).

- The census tract in which the site is located ranks high on California’s screening model for
environmental jusiice, CalEnviroScreen. The census tract ranks in the top 86-90% statewide,
meaning that it scores higher on combined indicators for environmental pollution and
socioeconomic vulnerability than 86 to 90% of all census tracts within the state. Within the San
Diego region, this tract is the 10® highest, out of 628 tracts. A CalEnviroScreen indicator of
particular relevance is the traffic density indicator; on this measure of traffic impact, the site
census tract is at the 91.85 percentile staiewide. Clearly, residents in this census tract are already
exposed to waffic at higher than normal levels, even for California. Other indicators on which
this tract has high CalEnviroScreen percentiles include Cleanup Sites, Hazardous Waste, Low
Birth Weight, Education levels, Linguistic [solaiion, Poverty, and Unemployment.

According to the most recent APCD Air Quality Network Analysis, The city of Chula Vista has
one of the highest rates of respiratory ailments in the County. *

Table 3.1 Health Risks Summary by Station in the Network Assessment notes that the Chula
Vista area has *Very high rates for this location/station and surrounding area... ” The maximum
ranking 1s 10 (the worst). Chula Vistaisa 9.

Residents of this community need affordable housing that does not create illness or worsen their
health status. EHC recorumnends that additional analysis be completed to fully elucidaie the
health hazards of this site, and develop site-specific mitigations that will reduce health hazards to
background levels.

7. Project fails to heed the science-based guidance in the ARB Air Quality and Land
Use Handbook.

Another serious deficiency is the location of homes within 500-1,000 feet of the freeway.
The Air Resources Board Air Quality and Land Use Handbook: A Community Health
Perspective is relevant here. The ARB guidelines recommend a minimum separation
between residential development and freeways of 500 feet to avoid increased cancer
and non-cancer risks.>

Fuirther, the Handbook finds that additional non-cancer health risks are attributable to
proximity within 1,000 feet.® The project directly contravenes the Air Resources Board

* htto:/fvrww.sdapcd.org/air/reportsf2015 Network Assessment.pdf, page 5.
5 2005_April_http:/Awvww.arb.ca.gov/ch/handbook. pdf
6 2005_Ibid, ARB Land Use Guidelines, Table 1-2



Land Use guidance. Any homes within this area should be abandoned as they are too close
to the freeway for good health of the residents. '

We understand that this guidance is not regulation. However, it is the guidance of the air
regulators based on the abundant science, is clear~—locating homes within 500-1000 feet
of a freeways is unhealthful.

The developers are urged to examine their conscience to see if they really want to be the
vehicle by which future residents, including pregnant women, children, and eilderly are at
high risk of asthma, birth defects, cancer, and other health hazards due to their poor
planning. The City should evaluate this as well as a matter of policy. If no change is made,
then this issue is a significant and unmitigated impact and the Council should deny the
project altogether.

To better protect future residents, the project should be revised to remove all homes from
the known unhealthful areas within 1,000 feet of the freeway. We hope the City will
require the developers to move residents out of harm’s way.

8. HRA does not include all feasible mitigations.

The most obvious and feasible mitigation is to move all homes out of the 500 foot zone.

The filters cannot be assumed to protect residents since there is no guarantee they will be
run or maintained. To be effective, the planning would have to have a filtration system that
could not be controlled by individual owners and was maintained as a mitigation measure.
Such a mitigation is not included so any benefits of the filters are not guaranteed. There
are many reason why future residents may not run their filters—cost, desire to reduce
energy use, etc...

Even if the electrostatic filters remove all particulates, children will be playing outside
where the air is unfiltered. The project should be re-designed to move all residential and
playground areas away from the freeway.

Thank you for the opportunity to comment on this matter.

Sincerely,

Joy Williams, MPH
Research Director

L



Jjeff Steichen

From: Valorie Thompson G

Sent: Monday, January 18, 2016 12:38 PM

To: . Jeff Steichen

Subject: RE: Air Quality Analysis, 701 O Street, City of Chula Vista (RECOM Number 7937)
Attachments: 701 D AQ Comment Letter 011816 docx

Jeff,

Here are my preliminary thoughts on the letter that was sent. In my opinion the only issue that has potential merit is
the issue regarding other pollutants {(benzene, 1,3-butadiene, and ethylbenzene); however, | do not believe that the
conclusions of the study would change, nor would the mitigation measures,

Let me know if you want to discuss

Valorie

From: Jeff Steichen [mailto: Jsteichen@chulavistaca.qov)
Sent: Friday, January 15, 2016 2:05 PM
To: Valorie Thompson

Subject: RE: Air Quality Analysis, 701 D Street, City of Chula Vista {RECON Number 7937)
Importance: High

Valerie,

Per my voicemail message to you, I've been asked by our director to have you review the attached letter that was just
sent to the Mayor and City Council questioning the adequacy of the health risk assessment that was prepared for the
701 “D” Street project, for which you conducted the third party review. Could you please review and comment on this
letter at the earliest convenience. We will pay you for the time you spend on this.

Thanks,

Jefi

From: Valorie Thompson (I

Sent: Tuesday, October 13, 2015 9:22 AM

To: Jeif Steichen

Subject: RE: Air Quality Analysis, 701 D Street, City of Chula Vista (RECON Number 7937)
Jeff,

l have two minor comments, please see the attached letter. Otherwise | am satisfied that the report has been carrected.

Valorie

From: Jeff Steichen [mailto:steichen@chulavistaca.gov]

Sent: iMonday, October 12, 2015 11:47 AM

To: Valorie Thompson

Subject: RE: Air Quality Analysis, 701 D Street, City of Chula Vista (RECON Number 7937)




Valorie, .
Attached is response to comiment letter and reviséd Air Quaiity Anziysis. Please confirm receipt.
Thanks,

Jeif

From: Valorie Thompson (G

Sent: Wednesday, October 07, 2015 8:20 AM

To: Jeff Steichen

Subject: RE: Air Quality Analysis, 701 D Street, City of Chula Vista (RECON Number 7937)

Jeff,
| have no additional comments on the GHG analysis. | do, however, have continued concerns about the Air Quality
Analysis with regard to the air toxics analysis that has been conducted for the project. Please see the attached letter

and let me know if you have any questions. Thanks.

Valorie

From: Jefi Steichen [mailto:Jsteichen@chulavistaca.qov]
Sent: Tuesday, October 06, 2015 2:13 PM

To: Valorie Thompson
Subject: FW: Air Quality Analysis, 701 D Street, City of Chula Vista (RECON Number 7937)

Valarie,

Attached please find response to previous comments and revised Air Quality Report. Please review this revised
document and provide comments (revised GHG Analysis will be sent in separate email).

Thank You,

leff
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January 18, 2016

Mr. Jeff Steichen

Development Services Department
+ City of Chula Vista

276 Fourth Avenue

Chula Vista, CA 91910

RE: 701 D Street Air Quality Analysis
EHC Comment Letter

Dear Mr. Steichen:”

Scientific Resources Associated (SRA) has reviewed the comment letter submitted by the
Environmental Health Coalition on the 701 D Apartment Project. We are providing this
letter to provide the City with additional information relative to our review of the Air
Quality Analysis.

1. The EHC has stated that the health risk assessment is incomplete because it does
not consider widening of the I-5 freeway between the 905 and 54 freeways. The
Health Risk Assessment relies on use of the AERMOD model to represent traffic
on the freeway. Within the model, the freeway is treated as a series of volume
sources. The AERMOD model is a tool that is designed to provide as accurate an
analysis as possible, and is used for health risk assessments throughout the state of
California. It is necessary within the model to represent the freeway spatially.

The emissions from the freeway were allocated to the volume sources, which
cover the widih of the freeway and provide a reasonable evaluation of risk to
residents at the project. Widening of the freeway may move some traffic closer to
the residents, but will also move traffic farther from residents on the other side of
the freeway. Furthermore, because the emissions are highest in the early part of
the exposure period due to increasingly stringent emission standards and phase-
out of older vehicles, and the widening of the freeway would not occur until 2033, -
the analysis takes into account the freeway configuration during the highest risk
period. The analysis therefore accounts for impacts from traffic in a reasonable
manner.

1328 Kaimalino Lane San Diego, CA 92109 {858) 488-2987



Mr. Jeff Sieichen

January 18, 2016

Page 2

2.

L

The comment states that the health nisk assessment 1s lacking because it does not
address nisks from pollutanis other than diesel particulate; and further attempts to
adjust the nisk results based on general information about contnibutions from other
pollutants. The health risk assessment addresses the risk-driving substance, diesel
particulaie matter, and used segment-specific traffic information to calculate the
risk from the risk-driving substance. It is not appropnate to simply adjust the nsk
estimates without site-specific information.

Regardless of whether the impacts from benzene, 1.3-butadiene, and ethylbenzene
are added to the analysis, the conclusions of the study would be unchanged.

The comment indicates that background levels of pollutants are underestimated.
The analysis presents background air quality data from the closest monitoring
station to the project site, which is the only data in the imumediate vicinity of the
site and is therefore appropnate for this project. It is not necessary nor required to
conduct ambient monitoring at every project site. Furthermore, the analysis does
present an evaluation of impacts from the freeway, which is the closest air
pollution source to the site.

The comment states that an acute risk analysis was not conducted. As the
comment correctly points out, there is no acute reference exposure level for diesel
pariiculate matter, the nisk-driving substance. The analysis did look at impacts
from PM 10 emissions, which were analyzed on a short-term basis.

The comment states that the effectiveness of the mitigation was not analyzed.
The comment that no modeling is included to indicate how a wall or vegetation
would alter the pollution plumes or risk isopleths downwind of the freeway indicates
a lack of understanding as to how air dispersion models such as AERMOD work.
There is no means of inserting a wall or vegetation within the model to demonstrate
reductions in concentrations. The model is a Gaussian plume model and does not
recognize barriers or vegetation in its calculation of downwind concentrations. It is
therefore not possible to model the effectiveness of the mitigation measures as -
suggested by the comment. The analysis therefore must rely on published studies
showing the effectiveness of mitigation measures proposed {or the project.

The remaining comments deal with policies established by the City of Chula Vista, and
are not technical in nature. We have therefore responded to the technical comments on
the health nsk assessment.

1328 Kaimalino Lane San Diego, CA 92108 (858) 488-2937



M, Jeff Steichen
January 18, 2016
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We appreciate the opportunity to work with you on this projeci. Please let me know if
you have any questions or require any further inforination.

Sincerely,

ﬂm@/,

Valorie L. Thompson, Ph.D.
Principal

1328 Kaimalino Lane San Diego, CA 92108 ) (858) 488-2987



Jeff Steichen

From: ’ Kelly Broughton

Sent: Tuesday, February 02, 2016 12:27 PM ‘

To: Jeff Steichen

Subject: ) g PW: Additional studies on health risks and living near a freeway
* Attachments: ehp.1408865 alt. de ehp 1409430 alt.pdf

Here's the recent correspondence.

—-—Qriginal Message---—--

From: Pamela Bensoussan [PBensoussan@chulawstaca gov)

Received: Monday, 01 Feb 2016, 4:48PM

To: Gary Halbert [GHalbert@chulavistaca.govi

CC: Kelly Broughton {kbroughton@chulavistaca.gov)

Subject: FW: Additional studies on health risks and living near a freeway

FY1 - this just came in this aftemoon. -PB

From: Laura Hunter (NN

Sent: Monday, February 01, 2016 3:01 PM
To: Pamela Bensoussan
Subject: Additional studies on health risks and living near a freeway

Hl Pamela,

I know there has been a response to our letter but it is highly flawed. Here is just one quick follow up.._here are two
studies hot off the presses that discuss more health impacts from living near a freeway. The one about near-roadway
pollution includes a statement that health risks fram traffic will rise even as the level of exposure goes down, because
the population will be aging — a response to the consultant’s statement that health risks in 2035 will be less.

The other one is about kids and noise. | don’t remember what the HRA says about noise and the extent to which it will
be prevented by a sound wall. It just adds to our concerns about the lack of envl review and the lack of
comprehensiveness of the analysis that was done.

Last the consultants site the need to rely on “studies’ but we cannot find any in the record that they are referring to.
More soon

Thanks

Laura

Near-Roadway Air Pollution and Coronary Heart Disease: Burden of Disease and Potential

Impact of a Greenhouse Gas Reduction Strategy in Southern California raokesh Ghosh, 1 Frederick

Lurmann,2 Lauro Perez, 3,4 Bryan Penfold,z Sylvia Brandt,s John Wilson,s Meredith Milet,7 Nino Kanzli,s,c and Rob McConnells \Depanment of
Preventive Medicine, Keck School of Medicine, University of Southern California, Los Angeles, California, USA; zSonoma Techaology inc., Petatuma, Catifornia,
USA; 3Swiss Tropical and Public Heahth Institete, Basel, Swizerland; sUniversity of Basel, Basel, Switzerland; stniversity of Massachuserts Amherst, Amhers:,
Massachuvsens; sSpatial Sciences instinuie, Dama and David Domsife College of Lenters, Asts, and Sciences, University of Southern California, Los Angeles, California
USA; 7Czlifornia Depaniment of Public Hezlth, Richmond, California, USA Bacigroend: Several studies have estimated the burden of coronary heart disease
(CHD) mortality from ambieot regional particulate matier £ 2.5 um (PMzs). The burden of near-roadway sir pollution (NRAP) generally has not
been examined, despite evidence of a causal link with CHD. oBjective: We investigated the CHD burden from NRAP and compared it with the PMys
burden in the California South Coast Air Basin for 2008 and under a compact urban growth greenhouse gas reduction scenario for 2035, Metoas: We
estimated the population attributable fraction and oumber of CHD events attribut-able to residential traffic densiry, proximity to a major road,
elemental carbon (EC), acd PM1.s compared with tbe expected disease burden if the population were exposed to backgroand levels of air pollution.
razus: fo 2008, an estimated 1,300 CHD deaths (6.8% of the total) were attribotable to traffic density, 430 deaths (2.4%) to residential proximity to 2
major road, 20d 690 (3.7%) to EC. There were 1,900 deaths (10.4%) attributable to PMzs. Although reduced exposures in 2035 should resultio
sraller fracdoas of CHD atwibutable to traffic density, EC, and PMzz, the numbers of estimated deaths artributable to each of these exposures are

1 i L[4



anticipated to increase to 2,300, 300, and 2:9b0, respectively, due to population aging. A similar pattero of increasing NRAP-ativibutable CHD
hospitalizations was estimaled to occur between 2008 and 2033, concwsien: These results sugaest that a large burden of preventablie CHD mortality is
aftributable to NRAP aud i5 likely to increase even with decrensing exposure by 20532 due to vulnerability of an aging population. Greenhouse gas
reduciion strategies developed to mitigate climate change offer unexploited opportunities for air pollution hieatth co-benefits. cimian: Ghosh R,
Lurmaua F, Perez L, Pealold B, Brondt S, Wilson J, Milet &1, Kiiuzli N, McConnell R. 2016. Near-roadway air pollution and coronary heart disease:

burden of disease and potential impact of a greenhouse gas reduction strategy in Southern California. Enviren Health Perspeet 124:193-208,
bitp:f/dx.doi.ore/10.128%lip. 1408865




A Section 5G3-coniormani HTML version of this 2riicte
is available a: i:tepfidz doiorgi10.1269/2hy. 14G85A5.
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Introduction

Eme:ging evidence suggests a causal lisk
berween near-roadway air pollution (NRAP)
and coronary hearr disezse {CHD) morality
and morbidity (Gan ec al. 2010, 2011;
Hoffmann et al. 2006; Kan et al. 2008). The
2010 American Heart Association sciencific
statemeat on ambient particles noted that
NRAP “25 a whole appears 10 be a specific
source associaied with cardiovascular risk®
{Brook et al. 2010). Since then, addizional
longirudinal studies have demonstrated consis-
tent associadons beoween NRAP and CHD,
using traffic density, proximiry o roadways,
and a near-roadway pollutaot surrogate,
clemenral carbon {Gan et al. 2010, 2011; Xan
et al. 2008). Although the specific polluiants
in NRAP resporsible for health cffects are not
entircly clear, cvidence suggests that NRAP
effecss are independeat of those of particulate
matier € 2.5 pm (PM,5) (Hoffmann et al.
3006). However, in contrast to PM; 5, there
has been lizde examination of the NRAP-
attribucable diszase burden. Furthermore,

alshough tegional PM levels have been
declining in most of the Unired States over
several decades (Motallebi et al, 2003) due
to cffective regulatory policy, some indica-
tors of NRAP exposure such as vehicle miles
traveled have increased oarkedly over the same
period (U.S. Department of Transoorra:m'!
2013). There is 2 need 1o assess the NRAP-
arribuzable burden of discase.

We assessed the buiden of CHD
ariributable ro NRAP relative 10 PMy ¢
in Southern California, which has high
regional PM; 5 levels and a dense netwoik
of high-velume traffic corridors in close
proximicy 1o residences. We also esiimated
the CHD health co-bencefits of California’s
landmatk legislation (SB 375) to reduce
zreenhouse gas emissions (more than one-
ihird of which come from cars and tnecks)
by 16% in 2033. The Souihe:n California
Associztion of Governments (SCAG)
has developed a regional plan char 2ims 1o
reduce per capira vehicle miles traveled,
because chis has substandal impacr on

Enviroaments) Health Perspectives - vow: 1241 tiuwzez 21 Febieary 2015

greenhouse gas emissions (SCAG 2012a).
This is to be accomplished with 2 land use
devclopment siraiegy designed to reduce
the reed for automobile cravel by encour-
aging denser residential development in
already developed urban areas that are
served by public iransport and by discoue-
aging new development in currenty unde-
veloped areas (SCAG 2012a). To support
compact urban development condutive o
walking and use of public transportation,
transportaiian investment will focus on
improving public wransport by increasing
service frequency and transit connzetions,
and creating bicycle 2nd pedestrian infra-
structure. The Californiz Air Resource
Board's and the U.5. Environmental
Prorection Agency's (EPA) stricter vehicle
exhaust emission siandards, requirements
for increased proportions of zero emission
vehides, and higher fuel economy standards
are expecred to subsiantially redece furure
conventional and greenhouse gas emissions
per mile of vehide wravel. We estimated the
population cxposure 10 NRAP and PM; s,
which will be associated with implementa-
ton of these changes, and the corresponding
pollution-ateriburable CHD.
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Methods

Caiscentration—response functions, "There are
only a few studies of associations of CHD
mortality and hospitalization with NRAD
conducted tn Norch America and there-
fore mote likely to be relevant to Southern
California than swedies from ocher parts of
the wotld. We used conceniration—response
funcdons (CRF) from siudies of nwo surro-
gaies of NRAP exposure: raffic density
and resideniial proximity 1o a major road
(Table 1). The traffic density CRF was
based on a four-communirties study in the
Midwestern and Easiern United Statss (Kan
et al, 2008). We used a CRF for residen-
tial elemencal carbon (EC), based on black
carbon, derived from an adminisuazive dara
sex covering the entire Vancouver, Canada,
pepulation: (Gan et al. 2011). (For estimazing
EC-auriburable burden of disease, black
carbon was converted to EC, as described
in the Supplemen:al Material, *Methods.”)
EC ts an indicator of diesel exhaust expasuce
in Southern California (Geller et al. 2003)
and is commonly considered a near-rozdway
pollutant (W et al. 2009). EC may provide
a lawice for toxicologically relevant merals
and zdsorbed arganics that are inhaled
deep inio the lung (Bell e al. 2009; Janssen
er al. 2012). We selecred the CRF from the
Varcouver study, because it was estimated
from z nerwork of measurements reflecrive
of fine-scale spatial variation heavily influ-
enced by roadway sources, and was derived
for a similar age diswibution and for CHD
ouicomes comparable to the CRFs for other
NRAP indicziors used in this analysis. For
consistency, we used a CRF for proximity
10 a major road derived from the Vancouver
study (Gan ev al. 2010). For comparison
with the NRAP effects, we also estimarted the
burden of regional PM; 5 exposure, based on

a CRF 1hat is esed in mortality risk asscss-

"ment for regulatory purposes by the U.S. EPA

(Krewski ecal. 2009; U.S. EPA 2009}
Population data spasinl allocurion.
The geographic domain for our siudy was
California’s Souzk Coast Air Basin (SoCAB),
comprising ihe southern part of Los Angeles
County, western purtions of Riverside and
San Bernardino counties, and all of Orange
County {Figure 1), 2 region with histori-
cally high air pollution levels. Daza for che
torzl population, housckolds, land use, and
boundary polygons of the legally defined
real estare parcels were acquired from the

_cegional planning agency, SCAG, for 2008.

The population and houschold data were
spatially resolved in approximarely 11,000
travel activigy zones {TAZs) thac are used in
the agency’s travel demand models (SCAG
2012b). The TAZ populations were agsigned
to residential-zoned parcels within each TAZ.
If all parcels within a TAZ were single-family
residences, the population per houschold
was assigned uniformly. If all parcels widhin
a TAZ were multi-family residences, the
parce] populations were apportioned based on
parcel areas. If both exisied, the single-family
residence parcels were assigned the counry-
averzge number of persons per houschold,
and the emaindec of the TAZ popuhation was
assigned based on che areas of the mulii-family
parcels. The popularion was assumed to reside
at the cenrroid of the land parcel, which is
more zccurace than traditional methods of
locaring populaiton at census-block centroids
or block-group cenoids.

We estimated the 2033 population
disiribuiion based on the 2035 scenasio of
the Sustainable Communities Strategy of the
régionz} transporaation plan that was designed
io maximally reduce greenhouse gas emis-

sions in Souchern California (SCAG 2012a).

he popelation 2nd nember ol hauscholds by
TAZ were acquired from SCAG along with
the General Plan land use for future devel-
opment zreas (SCAG 2012a). The popula-
tion assignmeni method for existing parcels
was the same for 2035 as 2008. To avoid
assigning large populations to the center
of large areas designased for future residen-
tia growth in the General Plan, we used 2
grid-like approach o define potential new
parcels near existing and furure roadways,
and 10 apportion the future population to
these parcels. The resubt of this procedure
was totzl population essimates for about 4
million existing and potencial new parcels in
the SoCAB in 2008 and 2035.

Because the ¢pidemiological studics
of cffects of air pollurion on CHD were
consistently conducted on the population
2 45 years of 2ge, we estimated the 2008 and
2035 parcel populations in this age group
using the relative age distributions from the
2010 Census tract dara and 2035 counry-levet
ptojection, respectively, obtained from the
California Department of Finanee (2013).

CHD mortality and hespitalization.
Czusc-specific morrality and hospitaliza-
tion for 2008 were available by ZIP code
from the California Deparrment of Public
Health by age group (45-54, 55-64, -
65-74, 75-84, and 2z 85 ycars}. Deaths in
International Clapificasion of Diseases, 10th -
Revision (1CD-10) codes 1201259, based on
thase used in the srudies from which the EC
and proximity to a major road CRFs were
derived (Gan et 2k 2010, 2011), were used 0
ssimate CHD monality rates for the popula-
tion ageregaied o the ZIP code level. We used
these same ICD outcomes and rates in esti-
mating the wraffic densiy—atuiburable deaths,
even chough the CRF for traffic density was
obained from 2 smdy that included 2dditional

Table 1. Study characteristics and the concentsation—eesponse functons ({CRF} used in the aztributable fraction estimason.
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ICD codes (E10-14, 110-11, M6-51, 70,
197, J5t, J96, R96. R98-99) (Kan ci al.
2008). Akhough using the reduced number
ot {CD codes likely resulied in underestimared
traffic densicy—auriburable CHD deaths, i
made it possible to compare the wrafhe densicy
estiruates with those for EC and proximicy 0
major road. Hospiralizations for ICD-9 (944
Revision) codes 410414 and 429.2 were used
1o calcutare CHD hospitalization rates (Gan
cral. 2011).

- Because the projected 2035 age distibu-
tion was available only at the councy level, the
2008 age-specific mornality and hospitaliea-
tion raies were aggregaied to the counry fevel
and applied to the projected 2035 age-specific
populztion in cach SoCAB county to esdmaie
the corresponding death and hospitalization
counts (and rates in the 2 45-year age group)
in 2035. Because SoCAB comprises only a
portion of some counties, this calculation
assumed that the projected 2035 population
age distribution for the geographic pordon of
cach counscy in the S0CAB will be the same
as that of the entire county. The estimates of
mortality and hospitalization also assumed
thar the age-specific rares in 2008 will be the
same in 2035.

Exposure assessmens. The approzach for
exposure assessment involved characterization
of near-rad expaswes using trafhc density and
traffic proximicy markers and applications of
regional- and local-scale air quality dispession
models to estimate parcel level annual average
EC and PM, 5 mass concenitations. Regionat
axposure 2cross Southern California was est-
mated using the Communiry Multiscale Ar
Quality model, version 4.7.1 {(hip:/iaww.
epa.govlecramQ01/) (Carrer 2000), and the
Weather Research and Forecasting model
version 3.3 metcorological fidds (hopu/fwww.
wrf-model.orgf). The model analyses were
conducted for 2 large Southern California
domain extending from 160 km west of the
port of Los Angeles 1o the Colorade River in
the east, and from Bakersficld in the north
0 100 kro south of San Dicgo in the south.
Model simulations were ren by the South
Caast Alr Quality Monitoring District as

Tl

i
47

Figure 1, Geagiaphical coverage of the stucy area
is shown by the thick black border. Thin blue lines
show the couniy bovndaries and the coasiline.

Maar-roadwray polluticn and coronary heart disease

part of the Air Quality Managemene Plan
(SCAQMD 2013). 'ihe domain was spaially
resolved using 4 km x 4 km hodzontal grids
and 13 vertical layers. Modcl simulations
were run by the South Coast Air Qualicy
Monitoring Distriet as part of the Air Qualiry
Masagement Plan (SCAQMD 2013). Annyal
condirions were simutased for a 2008 bascline
and for 2035 with the regional cransportation
plan dements (SCAG 20122). The emissions
and meicorological inputs, modeling proce-
dures, outputs, and model performance are
described elsewhere [SCAQMD (2013),
Appendices V and VTL. The regional model's
gridded estimases for 2nnual average EC and
PM; 4 mass concentrations were assigned
to alk parcels with ceniroids within each
4 = 4 'on grid.

Because regional models cannor resolve
local polluzant gradients near roadways, a line
souree dispersion model, Calined (Benson
1992), was applied o characrerize the local-
scale impacts of on-road mobile source EC
emissions from roads within 2 km of each
parcd. The Calined model’s estirmates of annual
average EC incremental conzenurations from
local rozdway sources were superimposed on
the regional model estimares for cach parcel.
The Caline4 model was z2pplied using locl
surface wind dat from the nearest monitoring
station, light-duty and heavy-ducy vehicle
emission factors from the EMFAC2011 model
{CARB 2011, 2013b}, and roadway geomerry
and zenual average traffic volumes from the
SCAG gaveldemand modd. -

The SCAG wavel-demand model for
roadways was used to sirmulate craffic for
the 20083 bascline and 2035 furure scenario
with the regional iransporazion plan conurol
measures (SCAG 2012b). The model uses
geographically accurate roadway locatioas
for freewavs and expressways (group 1),
major arterials {group 2), and minor arte-
rials and major collectors (group 3). Each
travel direction was represented separarely
for large roads, and the smaller roads were
bidirectional. SCAG developed separate
traffic demand models and craffic volumes
for lighi-duty and heavy-dury vehicles on all
roadway links. Average daily traffic volumes
were deiermined by aggregaring the simulated
wraffic volumes for morning, midday, after-
noon, evening, and nighttime trafhc. SCAG
applied the models 1o simulate wraffic for the
2008 bascline and 2035 furture year with the
regional transpotation plan conurol measures.
The estimated future emission inventory
included growth and emission controls based
on the South Coast Air Quality Monizoring
District’s Air Quality Managemen: Plan
(SCAQMD 2013) and SCAG’s regional
transportation plan (SCAG 2012a).

Othsr exposure markers were the distance
to nearest roads and tratfic densicy. The

Ervisoninent2) Health Perspectives - votuse 124 | utnazea 2 | February 2016

distances lrom the center of cach residen-
tizl parce! 1o the nearest road in groups t-2
(freevay or major arterial) were compured
using ESRI's ArcG1S tools. This is consisienc
with the CRF comresponding to the distance
to freeways or major roads marker {150 m
from the closest freeway or 50 m from the
closest major road) {Gan eral. 2010).

-The traffic density marker represenes
distance-decayed annual average daily traffic
volume sursounding cach residential pascel
location. The SCAG roadway geometry and
link-based traffte volumes were used with 2
ArcGIS deesizy funcion that lincardy decayed
iraffic volumes from 100% ar the rozdway
centerline 1o 10% at 300 m perpendicular to
the roadway. This decay mre is consisten: with
the observed primary polluant concenzration
gradients near roadways (Karuer et al. 2010;
Zhu cr al. 2002, 2008). The traffic deosity
beyond the 300-m radius buffer was assigned 2
value of zero. Because the marker was initially
developed for CHD and traffic densiry CRF
in 1987-1939 (Kan ct al. 2008), and vehide
emission rates per kilometer of travel have
declined subszantially since this time period,
the traffic density marker was adjusted based
on the EMFAC201) model (CARB 20132)
estimaies of the changes in fleer average
PM; 5 emission rates berween 1989 and 2008
{—62.1%) and projecied for 2035 (~76.4%).

Usicg the modeled exposures for zach
of the three continuous exposures (eraffic
deasity, EC, and PM; ;). the population-
weighted mcan exposure was calculared by
mudtiplying the population 2 43 years of age
in cach parcel with the exposurc assigned
to that parcel {p;). The summarion of this
product over all parcels was divided by the
rotal population, 2s shown in Equaton | (by
county and for the endre SoCAB).

Populationneighsed mean exposure =

i (Pop::laubn », % Exposure ‘,‘_)

- .
S Tou! population

Aerributable burden estimarion. For
the population 2 45 years, we estimaied
the CHD population-asiriburable fracrion
{PAF) dus to residential proximity to major
roadways in 2008 z2nd 2033 based on the
proporiion cxposed (pn;,) and the corre-
sponding CRF from the original study, in the
standard PAF formula {Equation 2).

PAF = p o, (CRF — 1)/
[Pexp (CRE - 1} + 1] (2]

Traffic density, EC, and PM; ; CRFs
(Table i} were originally reported per 1 log
urit {proximiry-wrighied vehicles per day), per
1 interquarsile range (IQR = 0.94 = 103/m
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of black <arbon reflectance}. or per
10 pa/m?, respectively. The populasion-
" weighted mean exposurce estimated using
Equation 1 was divided by the respecrive
IQR (EC) or 10 pg/m? (PM;5) and this
value was used to rescale the CRF to the
population-weighted mean value by expo-
aentiadon (Equation 3). EC (micrograms per
cubie meter) was converted to black catbon

(10-%/rn) 1o march with the original CRF. (See -

Supplemental Mazerial, *Methods.”)

CRF sopubrdon-weighted mezn eparete —
(CRch i exposa: .Jpop;!m-\-negm e Spase
3]

Because the PAFs for trafhc densicy, EC,
and PM; 5 were caleulated for 2 population-
weighted mean exposurc foc the entire
populazion, the proportion exposed (pgy) in
Equation 2 becomes unity and Equation 2
reduces to Equation 4:

PAF = (CRF - 1)/CRF. i4]

We sclecied 2 background level above which
the impact was quantified. For EC and
PM,z, PAFs were estimared for the reduc-
tion of the population-weighted mean levels
w0 background levels of 0.12 and 5.6 pglm
respectively, baseé on measuremenss in a
clean Cenzral California coastal community
{Lompoc) for the period 1994-2001 (Perzrs
et al. 2004). Previous studies used similar back-
ground levels and methodology (Anenberg
et al. 2010; Evans et al. 2013). Because wafhc
is entirely anthropogenic, the background level
for eraffic densiry was 1.0, as increased CHD
risk {Table 1) was only observed at exposures
> 1 {log uaffic dendry of 2ero0).

The 2008 and 2035 auributable aumbers
were estintated by multiplying e poputadon
2 45 years by the CHD morality or hospitali-
zation sates and che PAF (Equation 5).

Populztion-armibunble number gt chosiatizrion
= Population, 45
% Rate poratiophorpitlizases
x PAanﬂqﬂn;-inlbu:ha' {5)

We calculated the PAF and the auribur-
able number for the porition of cach county
within the SoCAB znd also for the zatice
SoCAB region. The PAF and the aruibuizble
number for the distance to roadways marker
of NRAP exposure can be merprcted as the
proportion and number of deaths, respec-

"~ ively, thar could be prevented if no one lived
within 150 m from a freeway or 30 m from a
major road. For EC and PM, 5, the PAF (or
number of aitribuiable events) can be inter-
preted as the proportion (aumber) that could
be prevented if the population-wreighied mean
exposures were reduced 10 background levels.
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To distinguish the impaci of the projected

‘change in vxposurc in 2035 from the impact

of the projected change in the population
age distribution in 2035, we estimated the
atributable evens for 2035 for a hypothetical
scenario in which the 2008 2ge disuribudon
were applied to the 2035 population.

Statistieal uncertainty anafysis. We
constructed the 95% uncerainty interval (Ul}
around the point cstimates accounting for the
uncerainry in each of the paramerers used 0
calculate the PAF, as suggssied by Greenland
{2004). The Ul for the uathc densicy, EC,
and PM; 5 PAF was calculated by incorpo-
rating the vncertainey of the rescaled CRF,
that is, the hazard ratio exponentiated 1o the
population-weighted mean. The Ul for the
progimity PAF was estimated accounting for
the uncentzinty in both parameters (proximicy
CRF and the propornion 2xposed).

Results

“The roral SoCAB population was 13.5 million
in 2008 and is projected to increase by
approximately 3 million in 2033. However,
the proportion 2 45 years ax risk for CHD
is expecred to increase from 35% in 2003
to 3% in 2033 (Table 2). As 2 resulr, the
increase in the CHD moriality rates, which
reflect the change in the population age
distribution, are projecied to increase dispro-
portionately with the population increase,
from 3.4 to 4.9 deaths per 1,000 popula-
tion. SoCAB CHD hospizalization rates are
projected to increase frorm 8.9 per 1,000 in
2008 to 11.3 per 1,000 in 2035.

Annual average population-weighted
traffic density was markedly skewed (sze
Supplemental Material, Figure Sta). The
median 2008 craffic density was 14.4
{IQR = 3.9-30.1), afier coircciing for
the flees average PMs 5 emission reduc-
tion, and is projected to decsease 1o 11.6
(IQR = 4.1-22.3) in 2035 (from geomeiric
mean of 10.8 in 2008 10 9.3 in 2033). in
contrast, the propertion of the populaien
living within 150 m from a freeway or 50 m

from a major road is sxpectzd to increase”

from 8.3% o 10.9% {rom 2008 to 2035
{scc Supplemental Material, Figure 51b).
The mean (¢ SD) population-weighted EC

level was 1.1 2 0.4 pglm5 in 2008 and is
expeczed 10 decrease 10 0.7 £ 0.3 pgfm? in
2033 {sec Supplemental Material, Figure Slc}.
The cnreresponding medians for the
two periods were identical o the mean,
L.t pg/m3 (IQR = 0.8-1.4) and 0.7 p,,/m
(IQR = 0.5-0.9), respectively. (The antici-
pated decrease is primarily duc to the expected
reduction of EC emissions from dicsel-hueled
vchicles.) The population mean PMy
exposure was 13.2 1 §.2 polm in 2008, and
is projected to decreass <0 10.9 £ 3.7 pg/m? in
2035 (see Supplemenial Marerial, Figure S1d).
In 2008, an estimated 6.5% (95% Ul:
2.4, 11.0} of the towal CHD deaths among
the population 2 43 years could be aurib-
uted 1o teaffic deasity (Figure 2A). The PAF
is expected to decrease o 6.4% (95% Ul
2.2, 10.3) in 2035, reflecting the expected
decrease in population-weighted traffic
densicy. The estimated 2008 PAF for resi-
dential distance of 5 150 m from freeways or
£ 50 m from major roadways {2.4%; 93% Ul:
1.4, 3.3) was smaller chan the PAF for eicher
wraffic density or EC, but was projected 10
increase in 2035 o 3.1% {95% UTL: 2.1, 4.0},
reflecting the inceease in proportion living
dosc to major roadways. Based on estimated
burden of EC cxposure, 3.7% (95% UL
1.9, 5.5) of the ] CHD deaths in the
2 45 years age group in 2008 could have been
prevented if the populadon-weighted mean EC
cxposure levels had been ar the bar_kgmund
level of 0.12 pg/in? instead of 1.1 pgfm3.
Decreasing population-weighted mean EC
level is expected 1o resubt in decreased PAF
to 2.3% in 2035 {95% UL 1.2, 3.4). The
estimz:ed regional PM; 5 PAF was 10.4%
(95% UL: 7.8, 12.9) in 2008 and is projected
to fall to 7.5% (95%h Ul: 5.6, 9.3) in 2035.
Based on the NRAP PAFs for rtraffic
density, an estimared 1,300 (95% UL
440, 2,000) preventable deaths occurred
in 2008, and 2,500 (95% UI: 360, 4,000}
preventable deatks will occur in 2035 due
to traific density within 300 m of residences
(Figure 2B). This large fusure inerease is due 1o
the projeczed increase in populasion, spechcally
1o the disproportionate increase in the aging
pepulasion at risk of CHD. This effect can be
quantified using the hypothetical 2033 seenario

Table 2. Population 2 45 years and corenary heart disease (CHD) manality and hespitalization rates
overall for the Sowth Coast Alr 3asin and by counties for 2008 and projecied for 2035.

CHD moisalisy CHO hospitalizadons
Poord=iion® 2 <5 years [£P {pe: 1,600) {per 1,600}
Couny 2003 A535 2008 2065 2003 233
Los Angales 3.321,703{354) 5,189 615{24.8) 37 50 9.1 107
(iange 1.085.184 {373} 1,901 496 {25.1) 26 44 38 a7
Riverside 554,535 {33.0 763,170440.5) 4.1 5 133 i3l
San Bernarding £56,%52 (31.6) 572,£35(303) 22 54 8.1 iiB
Tatal 5,428,535 (35.1) 8.005,152{¢3.3) 3.4 49 89 i3

*Populadon is {or the pomn't of ®e county thet is within te South Coast Alr Basin boundary, excep fr Orange Coumy
whese the eniire county s vathin the zis basia, tPerzentage of the todal{all ages) pepuladon.
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in which che 1ozl population was increased
as projecied bui was assigned the 2008 age

_ disiribution (essensially keeping the overall
morality rate unchanged). Under chis hypo-
theiieal scenario, a much smaltes number of
deachs (1,700; 95% Ut 600, 2,800) would be
antriburable 10 irmfhic density. Based on the PAF
for tesidential major ruad proximity (s 150 m
from a freeway or £ 30 m from anocher major
road), there were 430 prevenable CHD
deaths (95% Ul: 270, 600) in 2008 and a
projected 1,200 {95% Ul 820, 1,600) in 2035,
compared with 830 (93% UT: 570, 1,100) that
would be antidpated if the 2035 age distribe-
don were the same as in 2008. For EC, 690
CHD deaths wete auributable to exposure
above background levels (95% Ul: 360, 1,000)
in 2008, about half of the estimaied traffic
density-armributable deaths but mote than 1.5
times the major road proximiry~attributable
deaths. The EC-atriburable deaths were also
projected 10 increase less than that for waffic
densiry, 1o 900 (95% UlL: 470, 1,300} in 2035.
Most of the estimated increase atrriburable
10 EC is due to the aging populaden struc-
ture rather than just the increase in popula-
tion, which by itself would resulr in 2 small
decrease in dezihs to 630 (95% Ul 330, 920)
because the population-weighted exposure is
projected to decrease over time. About 1,900
deaths (35% UT: 1,400, 2,400) in 2008 were
estimated to be anribumble o regional PM, 5.
A substantial increase 1o 2,900 (95% UI:
2,200, 3,600) is expected in 2033, despite a
25% decrease in PAF, due w the change in
populasion and age distribudion. In the hypo-
thetical scenario in which only the popula-
tion increases in 2035 without any change
in age disiribution, the PM; s-atiributable
deaths would still increase 1o 2,000 (95% UL
1,500, 2,500).

The overall paticrn of changing cxposure
and NRAP-atiributable CHD was generally
similar 2cross all $0CAB counties. Traffic
density and EC levels were highesc in Los
Angeles County and lowest in Riverside
Counry and are projected to decrease in all
four countizs from 2008 io 2033. {scc
Supplemenzal Material, Table S1). In conoast,
the proportion living near a major soad is
projecied o increase in all coundies during the
same period. Los Angeles County consisiendly
had the highest esimated PAF and Riverside
County the lowest based on cach exposuse
in both 2008 and in 2035 (sec Supplemen:
Marerial, Table 52). The estimated popidarion-
atribumble number was consistendy highest
in Los Angeles (see Supplemental Mareria,
Table 53), bur traffic densiry—, EC-, and
PM; s-arribumble numbers were each lowest
in San Bernardino in 2008 and are expecied
10 increase markedly by 20335, reflecting antici-
pared populaiion increase under the compact
urban development scenario.

Near-rosdvray polluiion and coronary hezn disease

The cstimated PAF for CHD hospinal-
ization atcciburable o EC exposure in the
SoCAB was 1.9% (95% Ul: 0.7, 3.1)
in 2008, and is expecied to decling to
1.2% (95% UI: 0.4, 1.9} in 2035 (scc
Supplemental Macerial, Table 54}, The corre-
sponding awributable number of hospital-
tzations was 920 (95% Ul 320, 1,500) for
2008 and is expected to increase slightly 0
1,100 {95% Ul: 330, 1,700) in 2035 afier
accounting for increases in population and
hospitalization rate in an aging population. if
the 2008 age distribution were applied o the
20335 population, the hypothetical number of
hospizalizations might be expeaied w0 decrease
to 840 (93% Ul: 300, 1,400). The projecied
pattern of change over time in the counry-
specific estimates was generally similar to tha

. for the entire SoCAB.

Discussion

This srudy is enc of the first risk assessments of
CHD monalicy and hospitalization attribus-
able to NRAP markers and che first, to ovr
knowledge, to projecc fuiure estimates of
the burden in a large meiropolitan region.

|

Estimates of the 2003 preventable CHD
mortality duc to NRAP among the = 45 years
ropulation in the S0CAB varied from 2.4%
{430 deaths), based on effecis of cesidential
proximity 1o a major road, w 6.8% (1,300
deaths), based on emissions-weighted trtlic
deasity. The inaffic density—rclated burden
in 2008 was about two-thirds the buden
{10.4%, 1,900 deaths} aseibuable to regu-
lated regional PMj; 5. Thus, o the extent that
INRAP and PM, 5 effects are independent,
because regional PM; 5 does not characierize
the sharp gradienr in effects of the near-
roadway pollutant mixrure, a risk 2ssessment
based on PM» 5 alone is likely 1o be 2 subsian-
tial underestimate of the true pollurion-
arteibutable CHD moruality. The 2035
etzenhouse gas reduction—planning scenario
is projected 2o result in reduced populacion
exposure and seduced PAF for PM 5, afhic
density, and EC {but not for residential
proximity to major rozdways). However, a
surprising fizding was that the awriburable
number of CHD deaths due both o PMs ¢
and 0 each NRAP exposure, even under the
optimisiic planning scenario considered, is

IA © Treffic density
= D Distzace 1o ez |l
= A Bermenal carsan it |
s
o
2
=
=
=
=
<
iB

Anributabto numbor (n)

Figure 2 Population-attributable fractions {4} and populaton-afsibutadle aumbers {E) and €5% uncer-
tainty intarvals for coronary heatt disease moriality in the South Coast Air Basin in 2008 and 2035°
ariduied 10 waffic density within 300-m buffer from residence, residential distance io nearest freevrey
{< 130 m) or major road {s 50 m}, elemental carhan, 2nd r2gional PM, 5 above background levels of 1 o
wratfic gonsity, 0% for proximity, 9.12 pg/m? for EC, and 5.6 wg/m? for PM, 5 Population-weighted mean
exposties in 2003 and 2033 vrere 10.3 and 3.3 for wralitc density, 1.1 and 0.7 pg/my? for EC, and 132 and

10.8 pofm? for PM, o respectively.

*posutten- amnbuiable rumber thal might be expecied in 2033 i the 2ge disrirdon of the 2035 populetos viere fie

sarme as in 2908,
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expected o increase substancially by 20335,
fargely due to vulierbility of an aging popu-
- lazion. The propertion 2 63 years, at highest
risk of CHD (Ford and Capewell 2007}, is°
projecied to double over the nex owo decades.
These reselis have importane implica-
tions for health and urban planning policy.
CHD accounts for most of the morality
atiribucable to PM, 5 fevels in excess of the
national standaed (12 pglms) aad therefore
for the largest pollution-auributable 2nnual
economic costs, approximately $4.6 billion
(adjusted to 2014 using the U.S. Bureau of
Labor Statistics Consumer Price Index infla-
don caleularor) (U.S. EPA 2013). Accounting
for the effects of NRAP is likely 1o markedly
inceease estimates of economic cost of pollu-
ton. The increasing population-attributable
number du¢ 1o an aging population means
that additional hospital beds and other haalth
faciliries will be needed for CHD weatment.
MNational air pollution regulations 2lready
adopicd will have impacts over the next
20 years; examples include Tier-2 and Tier-3
vehicle standards (U.S. EPA 2014), zed
non-toad diesel requirements (U.S. EPA
2004). These and the likely ongoing evolu-
tion of control iechnology requirements will
contribure o reduced PM; 5 and EC emissions,
and likely will reduce the impact of roadway
proximity and traffic densiry (CRC 2013).
We have not estimated the impacr specific
io greenhouse gas-reduction measures, inde-
pendent of other pollution-reduction strate-
gies. However, our resules suggest thac chere
are as yer unexploized oppormunities for heafth
benefirs thar would result from regulation of
NRAP, and that additional healih co-benchis
could be obmined from the 2033 greenhouss
gas reduction—planning process. The 2033
compact growth scenario used for this study
will promote urban redevelopment with muli-
family bomes in corridors with good public
transport o reduce reliance on privaie auso-
mobiles. The plan will promozie investment
in bicycling and walking infraseructure, and
assumes thas there will be increased vehicular
feet Fuel efficiency and reduced emissions.
However, if chis planning scenario increases
the population exposed 1o NRAP by placing
prople doser to busy roadways, they may be
put at increased CHD risk, unless vehicle
emissions were o deceease more subsaniially
than turrently anticipared. Variants on the
planning scenario, such as policics o develop
a 2¢ro- or close-io-zero-emission vehicle Aect,
could opimize health co-benehis of greenhouse
gas reduction, Another approach might be 10
encourage buffers berween major 1raffic corri-
dors and high-density development through
zoning and other land use policies. Because
markers for the NRAP mixrure decrease sharply
with distance to traffic, buffers of even a few
t0s to 150 m are likely to decrease markedly
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the exposure and associaied popularion burden
of CHD morbidig aud moralicy, pacicularly
for the clderly.

There are uncertainties in the csthinates.
“The statistical uncerwingy incervals arc large.
The estimated autribuiabte burden also

varied depending on the marker for NRAP. .

The 2008 traflic density-aririburable CHD
morialiry was largest (6.8%) and the major
roadway proximiry-atributable mortality was
smallest {2.4%). The traffic density burden
was based on a CRF thas used continuous
exposure and accounted for volume of
vehidles on all nearby roadways (Kan o1 al.
2008), and it was corrected for changing
vehicles ernissions over time. The smaller
burden estimared from major roadway prox-
imizy migh: be expecied becausz the CRF was
based on 2 dichotomous classitication that
does not acoount for these factors (Gan et al.
2010), and therefore is the crudest surrogate
for the INRAP mixture. Neither of these expo-
sures accounts for meteorolegy and dispersion
of 2 biologically relevant trafhe pollutant such
as EC, for which the number of atrriburable
deaths in 2008 (1 = 690) was beoween that for
major roadway proximity exposure (7 = 430)
and waffic density (» = 1,300). EC had the
smallst increase in 2035 NRAP-auriburable
morrtality (which would be expecied to
dedline if the population were not aging). The
smallzt EC-atrribuctable burden in 2035 was
due 1o an anticipated cleaner burning diesel
vehicle flzet. EC- (and PM, 5-) attributable
burden were also based on an assumption
that no CHD effecs would occur below
background levels of D.12 pgfm? (EC) and
5.6 pg/m? (PM;5), which may have resulted
in an underestimared burden.

EC is a toxicologically relevant compo-
aent of pardeulate matrer (Janssen et zb.
2012} substaniially influenced by pollution
from heavy dury (diesel) vehicles in Southern
California {(Manchester-Neesvig et al. 2003).
In this sredy, the estimated parcel level EC
exposure used in calculating the burden
accounted for the influence of meteoralogy
on dispersion from local roadways, unlike
the other two NRAP markers. However, the
estimated EC exposure inchuded both trans-
porred 2nd local NRAP EC. Most (- 30%)
of the tota] EC exposure was regional and was
cmraon 10 all parcels in cach 4 km x 4 km
EC exposure grid. Thus, the estimated burden
for EC teflected both regional and near-
roadway effecis, and EC cffects may not be
cntirely independent of the burden assigned
to the PM; 5 polludon, modeled solely on the
regional scale. Thercfore, the simple addition
of the EC- and PMa s-atiributable evenss
may overestimate the efect of these pout-
anis. It is difficult 1o assess the degree of such
dovble counting, as there has been litdle study
of the joint effects of exposure 10 EC and

PA, 5 and the oxtent o which their effeets
are independent,

The uncertainty of the estimaies based on
future exposure scenario is likely 1o be gresier
than for che current estimates. For example,
we correcied the waflic-desity CRF based on
an assumption that the effect of cach vehicle
exposure woudd dechine in proportion 1o the
decrease in flect average PMs 4 vehicle emission
rates per kilomeier of wravel since the original
epidemiological study was conducted, equiva-
lent 10 15% from 2008 to 2033, The cruder
traffic proximity exposure indicator was not
adjusted for changes in vehicular emissions
and therefore may overestimate the effect of
this indicator. Alernatively, the proximity--
aitriburable burden may reflec effects not
scalable to changs in PM mass—for example,
i the mare toxic components of the mixuwe of
fresh vehicular erissions changed to a different
proportion than PM; 5 mass, or if compo-
oents of resuspended road dust that mighe
not change at all were the celevant hazard
(Schwartz 1999). The uncorrected craffic
densiry is actually projected to increase (by
6.5%) from 2003 to 2033, as is the populaden
living near a major reed [from 8.3% 0 10.9%
{see Supplemental Marerial, Figure S1b)j.
Because the burden and costs of NRAP are
lirge, addirional research is warranted to
reduce these souress of uncermuingy.

Another important assumption is that
the age-specific CHD rates will remain
unchanged from 2008 to 2035. CHD
mortality rates have fallen markedly over the
last several decades in the United Staces (Ford
et al. 2007) due o several factors. However,
increased prevalence of obesity and its mew-
bolic consequences are likely to stow this
decline in CHD mortality rates and could
poientially reverse them. Therefore, it is
difficult 1o quantify the nec impact of these
srends on the estimates of NRAP-anribunable
burden of discase.

A limitation to the comparison of the
NRAP- and PMj s-ateributable burden of
CHD is thar the original source CRFs were
estimated for diferenc age distributions. The
PM; 5 CRF was developed for a population
2 30 years (Krewski et al. 2009), which we
assigned to the population 2 45 years in order
10 be comparable to the population for the
CRFs for all three indices of NRAP {Gan
et al. 2010, 201 }; Kan er al. 2008). PM, -
atuiburable burden was considerably larger if
applied 10 2 30 years age group (3,100 facal
CHD cvents in 2008, c.g., compared with
ihe 1,900 estimzied based on the popula-’
ton = 45 years). The larger estimaie is gener-
ally consistent wich other studies examining
the burden of PM, s-attributable CHD
mortality statewide {CARB 2010). If che
CRFs for NRAP were applied 10 the popula-
tion 2 30 years, the estimated burden also
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increased markcdly {data not showa). We
have eleced o use the common NRAP CRF
age distribuzion tor all estimates because
NRAT is the exposere of primary interest,
However, the estimated burden for both
NRAP and PM, 5 restricied 10 the 2 43 year
population is likely o be conservative,

Traffic-relaied noise has been associ-
ated with CHD, but whether it confounds,
mediazes, or interacts with near-roadway
poltution is unclear (Fritschi ec al. 20} 1). A
tecent review suggesied that the owo are likely
independen: risk factors of CHD {Davies and
Kamp 2012), but this conclusion was based
on only four studics. The CRFs we used were
not zdjusted for noise, so the near-roadway
pollusion-amribusable burden could be inde-
pendent or parially overlapping with the
noisz burden,

The health bencfiz from reduction in
NRAP is unlikely 1o be limited 1o reductions
in CHD moriality. We have not estimated
burden of NRAP-artriburable mortality asso-
cizted wizh other outcomes, such as stroke
and chronic ebsiruenive pulmonary discase in
the eldedy, for which the causal reladonships
are less clear (HEI 2010). However, asthma
and asthma exacerbation in children are likely
caused by NRAP and have a targe associared
burden (Perez eval 2012).

We caladaied the PAF esing the sizndard
PAF formula (Equarion 2). However, this
estimate may be biased in the presence of
confounding by characteristics in the study
from which the CRF is derived if these covari-
ates are nor available for the targer popula-
tion {Darrow and Steenland 2011). There
was linde confounding of the CRFs for traffic
density and EC by available covariates in the
studies from which they were derived (Gan
et al. 2011; Kan et al. 2008). However, the
crude CRF associated wich living near 2 major
road was 1.69 and reduced 1o 1.29 alter
adjusting for confounders (age, sex, socio-
economic status, and co-morbidities) (Gan
et al. 2010). These covariates are naor avail-
able in our Souchern California population
data ser. Howeves, for a crude CRF/adjusted
CRF of 1.69/1.29 (i.c., 1.3} 2nd an exposure
prevalence of 8.3% (the proportion of the
2008 SoCAB population living near a major
road}, our estimated wraffic proximity PAF
is likely 10 undzrestimare the wrue proximicy
PAF (Darrow and Sieenland 2011).

Our resuds are likely 1o be relevant 1o other
large North American cities with dispersed
populations and high traffic volumes. We
conclude thar 2) air pollution—arcributable
burden of CHD mortaliry may have been
underesdmared in most existing PM; -based
risk assessments because they ignore NRAP
effects, 8) greenhouse gas—reduction phanning
offers additional opportunities for improving
futuee cardiac healeh, if the NRAP risks are

Near-rozdway pollution and carenary heart disesse

mitigzted, 2nedl & NRAP- (aned PM; 5-) arrb-
utable CHD is Yikely 0 incremse even if popue-
lation expasure is reduced beause of increased
vulnerability of an aging poputation,
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teff Steichen

~ From: Kelly Broughton
Sent: Tuesday, February 02, 2016 12:27 Pi
To: Jeif Steichen
Subject: PW: Additional studies on health risks and living near a freeway
Attachments: ehp.1408865.alt.pdf; ehp.1409430.alt pdf

Here's the recent correspondence.

—-~Qriginal Message--—-

From: Pamela Bensoussan [PBensoussan@chulavistaca.gov]

Received: Monday, 01 Feb 2016, 4:48PM

To: Gary Halbert {GHalbert@chulavistaca.gov]

CC: Kelly Broughton (kbroughton@chulavistaca.gov]

Subject: FW: Additional studies on health risks and living near a freeway

FYT - this just came in this aftemoon. -PB

From: Laura Hunter (I

Sent: Monday, February 01, 2016 3:01 PM
To: Pamela Bensoussan
Subject: Additional studies on health risks and living near a freeway

HI Pamela,

1 know there has been a response to our letter but it is highly flawed. Here is just one quick follow up...here are two
studies hot off the presses that discuss more health impacts from living near a freeway. The one about near-roadway
pollution includes a statement that health risks from traffic will rise even as the level of exposure goes down, because
the population will be aging — a response to the consultant’s statement that health risks in 2035 will be less.

The other one is about kids and noise. | don’t remember what the HRA says about noise and the extent to which it will
be prevented by a sound wall. It just adds to our concerns about the lack of envl review and the lack of
comprehensiveness of the analysis that was done.

Last the consultants site the need to rely on ‘studies’ but we cannot find any in the record that they are referring to.
More soon
Thanks

Laura

Near-Roadway Air Pollution and Coronary Heart Disease: Burden of Disease and Potential

Impact of a Greenhouse Gas Reduction Strategy in Southern California rokesh Ghosh,1 Frederick

Lurmann,2 louro Perez, 3.4 Bryan Penfold,: Sylvia Brandt,s John Wilson,s Meredith Milet,z Nino KGnzli, 3.4 ond Rob McConnell: \Deparuaen: of
Preventive Medicine, Keck School of Medicine, Universiry of Southern California, Los Aogeles, California, USA; :Sonoma Tecknology tnc., Petaluma, Catifornia,
USA; :Swiss Tropical and Public Heahh Instituie, Basel, Swizzerland; sUniversity of Basel, Basel, Switzerland; sUniversity of Massaclhuseits Amberst, Amherst,
Massachusents; sSpatal Sciences Institute, Dana and David Domnsife College of Letters, Arts, apd Sciences, University of Southern California, Los Angeles, California,
USA; 7Califomia Department of Public Health, Rickmond, California, USA Backgronzd: Severai studies have estimzated the burden of coronary heart disease
(CHD) mortzality from ambient regional pardculate matter £ 2.5 pm (PMzs). The burden of near-readway air pollution (NRAFP) geoerally kas oot
been examined, despite evidence of a causal link with CHD. oBjecthe: We investgated the CHD burden from NRAP and compared it with the PAM2s
burden in the Catiforoia South Caast Air Basin for 2008 and under a compact urbaa growth greenhouse gas reduction sceaario for 2035, Menat: We
estimated the population attributable fraction and number of CHD events atwribut-able to residental traffic deosity, proximity to a major road,
elemental carbon (EC), and PMys compzred with the expected disease burdea if the population were exposed to backgrouod levels of air pollution.
Foxis: [n 2008, an estimated 1,300 CHD deaths (6.8% of the total) were attributable to traffic density, 430 deachs (2.4%) to residential proximity to a
major road, and 690 (3.7%) to EC. There were 1,900 deaths (10.4%) artributzble to PMzs. Althovgh reduced exposures in 2035 should resultin
smaller fractions of CHD attributable to trafTic density, EC, and PMus, the oumbers of estimated deaths attributable to each of these exposures are

i
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anticipated to increase 10 2,500, 900, and 2,900, respectively, due to population aging, A simitar patiern of increasing NRAP-attributable CHD
hocpitalizations was estimated {0 occur between 2008 and 2035. condsion: These rosults suggest that a large burden of preventable CHD mortality is
atiributable to NRAP and is likely to increase even with de creasing exposure by 2033 due 16 vulnerabi [m of an auing popelzton. Greenhouse gas
reduction strategies developed io mitigate climate change offer uncxploited oppartunities for air pollution haalih co-benefits. citasion: Ghosh R,
"Larmann K, Percz L, Penfold B, Brandt §, Wilson J, Milet M, Kiinzli N, dMeCongell R. 1016, Near-roadway air pollution and coronary heart disease:

hurden of disease and potential impact of a greculiouse gas reduction steatezy in Southern California. Environ Health Perspect 124:193-200;
hitp:#dx.doi.ore/10.1289/ehp. 1408865




Sheree Kansas

From: Pamela Bensoussan

Sent: Tuesday, February 02, 2016 2:16 PM

To: Donna Norris

Cc: David Miller’

Subject: FW: Additional studies on health risks and living near a freeway
Attachments: ehp.1408865.alt.pdf; ehp.1409430.alt.pdf

Donna,

Here is correspondence I received today regarding the agenda item #5. I am sending it to you for the record and in part
in response to David Miller's request by email earlier today.

Thanks, Pamela

To: Mary Salas; Pamela Bensoussan; John McCann; Steve Miesen; Patricia Aguilar
Cc: Gary Halbert .
Subject: Additional studies on health risks and living near a freeway

Hi Mayor Salas and Councilmembers,

In preparation for today, please note these two recent health studies that discuss more health impacts from living near a
freeway.

The one about near-roadway pollution includes a statement that health risks from traffic will rise even as the level of
exposure goes down, because the population will be aging — a response to the consultant’s statement that health risks in
2035 will be less.

The other one is about kids and noise. Thank you for your consideration of these important issues.
Laura : )

Near-Roadway Air Poliution and Coronary Heart Disease: Burden of Disease and Potential

Impact of a Greenhouse Gas Reduction Strategy in Southern California rakesh Ghosh,. Frederick

Lurmann,z Laura Perez, 3.4 Bryan Penfold,z Sylvia Brandt,s John Wilson,s Meredith Milet,7 Nino Kiinzli,3,4 and Rob McConnell: \Department of
Preventive Medicine, Keck School of Medicine, University of Southern California, Los Angeles, California, USA; :Soncma Technolegy Inc., Petaluma, California,
USA: 38wiss Tropical and Public Health Institute, Basel, Switzerland: :University of Basel, Basel, Switzerland: sUniversity of Massachusens Amherst, Amherst,
Massachusetts; sSpatial Sctences Instisute, Dana and David Dornsife College of Leners, Ans, and Sciences, University of Southemn California, Los Angeles, California,
USA: California Depariment of Public Health, Richmond, California. USA Bacuground: Several studies have estimated the burden of coronary heart disease
(CHD) moriality from ambient regional particulate matter £ 2.5 pm (PMz.2). The burden of near-roadway air poilution (NRAP) generally has not
been examined, despite evidence of a causal link with CHD. oBjeetine: We investigated the CHD burden from NRAP and compared it with the PM=s
burden in the California South Coast Air Basin for 2008 and under a compact urban growth greenhouse gas reduction scenario for 2033. Mebods: We =7
estimated the population autributable fraction and number of CHD events attribut-able to residential traffic density. proximity to a mzjor road.
elemental carbon (EC). and PMzs compared with the expected disease burden if the population were exposed te backeround levels of air pollution.
resatss: In 2008, an estimated 1,300 CHD deaths (6.8% of the total) were attributable to traffic density, 430 deaths (2.4%) to residential preximity to a
major road. and 6%0 (3.7%) to EC. There were 1,900 deaths (10.4%) artributable to PM:.s. Although reduced exposures in 2035 should result in
smaller fractions of CHD acttributable to traffic density. EC. and PMz.5, the numbers of estimated deaths attributable to each of these exposures are
anticipated to increase to 2.300, 900, and 2.900, respectively. due to population aging. A similar pattern of increasing NRAP-attributable CHD
hospitalizations was estimated to occur between 2008 and 2033, condusion: These results suggest that a large burden of preventable CHD mortality is
attributable to NRAP and is likely to increase even with decreasing exposure by 2035 due to vulnerability of an aging population. Greenhouse gas
reduction strategies developed 1o mitigate climate change offer unexploited opportunities for air pollution health co-benefits. citation: Ghosh R,
Lurmana F. Perez L, Penfold B. Brandt S. Wilson I, Milet M, Kiénzli N, McConnell R. 2016. Near-roadway air poliution and coronary heart disease:
burden of disease and potentizl impact of a greenhouse gas reduction strategy in Southern Califoroia. Environ Health Perspect 124:193-204:
htip://dx.dot.ore/10.1289/ehp. 1 408865
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Near-Roadway Air Pollution and Coronary Heart Disease: Burden of
Disease and Potential Impact of a Greenhouse Gas Reduction Strategy

in Southern California

Rakesh Ghosh,’ Frederick Lurmann,? Laura Perez,®# Bryan Penfold,? Sylvia Brandt,® John Wilson,®

Meredith Milet,” Nino Kiinzli3* and Rob McConnell’

Department of Preventive Medicine, Keck Schoo! of Medicine, University of Southern California, Los Angeles, California, USA;
25onoma Technology Inc., Petaluma, California, USA; *Swiss Tropical and Public Health Institute, Basel, Switzerland; *University of
Basel, Basel, Switzerland; EUniversity of Massachusetts Amherst, Amherst, Massachuset:s; 5Spatial Sciences institute, Dana and David
Dornsife College of Letters, Arts, and Sciences, University of Southern California, Los Angeles, California, USA; 7California Department

of Public Health, Richmond, California, USA

BACKGROUND: Several studies bave estimated the burden of coronary heart discase (CHD)
mortalicy from ambient regional particulate macer £ 2.5 um (PM; 5). The burden of near-roadway
air pollution (NRAP) generally has not been examined, despite evidence of a causal link with CHD.

OBJECTIVE: We inveszigated the CHD burden from NRAP and compared it with the PM, g burden
in the California South Coast Air Basin for 2008 znd under 2 compact wban growth grcenhouse
gas reduction scenario for 2035,

METHODS: We estimated the population ansibutable Faction and number of CHD events artibu-
able to residential traffic density, proximity to a major road, elemental carbon (EC), and PMy 5
compared with the expected disease burden if thc populmon were n:x:poscd w backgrou.nd levels of
air pollution.

RESULTS: in 2008, an esumated 1,300 CHD d:a(hs (6.83% of d:lc tota]) were attnbutabl: to trafhic
density, 430 deaths {2.4%) to residendal proximity to a major road, and 690 (3.7%) to EC. There
were 1,900 deaths (10.4%) atriburable 1o PM; 5. Although reduced exposures in 2035 should
result in smaller fracdons of CHD arttributable o traffic density, EC, and PM; 5, the numbers of
"estimated deaths arributable to each of these exposures are anticipated to increase to 2,500, 900,

and 2,900, respectively, due 10 population aging. A similar pattern of increasing NRAP- artnbutable
CHD hospitalizations was mnma:ed ta occur berween 2008 and 2035.

ConcLision: These rcqurs s%tst Lhnt a hrgc buden of prcvrnmb]c CHD mon‘ahty is annbut-
able to NRAP 2nd is likely to increase even with decreasing exposure by 2035 dus to vulnerability
of an aging population. Greenhouse gas reduction stategies developed to mitigate climate change
offer uncxploltcd opportunities for air pollutien health co—bcncﬁr_s_ ’

CrraTioN: Ghosh R, Lucmann F, Perez L, Penfold B, Brandt §, Wilson j, Milet M, Kiinzli N,
MeConnell R. 2016. Near-roadway aic poi.lunon and coronary heart disease: burden of disease and
potential impact of a greenhouse gas reduction strategy in Southern Cahfomu Ennron Health

Pcrspeai24193—200 lmp :/dx.doi.org/10.1289/ehp. 140336) .

Introduction

Emerging evidence suggests a causal link
berween near-roadway air pollution (NRAP)
and coronary heart disease (CHD) moraliry
and morbidity (Gan et al. 2010, 2011;
Hoffmann er al. 2006; Kan er al. 2008). The
2010 American Heart Association scientific
statement on ambient particles noted chat
NRAP “as a whole appears 1o be a specific
source associated with cardiovascular risk”
{Brook et al. 2010). Since then, additional
longirudinal studies have demonstrated consis-
tent associarions berween NRAP and CHD,
using traffic densicy, proximiry to roadways,
and a near-roadway polluzant surrogate,
elemenmal carbon {Gan er al. 2010, 2011; Kan
et al. 2008). Although the specific pollutants
in NRAP responsible for health effscts are not
entirely clear, evidence suggeses thar NRAP
effects arc independent of those of particulate
matter € 2.5 um (PM,5) (Hoffmann et al,
2006). However, in contrast 10 PM, g, there
has been little examination of the NRAP-
aririburable disease burden. Furthermore,

Environmenial Health Perspectives -

alchough regional PM levels have been
declining in most of the United States over
several decades (Morallebi er al. 2003) due
to effective regulatory policy, some indica-
tors of NRAP exposure such as vehicle miles
traveled have increased markedly over the same
period (U.S. Depariment of Transportation
2013). There is a need to assess the NRAP-
arzributable burden of discase.

We assessed the burden of CHD
atrributable to NRAP relative 1o PM, g
in Southern California, which has high
regional PM,; 5 levels and .a dense necwork
of high-volume traffic corridors in close
proximicy o residences. We also estimated
the CHD health co-benefits of California’s
landmark legislation (SB 373) o reduce
greenhouse gas emissions (more tharn one-
third of which come from cars and wrucks)
by 16% in 2035. The Southern California
Association of Governments (SCAG)
has developed a regional plan that aims w0
reduce per capita vehicle miles traveled,
because this has substantial impact on
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greenhouse gas emisstons (SCAG 2012a).
This is to be accomplished with a land use
development strategy designed to reduce
the need for automobile travel by encour-
aging denser residential development in
already developed urban arcas that are
served by public transport and by discour-
aging new development in currently unde-
veloped areas (SCAG 2012a). To support
compact urban development conducive to
walking and use of public ransportacion,
transportation invesiment will focus on
improving public transport by increasing
service frequency and transic connections,
and creating bicycle and pedestrian infra-
structure. The California Air Resource
Board's and the U.5. Eavironmental
Protection Agency's (EPA) stricter vehicle
exhauss emission standards, requirements
for increased proportions of zero emission
vehicles, and higher fuel cconomy standards
are expected to subsmntially reduce Furure
conventional and greenhouse gas emissions
per mile of vehicle ravel. We estimared the
population expaosure to NRAP and Phi, 5,
which will be associated with implemenia-
ton of these changes, and the comresponding
pollution-attributable CHD.
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N. Soto St., Deparument of Preventive Medicine,
Keck School of Medicine, University of Southern
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Methods

Concentration—response functions. There are
only a few studies of associations of CHD
mortality and hospitatization with NRAP
conducted in North America and there-
fore more likely to be relevant to Southern
California than studies from ocher parts of
the world. We used concentration—response
functions {(CRF) from studies of two surro-
gates of NRAP exposure: traffic densiry
and residential proximity to a major road
(Table 1). The traffic density CRF was
based on a four-communities study in the
Midwestern and Eastern United States {Kan
et al. 2008). We used a CRF for residen-
tial elemental carbon (EC), based on black
carbon, derived from an administrarive data
ser covering the entire Vancouver, Canada,
popalation (Gan et al. 2011). (For estimating
EC-attributable burden of disease, black
carbon was converted to EC, as described
in the Supplemental Material, “Metheds.™)
EC is an indicator of diesel exhaust exposure
in Southern California (Geller et al. 2003)
and is commenly considered a near-roadway
pollutant (Wu et al. 2009). EC may provide
a lattice for toxicologically relevant metals
and adsorbed organics thar are inhaled
deep into the lung (Bell et al. 2009; Janssen
er al. 2012). We selected the CRF from the
Vancouver study, because it was estimated
from a nerwork of measurements reflective
of fine-scale spatial variation heavily influ-
enced by roadway sources, and was derived
for a similar age distribudion and for CHD
outcomes comparable to the CRFs for other
NRAPY indicators used in this analysis. For
consistency, we used a CRF for proximity
te 2 major road derived from the Vancouver
study {Gan et al. 2010). For comparison
with the NRAP effects, we also estimated the
burden of regional PM; 5 exposure, based on

a CRF that is used in mortality risk assess-
ment for regulatory purposes by the U.S. EPA
(Krewski ec al. 2009; U1.S. EPA 2009).

Population dara spatial allocarion.
The geographic domain for our study was
California’s South Coast Air Basin (SeCAB),
comprising the southern part of Los Angeles
Counry, western portions of Riverside and
San Bernardino counties, and all of Orange
County (Figure 1), a region wich hiscori-
cally high air pollurion levels. Data for the
rocal population, households, iand use, and
boundary polygons of the legally defined
real estate parcels were acquired from che
regional planning agency, SCAG, for 2008.
The population and household dara were
spatially resolved in approximately 11,000
travel acrivity zones (TAZs) thar are used in
the agency’s travel demand medels (SCAG
2012b). The TAZ populations were assigned
ta residential-zoned parcels within each TAZ.
If all parcels within a TAZ were single-family
residences, the population per household
was assigned uniformly. If all parcels wichin
a TAZ were multi-family residences, the
parcel populations were apportioned based on
parcel areas. If both existed, the single-family .
residence parcels were assigned the county-
average number of persons per household,
and the remainder of the TAZ population was
assigned based on the areas of the multi-family
parcels. The population was assumed to reside
at the centroid of the land parcel, which is
more accurate than traditienal methods of
locating population at census-block centroids
or block-group centroids.

We estimated the 2035 papulation
distribution based on the 2035 scenario of
the Sustainable Communities Strategy of the
regional transporration plan that'was designed
to maximally reduce greenhouse gas emis-

sions in Southern California (SCAG 2012a).

The population and number of households by
TAZ were acquired from SCAG along with
the General Plan land use for future devel-
opment areas (SCAG 2012a). The popula-
tion assignment method for existing parcels
was the same for 2035 as 2008. To avoid
assigning large populations to the center
of large areas designated for future residen-
tial growth in the General Plan, we used a
grid-like approach to define potential new
parcels near existing and future roadways,
and to apportion the furure population 1o
these parcels. The result of this procedure
was rotal population estimartes for abour 4
million existing and potential new parcels in
the SoCAB in 2008 and 2033.

Because the epidemiological studies
of effeces of air pollution on CHD were
consistently conducted on the population
2 43 years of age, we estimated the 2008 and
2035 pareel populations in this age group
using the relarive age distributions from the
2010 Census tract dara and 2035 councy-level
projection, respectively, obrained from the
California Department of Finance (2013).

CHD mortality and hospitalization.
Cause-specific morrality and hospitaliza- -
tien for 2008 were available by ZIP code
from the California Department of Public
Health by age group (435-34, 55-64,
65-74, 75-84, and > 85 years). Deaths in
International Classificarion of Diseases, 10th
Revision (1CD-10) codes 120-125, based on
those used in the stadies from which the EC
and proximity 1o a2 major road CRFs were
dertved {Gan er al. 2010, 2011), were used 1o
estimate CHD mortality rates for the popula-
tion aggregarted 1o the ZIP code level. We used
these same [CD outcomes and rates in esti- .
mating the traffic densicy—autributable deaths,
even though the CRF for wraffic densicy was
obtained from a study that included additional

Table 1. Study characteristics and the cancentration—response functions {CRF) used in the attrizutable fraction estimation.

Study
characteristics Kan et al. 2008

Gan etal, 2011

Ganetal 2010 Hospitalizations

Mortality Krewsk: et al. 2009

Geograghic area  Forsyth, NC; Jackson, MS; -
‘Minneapolis, MN;  ~
Washingtan, MD; USA

Study year Retruitment 19871989,

Vancouver, Canada -

S-year expasure {1934-1998},

Vancouver, Canada

Bt . B o
5-year exposure {1994-1998),

Vancouver, Canada

USA {nationwidel

S-year exposure (19941998}, Exposure 1996-2000,

Foltow-up through 2002 ~ 4-year {ollow-up {1999-2002} 4-year follow-up (1999-2002}  4-year follow-up {1998-2002)  follow-up +382-2000
Mean age (+ SD), . 558x56 5872104 36.7 = 104 . 587 =104 56.6£105
range {years) T 4564 45-83 . 45-83 o 45-83 . .
Exposure Traffic density count per day?  Residence < 150 m from a highway  Black carbon? Bfack carbon? PMs 5 {per 10 pg/md)
{per 1 log unit) or < 50 m from & major soad {per 0.84 x 107%/m) {per 0.84 x 107%/m)
- compared with 2l! others o )
n{cases ..13,309 {976 deaths) , . 414,793(3,133 deaths) 452,735(10.312 452735 (3,104 dezths) 488,370 (29,889 deaths)
S T o hospitalizations) .
Outcome Myocardial infarction/coronary  CHD mortality® CHD hospitalizations® CHD menality® CHD mortality?
. revascularization/CHD death? . . ] ) )
CRFE{95% Cl)  1.03 [mortality} 1.01, 1.05) 1.29 (mortzlity} (.18, 1.41) 1.03 {hospitatization) 1.06 imortality) {1.03,1.08}  1.15 [meniality}
[1.01,1.05) ’ {1.13.1.20

Traffic density values were proportional to proximity-wesghted vehicles per day where one density unit corresponded 1o 295 vehictes per day at 10 m from the roadway, [t declines
lingarly with distance to zero vehicles per day at 300 m from the roadway. Black carbon scaled 1o imarquartile-range increase in absorbance. MCD-9 codes 402, 410414, 427, 428,
5i8.4; |CD-10 codes E10—44, 110-11, 121-25, 146-51, 170, 197, J81, 296, R96, R98-99. ACD-9 codes 410414, 429.2; |CD-10 codes 120125, 4C0-9 codes 410414, *Estimates are hazard ratios
[95% Clsl, which were scaled to the population-weighted mean exposures for 2008 and 2035 and used in the attributable fraction calculation.
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ICD codes (E10-14, 110-11, 146~31, I70,
197, J81, ]96, R96, R98-99) (Kan et al.
2008). Although using the reduced number
of ICD codes likely resulred in undersstimared
traffic deasity—ariribuzable CHD deaths, it
made it possible to compare the traffic density
estimares with those for EC and proximiry wo
major road. Hospitalizations for 1CD-9 (95
Revision) codes 410414 and 429.2 were used
to calculate CHD hospitalization rates (Gan
eral. 2011).

Because the projected 2035 age distribu-
tion was available only at the counry level, the
2008 age-specific mortalicy and hospizaliza-
tion rates were aggregared 1o the county level
and applied to the projected 2035 age-specific
population in each SoCAB county to sstimaze
the corresponding death and hospiralization
counts (and rates in the 2 45-year age group)
in 20335. Because SoCAB comprises only a
portion of some counties, this caleulation
assumed that the projected 2035 population
age distribution for the geographic portion of
each county in the 50CAB will be the same
as that of the entire counzy. The estimates of
mortality and hospiralization also assumed
that the age-specific rates in 2008 will be che
same in 2033.

Exposure assessment. The approach for
exposure assessment involved characterization
of near-road exposures using traffic density and
traffic proximity markers and applications of
regional- and local-scale air quality dispersion
models to estimare parcel level annual average
EC and PM; 5 mass concentrations, Regional
exposure across Southern California was esti-
mared using the Community Multiscale Afr
Quality model, version 4.7.1 {hep/forww.
epa.govfscram@01/) (Carrer 2000), and the
Weather Research and Forecasting model
version 3.3 meteorological fields (hrep:/fwww.
wrf-model.orgf). The model analyses were
conducied for a large Southern California
domain exrending from 160 km west of the
port of Los Angeles to the Colorado River in
the east, and from Bakersfield in the north
o 100 km south of San Diego in the south.
Model simulations were run by the South
Coast Air Quality Monitoring District as

we Kfu".'i-Ca. ° o 5 %

LG8 Amgeles L
Cal%3T L]

LT
-3

| r:? Souh Caast Air Basin I—:
Figure 1. Geographical coverage of the sindy area
is shown by the thick black border. Thin blue lines
show the county boundaries and the coastine.

Near-roadway pollution and coronary haar diseass

part of the Air Qualicy Management Plan
(SCAQMD 2013). The domain was spartially
resolved using 4 km x 4 km horizontal grids
and 18 vertical layers. Model simulations
were run by the South Coast Air Quality
Monitoring District as part of the Air Quality
Management Plan (SCAQMD 2013). Annual
conditions were simulated for a 2008 baseline
and for 2035 with the regional mansportadon
plan elements (SCAG 2012a). The emissions
and mereorological inputs, modeling proce-
dures, outpurs, and model performance are
described elsewhere {SCAQMD (2013),
Appendices V and Vi), The regional model’s
gridded estimares for annual average EC and
PMa. s mass concentrations were assigned
ro all parcels with centroids within each
4 x 4 km grid.

Because regional models cannot resolve
local pollutant gradients near roadways, a line
saurce dispersion model, Caline4 (Benson
1992), was applied to characierize the local-
scale tmpacts of on-road mobile sousce EC
emissions from roads within 2 km of each
parcel. The Caline4 model’s estimares of annual
average EC incremental concentrations from
local roadway sources were superimposed on
the regional model estimates for each parcel.
The Calined model was applied using local
surface wind data from the nearest monitoring
station, light-duty and heavy-dury vehicle
emission factors from the EMFAC2011 model
(CARB 2011, 2013b), and roadway geometry
and annual average rraffic volumes from the
SCAG wravel-demand model.

The SCAG rtravel-demand model for
roadways was used to simulate rraffic for
the 2008 baseline and 2035 furure scenario
with the regional ransportadon plan control
measures (SCAG 2012b). The model uses
geographically accurate roadway locations
for freeways and expressways (group 1),
major arterials (group 2), and minor arte-
rials and major collecrors (group 3). Each
travel direction was represented separately
for large roads, and the smalier roads were
bidirecrional. SCAG developed separare
traffic demand models and traffic volumes
for ligheduty and heavy-duty vehicles or all
roadway links. Average daily traffic volumes
were determined by aggregaring the simulated
traffic volumes for morning, midday, after-
noon, svening, and nightzime rafhe, SCAG
applied the models to simulate rraffic for the
2008 baseline and 2035 furure year with the
regional wransporration plan control measures.
The estimated future emission inventory
included growth and emission controls based
on the South Coast Air Quality Monitoring
Distriet’s Air Quality Management Plan
(SCAQMD 2013) and SCAG’s tegional
rransportation plan (SCAG 2012a).

Other expasure markers were the distance
to nearest roads and wraffic density. The
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distances from the center of ecach residen-
tial parcel 1o the nearest road in groups 1-2
{freeway or major arterial) were computed
using ESRI's ArcGIS tools. This is consistant
with the CRF corresponding to the distance
10 freeways or major roads marker (150 m
from the closest freeway or 50 m from the
closest major road) (Gan er al. 2010}.

The craffic densicy marker represents
distance-decaved annual average daily traffic
volume surrounding cach residential parcel
location. The SCAG roadway geometry and
link-based craffic volumes were used with a
ArcGIS density functon that linearly decayed
traffic volumes from 100% at the roadway
centerline to 10% ar 300 m perpendicular to
the roadway. This decay rate is consistent wizh

.the observed primary pollurant concentradion

gradients near roadways (Karner et al. 2010;
Zhu et al. 2002, 2006). The traffic densicy
beyond the 300-m radius buffer was assigned a
vatue of zero. Because the marker was initally
developed for CHD and waffic densicy CRF
in 1987-1989 (Kan et al. 2008), and vehicle
emission rates per kilometer of travel have
declined substantially since chis time period,
the traffic density marker was adjusted based
on the EMFAC20611 moddl (CARB 2013a)
estimates of the changes in fleer average
PM3 5 emission rates berween 1989 and 2008
{—62.1%) and projecied for 2035 (—76.4%).

Using the modeled exposures for each
of the three continuous exposures (traffic
deasity, EC, and PM; ), the population-
weighted mean exposure was calculared by
muliiplying the population 2 45 vears of age
in each parcel with the exposure assigned
to that parcel {p). The summation of this
product over all pareels was divided by the
roral population, as shown in Equation 1 (by
county and for the entire SoCAB).

Popu!a:ion—waéh:ed mean exposure =

i (Population,, % Exposure P)

= i
Y Total popularion ’

Artributable burden estimation. For
the population 2 43 years, we estimarted
the CHD population-artributable fraction
(PAF) duc to residential proximicy to major
roadways in 2008 and 2033 based on the
proportion cxposed {pe,) and the corre-
sponding CRF from the original study, in the
standard PAF formula (Equation 2).

PAF = pe, (CRF - 1)/
Ipap (CRF - i) + 1. (2]

Traffic density, EC, and PM, 5 CRFs
{Table 1} were originally reported per 1 log
unit (proximiry-weighted vehicles per day), per
1 interquaraile range (IQR = 0.94 = 10~%/m
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of black carbon reflectance), or per
10 pg/m?, respectively. The population-
weighted mean exposure estimated using
Equarion 1 was divided by the respecrive
IQR (EC) or 10 pg/m? (PMy5) and chis
value was used ro rescale the CRF to the
populztion-weighted mean value by expo-
nendation {Equation 3). EC {micrograms per
cubic merer} was converred to black carbon
(107%/m) 1o march with the original CRF. (See
Supplemental Marerial, “Methods.”)

CRFpopuhtionfw:igh[cd mean expasure —
(CRF population-weighted mean exposure.

(3]

Because the PAFs for waffic densicy, EC,
and PM, 5 were calculated for a population-
weighted mean exposure for the enrire
population, the proportion exposed {p.,) in
Equation 2 becomes unity and Equation 2
reduces to Equation 4:

PAF = (CRF - I)/CRF. (4]

pcrunitcxposmr)

We selected a background level above which
the impact was quantified. For EC and
PM, s, PAFs were estimated for the reduc-
tion of the population-weighted mean levels
to background levels of 0.12 and 5.G pg/ms,
respectively, based on measurements in a
clean Central California coastal communiry
{Lompoc) for the period 1994-2001 (Peters
er al. 2004). Previous studies used similar back-
ground levels and methodology (Anenberg
et al. 2010; Evans et al. 2013), Because traffic
is entirely anthropogenic, the background level
for rraffic density was 1.0, as increased CHD
risk {Table 1) was only observed at exposures
> | (log traffic density of zero).

The 2008 and 20335 acrributable numbers
were estimared by multiplying the population
2 43 years by the CHD morrality or hospirali-
zation rates and the PAF (Equation 3).

Population-artributable numbernonaliospicalizacion
= Popuiation, 5
X Rammonalityfhospiuiiuxiun
x PAFmonzli:ylhospimlintion' {51

We calculated the PAF and the attribur-
able number for the portion of cach councy
within the SoCAB and also for the encire
SoCAB region. The PAF and the auributable
number for the distance o roadways marker
of NRAP exposure can be inzerpreced as the
proportion and number of deaths, respec-
tively, char could be prevented if no one lived
within 150 m from a freeway or 50 m from a
major road. For EC and PM, 5, the PAF (or
number of aerributable events) can be inter-
preted as the proportion {number) that could
be prevented if the population-weighted mean
exposures were reduced to background levels.
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To distinguish the impaer of the projected
change in exposure in 2033 from the impact
of the projected change in the population
age distribution in 2035, we estimated the
arributable events for 2035 for a hypothetical
scenario in which the 2008 age distribution
were applied o the 2035 population.

Staristical uncertainty analysis. We
constructed the 95% uncertainty interval (UT)
around the point estimates accounting for the
uncertainty in each of the parameters used o

calculate the PAF, as suggested by Greenland

{2004). The Ul for the waffic density, EC, '

and PM, 5 PAF was calculated by incorpo-
rating the uncertainty of the rescaled CRF,
that is, the hazard ratio cxponentiated to the
population-weighted mean. The Ul far the
proximity PAF was estimated accounting for
the uncertainty in both paramerers (proximicy
CRF and the proportion exposed).

Results

The total SoCAB population was 15.5 millien
in 2008 and is projected to increase by
approximately 3 million in 2035. However,
the proportion 2 45 years at risk for CHD
is expected to increase from 359% in 2008
o 43% in 2033 (Table 2). As a resulr, che
increase in the CHD mortality rates, which
reflect the change in the population age
distribution, are projected to increase dispro-
portionately with the population increase,
from 3.4 to 4.9 deaths per 1,000 popula-
tion. SoCAB CHD hospitalizarion rares are
projected to increase from 8.9 per 1,000 in
2008 to 11.3 per 1,000 in 2035,

Annual average population-weighred
rraffic density was markedly skewed (see
Supplemental Material, Figure $1a). The
median 2008 traffic density was 14.4
(IQR = 3.9-30.1), after correcting for
the fleet average PM; 5 emission reduc-
tion, and is projected to decrease to 11.6
(IQR = 4.1-22.3) in 2035 {from geomerric
mean of 10.8 in 2008 to 9.3 in 2035). In
contrast, the proportion of the population
fiving within 150 m from a freeway or 50 m
from a major road is expecred to increase
from 8.3% o 10.9% from 2008 o 2035
{see Supplemental Material, Figure S1b).
The mean (£ SD) population-weighted EC

level was 1.1 £ 0.4 pg/m? in 2008 and is
expected to decrease to 0.7 + 0.3 pg/m? in
2035 (see Supplemental Marerial, Figure S1¢).
The correspending medians for the
two periods were identical to the mean,
L.t pg/m?® (IQR = 0.8-1.4) and 0.7 pg/m?
(IQR = 0.5-0.9), respecrively. (The antici-
pated decrease is primarily due to the expected
reduction of EC emissions from diesel-fueled
vehicles.) The papulation mean PM, 5
exposure was 13.2 + 4.2 pg/m? in 2008, and
is projecied to decrease o 10.9 £ 3.7 pg/m3 in
2035 (see Supplemental Marerial, Figure $1d).
In 2008, an estimared 6.8% {95% UT:
2.4, 11.0) of the toral CHD deachs among
the population z 45 years could be acerib-
uted to traffic density (Figure 2A). The PAF
is expected 1o decrease to 6.4% {95% UL
2.2, 10.3) in 2035, reflecting the expected
decrease in populacion-weighted traffic
density. The estimated 2008 PAF for resi-
dential distance of £ 150 m from freeways or
< 50 m from major roadways {2.4%; 95% UL
1.4, 3.3) was smaller than the PAF for either
traffic density or EC, but was projected 1o
increase in 2035 to 3.1% (35% UL 2.1, 4.0),
reflecting the increase in proportion living
close to major roadways. Based on estimated
burden of EC exposure, 3.7% (95% UL
1.9, 5.3) of the total CHD deaths in the
= 45 years age group in 2008 could have been
prevented if the population-weighted mean EC
exposure levels had been at the background
tevel of 0.12 pg/m? instead of 1.1 pg/m?.
Decreasing population-weighted mean EC
level is expected to tesult in decreased PAF
to 2.3% in 2035 (95% UL 1.2, 3.4). The
estimated regional PM; 5 PAF was 10.4%
(95% UL 7.8, 12.9} in 2008 and is projected
to fall to 7.5% (95% UL: 5.6, 9.3) in 2035.
Based on the NRAP PAFs for traffic
density, an estimated 1,300 (95% UL
440, 2,000} preventable deaths occurred
in 2008, and 2,500 (95% Ul: 860, 4,000)
preventable deaths will occur in 2033 due
to traffic density within 300 m of residences
(Figure 2B). This large future increase is due to
the projected increase in population, specifically
to the disproportionate increase in the aging
population at risk of CHD. This effect can be
quantified using the hypothetical 2035 scenario

Tahle 2. Population 2 45 years and coronary heart disease (CHD) mona'lity and hospitalization rates
averall for the South Coast Air Basin and by counties for 2008 and projected far 2035.

CHD mortatity CHD hospitalizations
Population? z 45 years [%)? {per 1,000) {per 1,000}
County 2008 2035 2008 2035 2008 2035
Los Angeles 3,321,703 (35.4} 5,189.81544.8). 37 50 a1 0.7
(Orange 1,085,184 [37.3} 1,501,496 (45.1) 2B 44 5.8 97
Riverside 554,556 (33.0) 768.170{40.6) 41 46 3.3 133
$an Bermardine 466,992 {31.6) 672,435{40.3) 22 5.4 8.1 138
Total 5,428,535 (35.1) 8,005.152(43.3) 34 49 89 11.3

*Population is for the portion of the county that is withir the South Coast Air Basin boundary, except for Orange County
where the entire county is within the air basin. "Percentage of the total {zll ages} population.
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in which the toral population was increased
as projected but was assigned the 2008 age
distribution (essencially keeping the overall
morality rate unchanged). Under this hypo-
thetical scenaro, a much smaller number of
deaths (1,700; 93% UT: 600, 2,300} would be
arzriburable to traffic densiny. Based on the PAF
for residential major road proximitv (€ 150 m
from a freeway or < 50 m from another major
road), there were 430 prevenrable CHD
deaths (95% UL: 270, 600) in 2008 and a
projected 1,200 (95% UL 820, 1,600) in 2035,
compared with 830 (95% UT: 570, 1,100} that
would be anticipated if the 2035 age distribu-
tion were the same as in 2008. For EC, 690
CHD deaths wete attributable wo exposure
above background levels (95% UIL: 360, 1,000)
in 2008, abourt half of the esdmared traffic
densicy—artributable deachs bur more chan 1.5
times the major road proximiry—artributable
deaths. The EC-awtributable deaths were also
projected 1o increase less than thar for traffic
density, to 900 (95% UL 470, 1,300) in 2035.
Most of the estimazed increase azribuable
10 EC is due to the aging population struc-
ture racher than just the increase in popula-
tion, which by iwself would result in a small
decrease in deaths o 630 (95% Ul: 330, 920)
because the population-weighted exposure is
projected to decrease over eime. About 1,900
deaths (95% Ul: 1,400, 2,400) in 2008 were
estimated to be attributable to regional PM, 5.
A subsrantial increase o 2,900 (95% Ul:
2,200, 3,600) is expected in 2033, despite a
25% decrease in PAF, due to the change in
population and age distribution. In the hypo-
thetical scenario in which only the popula-
tion increases in 2033 without any change
in age distribution, the PM, s-arzributable
deaths would stll increase o 2,000 (95% UL
1,500, 2,500).

The overall pattern of changing exposure
and NRAP-attributable CHD was generally
similar across all SoCAB counties. Traffic
density and EC levels were highest in Los
Angeles Counry and lowest in Riverside
County and are projected to decrease in all
four counties from 2008 to 2035. (see
Supplemencal Material, Table $1). In contrast,
the proportion living near a major road is
projected to increase in all counties during the
same period. Los Angeles Couney consistendy
had the highest estimated PAF and Riverside
Counzy the lowest based on cach cxposure
in both 2008 and in 2033 (sez Supplemental
Material, Table S2). The sstimated population-
attributable number was consistently highest
in Los Angeles (see Supplemental Marerial,
Table $3), buc waffic densicy—, EC-, and
PM, s-atrributable numbers were cach lowest
in San Bernardino in 2008 and are expected
to increase markedly by 2035, reflecting anrici-
pated population increase under the compact
urban development scenario.

Near-roadway pollution and coronary heart diseasa

The estimated PAF for CHD hospital-
ization attributable o EC exposure in the
SoCAB was 1.9% (95% UI: 0.7, 3.1)
in 2008, and is expected to decline to
1.2% (95% Ul: 0.4, 1.9) in 2035 (sce
Supplemental Material, Table S4). The corre-
sponding arzributable number of hospital-
izarions was 920 (95% Ul: 320, 1,500) for
2008 and is expecied 1o increase slightly o
1,100 (95% UI: 380, 1,700) in 2035 after
accounting for increases in population and
hospitalization rate in an aging population. If
the 2008 age distribution were applied o the
2035 populartion, the hvpothedeal number of
hospitalizations might be expected to decrease
o 840 (35% UI: 300, 1,400). The projected
pattern of change over time in the county-
specific estimartes was generally similar o thas

for the entire SoCAB.

Discussion

This study is one of the Arst risk assessmenis of
CHD momnality and hospitalization atribus-
able to NRAP markers and che first, o our
knowledge, to project future estimartes of
the burden in 2 large merropolitan region.

& Traffic densiy 3
T Disance 1o roads| |

Altributnble froction (%} E'

Estimates of the 2008 preventable CHD
mortality due to NRAP among the 2 435 years
population in the S0CAB varied from 2.4%
{430 deaths), based on effects of residential
proximity to a major road, 0 6.8% (1,300
deaths), based on emissions-weighted waffic
densicy. The eraffic densicy—related burden
in 2008 was about rwo-thirds the burden
{10.4%, 1,900 deaths) arcributable to regu-
lated regional PM; 5. Thus, to the extenc that
NRAP and PM; g effects are independent,
because regional PM; 5 does not characterize
the sharp gradient in effects of the near-
roadway pollutant mixrure, a risk assessment
based on PMj; 5 alone is likely to be a substan-
tial underestimaee of che true pollution-
attributable CHD mortality. The 2033
greznhouse gas reduction—planning scenario
ts projected 10 result in reduced population
expasure and reduced PAF for PM; 5, traffic
density, and EC (bur nor for residential
proximity to major roadways). However, 2
surprising finding was that the auriburable
number of CHD deaths due both to PM 5
and to each NRAP exposure, even under the
opiimistic planning scenario considered, is

Altributnble number [n} E]
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Figure 2. Population-atiribuiable fractons {A} and populaton-atwribuiable numbers (5) and 95% uncer-
tainty intervals for coronaiy heant disease menality in the Seuth Coast Air Basin in 2008 and 2035,%
anributed to waffic density within 300-m buffer from residence, residential disianca 10 nearest freeway
[s 150 m) or major road {s 50 m), elemental carhon, and regional PM; 5 above background fevels of 1 for
traffic density, 0% for proximity, 8.i2 pg/m? for €, and 5.6 pg/m? for PM, 5. Populetion-weighted mezn
exposures in 2008 and 2035 weare 10.8 and 8.3 {or traffic density, 1.i and 0.7 wg/m? for EC, and 13.2 and

10.8 ug/im? for PM, 5, respectively.

*Pppulation-atiributable number that might be expected in 2035 if the age diswibution of the 2035 papulatioa wese the

same as in 2008.
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expected to increase substantially by 20353,
largely due to vulnerability of an aging popu-
lation. The proporiion 2 65 years, at highest
risk of CHD (Ford and Capewell 2007), is
projecred 1o double over the next two decades.
These results have important imptica-
tions for health and urban planning policy.
CHD accounts for most of the morrality
actributable to PM, 5 levels in excess of the
national standard (12 pg/m3) and therefore
for the largest pollution-arrriburable annual
economic costs, approximately $4.6 billion
(adjusted to 2014 using the U.S. Bureau of
Labor Stacistics Consumer Price Index infla-
tion calculator) (U.S. EPA 2013). Accounting
for the effects of NRAPD is likely to markedly
increase estimates of economic cost of pollu-
tion. The increasing popularion-artributable
number due to an aging population means
that additional hospital beds and other health
faciliries will be needed for CHD treatment.
Naticnal air pofiution regulations already
adopted will have impacts over the next
20 years; examples include Tier-2 and Tier-3
vehicle standards (U.S. EPA 2014), and
non-road diesel requirements (U.S. EPA
2004). These and the likely ongoing evolu-
tion of control rechnology requirements will
contribute 1o reduced PM; 5 2nd EC emissions,
and likely will reduce the impact of roadway
proximity and traffic densicy (CRC 2013).
We have not estimated the impact specific
1o greenhouse gas—reduction measures, inde-
pendent of other pollution-reduction strate-
gies. Hawever, our results suggest that there
are as yet unexploited opportunities for health
benefits that would resule frem regulation of
NRAPD, and that additional health co-benefiws
could be obtained from the 2035 greenhouse
gas reduction—planning process. The 2035
compact growth scenario used for this study
will promore urban redevelopment with muli-
family homes in corridors with good public
transport 1o reduce reltance on private auto-
mobiles. The plan will promote investment
in bicycling and walking infrastructure, and
assumes that there will be increased vehicular
fieet fuel efficiency and reduced emissions.
However, if this planning scenario increases
the popularion exposed to NRAP by placing
people closer to busy roadways, they may be
put at increased CHD risk, unless vehicle
emissions were to decrease more substandally
than currently anticipated. Variants on the
planning scenario, such as policies to develop
a zero- or close-to-zero-emission vehicle feer,
could oprimize health co-benefits of greenhouse
gas reduction. Another approach might be to
encourage buffers berween major traffic corri-
dors and high-density development through
zoning and other land use policies. Because
markers for the NRAP mixture decrease sharply
with distance to traffic, buffers of even a few
10s to 150 m are likely to decrease markedly
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the exposure and assoctated population burden
of CHD morbidity and morality, particularly
for the elderly.

There are uncertainties in the estimares.
The statistical uncertainty intervals are large.
The estimated artributable burden also
varied depending on the marker for NRAP,

" The 2008 rtraffic density—attributable CHD

mortality was largest (6.8%)} and the major
roadway proximiry-atrributabie mortality was
smallest {2.4%). The trzffic density burden
was based on a CRF thar used continuous
exposure and accounted for volume of
vehicles on all nearby roadways (Kan et al.
2008), and it was corrected for changing
vehicles emissions over time. The smaller
burden estimated from major roadway prox-
imity might be expected because the CRF was
based on a dichotomous classification that
does not account for these factors (Gan et al.
2010}, and therefore is the crudest sucrogate
for the NRAP mixture. Neither of these expo-
sures accounts for meteoralogy and dispersion
of a biolegically relevant traffic poliutanc such
as EC, for which the number of atrributable
deaths in 2008 {n = 690} was berween that for
major roadway proximity exposure (n = 430)
and traffic density (n = 1,300). EC had the
smallest inerease in 2035 NRAP-atcributable
mortality {which would be expected to
decline if the population were not aging). The
smaller EC-atcributable burden in 2035 was
due to an anticipated cleaner burning diesel
vehicle fleec. EC- (and PM, 5-) atrributable
burden were aiso based on an assumption
that no CHD effects would occur below
background levels of 0.12 ug/m? (EC) and
5.6 pg/m® (PMy 5), which may have resulted
in an underestimated burden.

EC is a toxicologically relevant compo-
nent of particulate marter (Janssen et al.
2012} substantially influenced by pollurion
from heavy duty (diesel) vehicles in Southern
California (Manchester-Neesvig et al. 2003).
In this study, the estimated parcel level EC
exposure used in calculating the burden
accounted for the influence of merzoralogy
on dispersion from local roadways, unlike
the other two NRAP markers. However, the
estimared EC exposure included both trans-
ported and local NRAP EC. Mosr (- 90%)
of the total EC exposure was regional and was
common to all parcels in each 4 km x 4 km
EC expasure grid. Thus, the estimated burden
for EC reflected both regional and near-
roadway effects, and EC effects may nort be
entirely independent of the burden assigned
to the PM; 5 pollution, modeled solely on the
regional scale. Therefare, the simple addition
of the EC- and PMj s-actributable events
may overestimate the effect of these polluc-
ants. It is difficule to assess the degree of such
double counring, as there has been litte study
of the jaint effects of exposure to EC and

PM; ¢ and the extent to which their effects
are independent.

The uncertainty of the estimates based on
furure exposure scenario is likely to be greater
than for the current estimates. For example,
we corrected the traffic-density CRF based on
an assumption thar the effect of each vehicle
exposure would decline in proportion 10 the
decrease in fleer average PM, 5 vehicle emission
rates per kilometer of travel since the original
epidemiological study was conducted, equiva-
lent to 15% from 2008 w0 2035. The cruder
traffic proximity exposure indicaror was not
adjusted for changes in vehicular emissions
and therefore may overestimate the effect of
this indicator. Alternatively, the proximiry-
attributable burden may reflect effecss nor .
scalable o changes in PM mass—for example,
if the more roxic components of the mixture of
fresh vehicular emissions changed to a different
proportion than PM, 5 mass, or if compo-
nents of resuspended road dust thar might
not change at all were the relevant hazard
(Schwarrz 1999). The uncorrected craffic
density is acrually projected to increase (by
6.5%) from 2008 to 2035, as is the popularion
living near a major road [from 8.3% w0 10.9%
{see Supplemental Material, Figure $1b)].
Because the burden and costs of NRAP are
large, additional research is warranted o
reduce these saurces of uncerainty.

Another important assumption s that
the age-specific CHD rares will remain
unchanged from 2008 o 2035 CHD
mortality rates have fallen markedly over the
last several decades in the Unired Stares (Ford
et al. 2007) due to several factors. However,
increased prevalence of obesity and its mera-
bolic consequences are likely to slow this
decline in CHD morzality rates and could
potentially reverse them. Therefore, it is
difficult to quanrify the net impact of these
trends on the estimates of NRAP-attriburable
burden of disease.

. A limitation to the comparison of the
NRAP- and PM; s-accributable burden of
CHD s that the original source CRFs were
estimated for different age discributions. The
PM; 5 CRF was develaped for 2 population
z 30 years (Krewski ec al. 2009), which we
assigned 1o the population 2 45 years in order
to be comparabie to the papularion far the
CRFs for all chree indices of NRAP (Gan
et al. 2010, 2011; Kan er al. 2008). PM, 5-
atrributable burden was considerably farger if
applied to = 30 years age group (3,100 faral
CHD events in 2008, e.g., compared with
the 1,900 estimated based on the popula-
tion 2 45 years). The larger estimare is gener-
ally consistent with other scudies examining
the burden of PM, s-arrriburtable CHD
mortality statewide (CARB 2010). If the
CRFs for NRAP were applied to the popula-
tion 2 30 years, the estimared burden also
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increased markedly (data not shown}. We
have elected t0 use the common NRAP CRF
age distribution for all estimates because
NRAP is the exposure of primary interest.
Howeve:, the estimated burden for both
NRAP and PM: 5 restricted to the 2 43 year
population is likely to be conservative.

Traftic-related noise has been associ-
ated with CHD, bur whether it confounds,
mediares, or interacts wich near-roadway
pollution is unclear (Frizschi er al. 2011). A
recent review suggesied thar the twao are likely
independent risk factors of CHD (Davies and
Kamp 2012}, buz this conclusion was based
on only four studies. The CRFs we used were
not adjusted for noise, so the near-roadway
pollution-artributable burden could be inde-
penden: or partially overlapping with the
noise burden. )

The health benefit from reduction in
NRAP is unlikely to be limited o reductions
in CHD mortality. We have not estimated
burden of NRAP-atributable morality asso-
ciated with other outcomes, such as stroke
and chronic obstructive pulmonary disease in
the elderly, for which the causal relazsionships
are less clear (HEI 2010). However, asthma
and asthma exacerbadon in children are likely
caused by NRAP and have a large associated
burden (Perez et al. 2012),

We calculated the PAF using the standard
PAF formula {Equation 2). However, chis
estimate may be biased in the presence of
confounding by characteristics in the study
from which the CRF is derived if chese covari-
ates are nort available for che rarger popula-
tion (Darrow and Steenland 2011), There
was lirtle confounding of the CRFs for traffic
density and EC by available covariates in the
studies from which they were derived (Gan
er al. 2011; Kan et al. 2008). However, the
crude CRF associated with living near a major
road was 1.69 and reduced o 1.29 after
adjusting for confounders (age, sex, socio-
economic starus, and co-morbidities) (Gan
er al. 2010). These covariates are nor avail-
able in our Southern California populacion
data set. However, for a crude CRF/adjusted
CRF of 1.69/1.29 (i.c., 1.3) and an exposure
prevalence of 8.3% (the proportion of the
2008 SoCAB population living near a major
road), our esiimared traffic proximicy PAF
is likely to underestimate the true proximiry
PAF (Darrow and Steenland 2011).

Ohr resules are likely to be relevant to other
large North American citdes with dispersed
popularions and high traffic volumes. We
conclude that 4) air pollution-artriburtable
burden of CHD mortality may have been
underestimated in most existing PM; s-based
risk assessments because they tgnore NRAP
effzczs, b} greenhouse gas—reduction planning
oers additional opportunities for improving
future cardiac health, i the NRAP risks are

Near-roadway pollution and coronary hear disease

mitigated, and ¢} NRAP- {and PM; 5-} atzrib-
utable CHD i5 likely w0 incresse even if popu-
lation exposure is reduced because of increased
~vulnerability of an aging populadon.
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BACKGROUND: Exposure to traffic' noise has beea associated with adverse effeces od neuro-
psychological outcomes in children, but findings with regard to behavioral problems are inconsistent.

OBJECTIVE: We investigated whether residential road traffic noise exposure is associated with
behavioral problems in 7-year-old children.

METHODS: We identified 46,940 children from the Danish Nazional Bm'.h Cohort with complete
informadon on behavioral problems at 7 years of age and complete address history from concep-
tion to 7 years of age. Road traffic noise (L,.,) was modeled at all present and historical addresses.
Behavioral problems were 2ssessed by the parent-reported Strengths and Difficuldes Questonnaire
{SDQ). Assodiadons bereeen pregnancy and childhood exposure to noise and behavioral problems
were analyzed by mulinomial or fogistic regression and adjusted for potential confounders.

ResUETs: A 10-dB increase in average time-weighted road traffic noise exposure from birth 1o
7 years of age was associated with 2 7% increase (95% CI: 1.00, 1.14} in abnormal versus normal -
total difficulties scores; 3% (95% Ci: 1.00, 1.10) and 9% (95% CI: 1.03, 1.18) increases in
borderline and abnormal hyperactivity/inartention subscale scores, respectively; and 3% (95% CI:
0.98, 1.14) and 6% (93% CL: 0.99, 1.12) increases in zbnormal conduct problem and peer relatian-
ship preblem subscale scores, respectively. Exposure to road waffic noise during pregrancy was not
associated with child behavioral problems at 7 vears of age.

Coxcirusions: Residential road traffic noise in early childhood mav be assocxatcd with bcha\non]
problems, particularly hyperactivity/inattention symptoms.

CrraTion: Hjortebjerg D, Andersen AM, Christensen JS, Ketzel M, Raaschou-\’lclscnO Sunver],
Julvez j. Forns ], Sorensen M. 2016. Exposure to road traffic noise and behavioral problems
in 7-year-old children: 2 cohort study. Environ Health Perspect 124:228-234; hup://dx.doi.

org/10.1289/ehp. 1409430

Introduction

Exposure to wraffic noise is considerable in
many parts of the world and has been asso-
ciated with health effects among adulss,
including psychological symptoms such as
anxiety and changes in mood (Stansfeld and
Matheson 2003). Children are also suspected
to be vulnerable 1o traffic noise, especially
during sensirive stages of development
(Stansfeld er al. 2005). Swudies investigaring
effects on neumps‘.cholovical dcxclopmcn:
due to traffic noise exposure in children
have focused mainly on learning and cogni-
tive performance, with consisrcnr findings of
impairment in reading and memory of aircraft
noise exposure (Haines et al. 2001a, 20011,
Hygge ct al. 2002; Swansfeld et al. 2003). The
few srudies thar have investigated associations
berween exposure to traffic noise and parent-
reporied child behavioral problems are incon-
sistent (Haines er al. 20012, 2001b; Sransfeld
et al. 2009; Tiesler er al. 2013). Two small
studies of schoals near Heathrow airport found,
respectively, no assocatdon and a weak associa-
tion between school exposure 1o airport noise
and hyperaciivity and psychosocial morbidity
(Haines et al. 2001a, 2001b). In 2009, a stady
of > 2,000 children from schools near airports
in three European counties found thar school
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exposure ©o airport noise was associated with
an increased score of hyperactivicy, whereas
exposure to road traffic noise at the schools
was not assoctated with hyperacriviry, but with
lower scores for conducr problems (i.c. fewer
conduct problems) (Stansfeld er al. 2009). The
only study investigating associations between
residential exposure to road tratfic noise and
behavioral problems in children reporied
associations with hyperacrivity and possibly
emotonal symproms in a study of 900 German
children (Tiesler er al. 2013).

Residential exposure to wrafhe noise mighe
be a more relevant exposure window than
exposure at school with regard to the inves-
tigated behavioral problems. First, children
spend more time at home than at the school;
and second, nightime exposure might be very
important, because traffic noise 2t normal
urban levels has been associated with slezp
disrurbance, with regard to both qualizy and
quandty (Pirrera er al. 2010). In children, slecp
disturbance and sleep problems are suspecred
to affect child behavior (Gregory and Sadeh
2012; Quach er al. 2009), possibly through
sleep deficits, which affect the frontal lobe—
the part of the brain region thar, among other
funciions, controls behavior and emotions
(Quach ez al. 2009).
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No studies have investigated associations
berween exposure to traffic noise during preg-
nancy and behavioral problems. However,
noise is an environmental stressor (Stansfeld
and Matheson 2003), and maternal exposure
10 stress during pregnancy has been suggested
to be associated with psvchological effects in
children, including cognitive, behavioral, and
emotional development (Graignic-Philippe
et al. 2014). A potendal mechanism is activa-
tion of the marernal hvpotha!amlc—pmmarv—

. adrenal axis, leading 1o an increase in levels

aof maternal corrisol (ch]crs et al. 2014).
Cortisol can pass the fetal-placental barrier
and might subsequently influence the feral
nervous syseern and emorional and cognitive
funcrioning of the child {Davis and Sandman
2012; Seck] and Holmes 2007). Also, marernal
sleep disturbance during pregnancy has been
proposed 1o affect the neuroendocrine system
(Beijers er al. 2014).

We used dara from a large population-
based birth cohort o investigate the associa-
tions berween exposures o road traffic noise ar
the residence during pregnancy and early life

and behavioral problems in 7-year-old children.

Materials and Methods

Study population. The study is based on the
population-based Danish National Birch
Cohort {DNBC) (Olsen ec al. 2001). During
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1996-2002, pregnant women whe met the
inclusion requirements of intending to carry
their pregnancy to term, being able to speak
Danish, and having a permanent address in
Denmark were invited to participace in the
DNBC, The invitation tock place at the office
of the general pracritioner, where the women
received written information and an informed
censent to sign. All participating women
pravided informed consent.

Participation involved two prenaral
computer-assisted telephone inrerviews
conducted by trained interviewers. The first
interview cook place around the 12ch preg-
nancy week and included, among others, ques-
tions related o maternal lifestyle factors during
pregnancy, such as alcohol consumption and
smoking habits as well as questions related 10
maternal mental health. Furthermore, when the
child was 7 years old, a follow-up questionnaire
was mailed to the parents of the child. This
7-year questionnaire included, among others,
questions regarding behavioral problems of
the child and was based on the Strengths and
Difficulties Questionnaire (SDQ).

The DNBC was conducted in accordance
with the Helsinki Declararion and approved
by the Danish ethics commitree.

Assessment of bebavioral problems.
Behaviaral problems at 7 years of age were
assessed by the Dranish parent-reported version
of the SDQ (SDQ-Dan} (Goodman 1997;
Goodman er al. 2003; Obel er al. 2003). The
SDQ is an internationally validated behav-
ioral screening questionnaire for children
and adolescents. It encampasses the child’s
behavior in the preceding 6 months and is used
worldwide for clinical and research purposes.

The SDQ consists of 25 itemns and gener-
ates scores within five subscales: emotional
symptoms, conduct problems, hyperactivity/
inattention, peer relationship problems, and
prosocial behaviors. Each subscale is covered
by five ltems, which can be rated with a three-
poinr scale option: “not true” (0), “somewhat
true” (1), or “certainly true” (2), and each
subscale score is generated by summing up the
ratings. The total difficulties score is obrained
by summing up all subscale score except the
prosocial behavior score as described in derail
elsewhere (YouthinMind 2015). The higher
the scores are within each scale, the more
behavioral problems are indicated (except for
the prosocial behavior scoze).

In the present study, the total difficul-
ties score and the scores within the subscales
of emotionat symptoms, conduct preblems,
hyperactiviry/inattention, and peer relacion-
ship problems were divided into the categories
normal, borderfine, or abnormal, by the use
of the normarive age- and sex-specific cut-off
scores for Danish children (Niglasen er al.
2012; YouthinMind 2015). Only children with

no missing values on the items were included.

Environmental Health Perspectives -

Exposure. Residencial address history
during pregnancy and from birth undl 7 years
of age was collected using the Danish civil regis-
tration sysiem (Pedersen 2011). Road traffic
noise exposure was calculated for the'years
1995, 2000, 2005, and 2010 for all present
and hiszorical addresses using SoundPLAN,
which calculates road traffic noise in accordance
with the Nordic prediction method (Bendrsen
1999). Based on rthis, for each child we calcu-
lated time-weighted exposures (during preg-
nancy and childhood), taking all addresses the
child had lived in during the period of interesr
into account, weighted by the time the child
had lived at cach address.

For each address, the geographical coordi-
nates and heighe (floor), corresponding 1o the
point of noise estimation were used as input
variables for the noise model, including dara on
road lines, with information on yearly average
daily trafhe, vehicle distribution {light, heavy),
traffic speed, and road type, obained from
DCE-Danish Centre for Environment and
Energy, Aarhus Universicy (hop://www.dee.
au.dk) and from The Danish Road Directorate
{htep:/ famarw vejdirekrorater.dk), as described
in detail elsewhere (Jensen et al. 2009).
Topographical parameters included dara on
building pelygons for all surrounding buildings,
s well as dara on building height, provided by
the Danish Geodata Agency (hop://www.eng,
gst.dk). We assumed that the terrain was flat,
which is a reasonable assumption in Denmark,
and that urban areas, roads, and areas with
water were hard surfaces, whereas all other areas
were acoustically porous. No information was
available on noise barriers or type of asphalt.

Road traffic noise was calculated as the
cquivalent continuous A-weighted sound
pressure level {Ly.g), at the most exposed
facade of the dwelling at each address for
the day (Ly; 0700-1900 hours), evening (L.;
1900-2200 hours), and night {L; 2200-0700
hours). Road traffic noise was expressed as Ly,
by applying a 3-dB penalty for the evening
and a 10-dB penaley for the night. Decibel is
a logarithmic scale, which means that 2 3-dB
higher level of noise corresponds o a doubling
in acoustical energy. All values < 40 dB were
ser to 40 dB because this was considered the
lower limit of road traffic noise.

Residential exposure ro raitway waffic
noise was calculated for the years 1993, 2000,
2005, and 2010 for all present and historical
addresses using SoundPLAN, which calcu-
lages railway taffic noise in accordance with
NORD?2000, a Nordic calculaticn method
for prediction of noise propagating for railway
craffic noise (hup://www.soundplan.dk).
Geographical coordinares and height (floar)
for cach residential address were used in the
noise madel, including railway lines, with
informarion on annual average daily rtrain
lengths, train types, and travel speed, which
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were obtained from the railway enterprise
Banedanmark, operating and developing the
Danish state railway nerwork (herp:/fwww.
bane.dk). The daily train lengths were given
for 1997 and 2012. Furthermore, building
polygons were included in the model as well
as all noise barriers along the railway. Railway
traffic noise was expressed as Ly, at the most
exposed facade of the dwelling. In the analyses,
railway noise exposure < 20 dB was set to 0
because we estimated overall backeround noise
to be no lower than 20 dB.

The noise impact from all Danish airports
and airficlds was determined from informa-
tion abour noise zones (3-dB categories)
obtained frem local authosities. The programs
DANSIM (Danish Airporr Noise Simulacion
Model) and TNM3 {Integrated Noise Model),
which fulfiil the joint Neordic criteria for air
wraffic noise calculations were used (Liasje
and Granoeien 1993}, The curves for airport
noise were transformed into digital maps and
linked to each residential address history by
geographical coordinaces.

Air poliution at all-geographical coor-
dinates was calculated with che use of che
Danish AirGIS modeling system, as described
in detail elsewhere {Kerzel et al. 2011},
This system allows caleutation of air poliu-
tion as the sum of local air pollution from
traffic in the screets based on the Operatianal
Street Pollution Model (OSPM), the urban
background contribution based on an-area
dispersion model, and contributions from the
regional background (Berkowicz et al. 2008).
We used levels of nitrogen oxides (NO,}
as an indicator of air poliution, which was
calcutated based on data for the relevant years
abour traffic daca for individual road lines,
emission factors for Danish car fleet, street and
buiiding geomerry, including building height
as well as mereorological dara. Air pollution
exposure was expressed as the yearly mean
concentratior: of NO, (micrograms per cubic
meter). We focused on NO, as proxy for air
pollution from traffic because measured NO,
correlates strongly with other traffic-related
poliutants in Danish streets including total
particlé nurnber concentration (10-700 nm;
r = 0.93) and PMy, (particulate maccer
5 10 pmj (r = 0.70) (Kerzel ecal. 2003).

Statistical analyses. The associations
between exposure ta residenrial road rraffic
and railway noise and behavioral problems at
7 years of age were analyzed by muitinomial
logistic regression models {for road rraffic
noise) and logistic regression models (for
raiiway noise). Exposure to road traffic noise
was modeled as time-weighted mean during
two different exposure windows: z) preg-
nancy period, and &) from birth to 7 years of
age, raking ail present and historical addresses
inte account. Exposure to railway noise was
modeled as continuous at che residencial
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address at 4} time of birth, and ) time of
filling in the SBQ {7 ycars) and was analyzed
as a categorical variable among all participants
{unexposzd, < 60 dB, and > 60 dB) and as a
linear crend (per 10 dB) ia the subset of the
children with railway noise exposure. The
assumption of linearicy of road traffic and
railway noise for both exposure windows in
relation to child behavioral problems was evalu-
ated by ficing models with the exposure vari-
ables on continuous scale simultaneously with
the quadratic term of the exposure variables. All
were found 10 be linear (p > 0.03) exceps for the
total difficulties score with regard w0 road trafiic
noise exposure from birth undl 7 years of age,
which was bordesline linear (p = 0.04).

For road traffic noise, we eseimared the
associations as odds ratios (OR)} with corre-
sponding 35% confidence intervals (CI) for
being classifiéd in the borderline.or in the
abnormal category per 10-dB increase in Ly,
road using the normal category as a refer-
ence. For railway noise, we estimated OR
for being classified as abnormal using the
normal/borderline category as a reference.
We calculated crude ORs and adjusted for
potential confounders, selected 2 priori, using
a two-stage approach. First, models were
adjusted for sex, age ar filling in the SDQ
(years), gestational age (< 37, 2 37 weeks),
birth weight {< 2,300, = 2,500 g, from the
Danish Medical Birth Registry), mazzrnal age
at delivery (vears), parity (0, 1, 2 2), smoking
during the firsi wimester of pregnancy (nof
yes}), average atcohol consumption {< I, 2 1
drinks per week) during the first wimester
of pregnancy, level of education [highest
artained educadon 1 year before conception:
basic (7—12 years of primary, secondary,
and grammar-school educarion), vocational
(10-12 years of education), and higher
(2 13 years of educaiton)i, disposable income
(quintiles; household income after taxarion
and interest per person, adjusted for number
of persons in the household and deflated
according o the 2000 value of the Danish
crown), railway {(no, < 60 dB, > GO dB) and
airpore noise (ves, ro} at birth (for analyses
of road traffic expasure during pregnancy)
and at 7 years of age (for analyses of child-
hood exposure), 2nd maternal mental healch
problems during the st crimeszer (“yes” or
“na” based on the following two questions
in the 12-week pregnancy interview: “Have
you ever had psychological disorders or bad
nerves!” and “have vou had nuisance of
this disorder during pregnancy?”}. Second,
analyses of road traffic noise were further
adjusted for time-weighted mean of NO,
(micrograms per cubic meter) corresponding
to each exposure window. All informarion
on socioeconomic positon (SEP}—marernal
educarion and disposable income—was
obuained from the nadonal register, Statisties
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Denmark (hop://www.dsedk). Also, a cate-
gorical analysis with five road traffic noise
carzgories of < 30, 50-33, 55-60, 60-65, and
2z 65 dB was performed for the total difhculties
score and che hyperactivirv/inamention subscale.

Potental modification of the association
between road craffic noise from birth until
7 vears of age (per 10-dB increase in road
traffic) and the roral dificuliies score as well as
the hyperactivicy/inattention subscale by sex,
birth weigh:, educarional level, income, and
railway noise were evaluated by including inter-
action terms into a logistic regression model.
Potential effect modifiers were selected 2 prion
based on previous studies (Lercher er al. 2002).
Bath scales were dichoromized into abnormal
versus normal/borderline behavior, and poten-
tial effect modifications were tested by the
Wald test. An alpha level of 5% {two-sided)
was used 0 define scadstical significance. All

analvses were done in SAS {version 9.3; SAS
Institure Inc., Cary, NC, USA).

Results

Of the study base of participating mother—
child pairs with information on SDQ
{n = 57,281), we included only the first
enrolled pregnancy to aveid non-independen:
observations (# = 54,103) and excluded 2,272
mothers with multiple pregnancies, 1,833
with incomplete informaiion on behavioral
problems, 170 with missing noise exposure
data, and 2,888 with incomplete informa-
tion on one or more potential confounders,
leaving a study cohort of 46,940 children.
Chzracteristics of the study population and
cases classified as bordecline and abnormal on
the total difficuliies score are summarized in
Table 1. Of the 46,940 chiidren, 11% were
classified as borderline and 8% were classified

Table 1. Charactaristics of the swdy population by case status using the towl difficulties score.

Conart Jorgerline cases® Abnormel cases?

Cavariaias [n=45340) [7=5,309} [n=3.770)
Sex

Boy Sid 544 52.3

Girt 439 456 437
Age at S0 [years) 213203741 THAGO3-TAY 7a8(703-741)
Gestational age at birth fweeks)

<37 42 49 6.2

237 a53 91 936
Birth weight {g)

<2500 26 33 45

22,500 TR 987 934"
Matemal age at birth lyears) 303(238-37.8) 285(23.1-37.3) 29.1{22.0-37.3)
Pasity

Nullisaraus 2349 56.7 6.0

Uniparous 345 3.8 327

Muliigaraus ith il5 i3
Matemal smoking curing st vimester ’

No ica 715 65.8

Yes 24 285 Rz
Maternal aleohal consumgtan during st iwimester

< 1 drinks per weak 88.2 ga.3 901

2 1 drinks per week 1i.8 19.2 . a9
Highest atiained education

Basic {7-i2 years} 133 a7 26.9

Vecational {10~12 years) 5283 548 339

Higher {2 13 years) 333 285 i9.2
Disposable income

Low 179 ig? 13

Meciem 307 314 e

High 5.4 430 258
Maiemal manial health problems during ist vimesiar

No 959 985 975

Yes 1.1 R 22
Road waiiic noisa {¢B)? 37 3{50.3-58.1) 5B.1(50.5-68.2) 38.6(50.6-68.1)
Exposed io rathway noise &: 7 years of age

Na - 86.9 87.0 86.8

Yes 131 13.0 13.7

Among expased (¢B) 48.2{345-848) 47.7(328-658) 485(347-6510)
Exposac to rathway noise at birth

No 843 843 239

Yes 1537 15.7 5.1

Among exposed (dB) 3051305-67.9) 0.4{30.0-679) 51.2{285-68.7)
Exposec 0 alrpor: noise at 7 years of age i3 1.3 1.5
Ajr polbution {NO,, pg/r°} 122{10.9-345) 122(10%-335) i23{i0a-233)

Values are percent or median {5th—35th percentiles).

*Total dhiculiies score. *Mean tme-weighied exposure from birth undl 7 years of age.
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as abnormal. Compared with the cohorr,
borderline and abnermal cases were more
likely to be bovs, be the firstborn child, be
exposed to maternal smoking during the first
trimester, and have mothers with lower educa-
tiona) level and disposable income. The corre-
lation (R) berween Ly, road during pregnancy
and childhood was 0.74, and berween Ly,
r0ad and air pollution (NO,) the correlation
was 0.39 for the pregnancy period and 0.42
for the period from birth until 7 years of age.
There was a high correlacion berween the Ly,
and L, road for the pregnancy period (0.97}
and during childhood (0.90}. The correlation
between Ly, road and Ly, railway among the
participants exposed to railway noise {13.1% at
7 years of age) was very weak (0.03).

For time-weighted mean exposure from
birth o 7 years of age, we estimated that a
10-dB higher exposure to road traffic noise
was associated with a 79 increase in abnormal
toral difficulties scores (95% CI: 1.00, 1.14)
(Table 2), which seemed to follow a2 mono-
tonic expasure—response relztionship unil
60—65 dB, afrer which the curve leveled off
(Figure 1A). On the hyperactivity/inactention
subscale, a 10-dB higher road rraffic noise
expasure was associated with 2 5% increase in
borderline (85% Cl: 1.00, 1.10} and a 10%
increase in abnormal (95% CI: 1.03, 1.18)
scores as compared with nermal scores in the
adjusted models (Table 2), which seemed to
follow 2 monotonic exposure—response rela-
tionship until 60-65 dB, after which the
curve leveled off (Figure 1B). A 10-dB higher
expasure to road traffic naise was associated
with a 5% increase in abnormal conduct

problem scores (95% Cl: 0.95, 1.14) and with
a 6% increase in abnormal peer relationship
scores (93% Cl: 0,99, 1.12). Further adjust-
mene for NQ, resulted in small increases in
the estimates {results not shown}. Also, NO,
exposure In itsell (in models withour adjust-
ment for neise) was not associared with
behavioral problems: For example, 2 20-ug/o?

increase in time-weighted mean exposure o
NO, from birth 1o 7 years was assaciated with
ORs of 0.95 (95% CI: 0.90, 1.00) and 0.95
{95% CI: 0.89, 1.01) for scoring borderline
and abnormal, respectively, on the total diffi-
culties score, and of 0.97 (95% C!: 0,92, 1.02}
and 0.99 (95% CI: .93, 1.06) for scoring
borderline and abnormal, respectively, on the
hyperactiviryfinactention subscale. There were
no clear associations beoween exposure 1o road
traffic noise during pregnancy and behavieral
problems (Table 2). Exposure during preg-
nancy was inverscly associated with borderline

Odds ratio

Traffic ncise and child behavioral problems

total difficulties scores (OR = 0.935; 95% Cl:
0.90, 0.99) but was not associared with
abnormal rotal dificuldies scores (OR = 0.99;
95% Cl: 0.94, 1.05). For both exposure time
windows, adjusting for airport and railway
noise did not affect associations of road traffic
naise with borderline ar abnormal scores for
toral difficulties score or any of che subscales
(see Supplemental Material, Table S1}.
Adjusting for road trafic and airport noise had
no influence on odds fatios for railway naise
ac birth or ag 7 years of age {see Supplemental
Material, Table §2).

Among the subset of children witch
railway noise exposure at 7 years, a 10-dB
increase in exposure was positively associated
with abnormal scores for total difficulries
(OR = 1.13; 95% CI: 1.02, 1.25) and peer
relationship problems (OR = 1.13; 95% CI:
1.03, 1.25} (Table 3). We found no signifi-
cant associations between this exposure and the

0dds ratio

50 55 & 5
Exposure to road traffic noise (dB)

Exposure to road traffic noise {dB}

Figure 1. Associations between exposure to road traffic noise {Lyg,) at childhood and abnormal sceres on
tha 1otal difficulties score [A) and hyperactivity/inattention subscale (8). The vertical whiskers show odds

ratios with 95% confidence intarvals at the median
= 65 dB) when comparad with the refarence catege

of four exposure categaries {50-55, 5560, 6065, and
ry of < 50 dB.

Table 2. Associations between exposure to road traffic neise (Lgq,, per 20-dB increase) during pregnancy and early childhood and child behaviorai borderhne or

abnormal scores.

Exposure 1o soad wraffic naise (Lge) during pregnancy?

Exposure 10 road traffic noise {Lyeq) from birth ta 7 years of age?

Strengths and Difficulties Crude OR Adjusted OR Crude OR Adjusted OR
Questionnaire {S0Q} " {95% C) (95% Ch? n {95% CI} -(35% CIjb
Total difficulties o ] - . < S ; ;
Normal 37.861 1.00 100 - 37,861 1.00 1.60
Borderline 5,309 0.99{0.95, 1.04f 0.95{0.90, 0.99) 5,309 1.07{1.01,1.13) 1.0010.95, 1.06}
Abngrmal 3.7/ 1.05{1.00,1.1%) 0.99(0.94, 1.05) 3770 1. l?(': 1,1.25) 1.07{1.00, 1.14)
Emotional symptoms - ) . : o
Normal 40,245 1.00 1.00 40,245 1. DU 1.00
Borderline 3,099 1.08(1.02, 1.19) 1.00(0.45, 1.06) 3,099 1.12{1.09,1.19) 1.03(0.96, 1.10)
Abnormal 3,586 1.08{1.02, 1.14) 0.97(D.92, 1.03) 3,506 1.11{1.04, 1.18) 0.981(0.92.1.09)
Conduct problems . ’
Narmal 40,374 1.00 1.00 40,374 1.00 1.00
Bardertine 4,045 0.99(0.94, 1.04} 0.99(0.94, 1.05) 4,045 1.02 (0.97,1.09) 10110.95,1.07)
Abnormal 2,521 0.98(0.92, 1.05) 0.88(0.92, 1.05) 2.521 1.10{1.03,1.18) 1.05(0.98, 1.14)
Hyperactivity/inattention : . : ‘ o L '
Normal 37,788 1.00 1.00 37,799 1.00 1.00
Borderline 6.037 1.0310.99, 1.08) 1.01{0.96, 1.05) 5,097 1.0641.05, 1.15} 1.05(1.00, 1.10)
Abnormal 3,044 1.04(0.99, 1.11) 1.01(D.96, 1.08) 3,044 1.18{i.11, 1.26} 1.1001.03,1.18)
Peer relatianship problems .
Narmal 37.690 1.00 1.00 37,690 1.00 1.00
Borderline 5243 1.02(0.98, 1.07) 1.01(0.97, 1.06} 5,243 1.06{1.01,1.12} 1050098 1.9
Abrormal 4,007 1.6210.97, 1.08) 0.95(0.94, 1.04) 4,007 1.12(1.06.1.1%) 1.0610.98,1.i2)

“Mean time-weighted exposure. *Adjusted for sex, age at SDQ, gestational age, birth weight, maternal zge at delivery, parity, educational level, disposable income, smoking and
alechol consumption during 15t trimester, railway and airport noise at birth {for exposure during pregrancy! and at 7 years of age, and self-reported maternal mental health problems

during 15t rimester (yes/nod.
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remaining outcomss, though for the hyperac-
tivinv/inarention subscale a 10-dB increase in
railway noise was assodared with a 9% increase
in abnormal scores (953% CI: 0.97, 1.22). In
the cohort as a whole, expasure to railway noise
< 60 dB a: the time of birth was positively
associated with abnormal emotional ssmprom
scores (OR = 1.11; 93% CI: 1.00, 1.23
compared with unexposed children} buc this
outcome was not associated wich railway noise
> 60 dB (OR = 1.01; 95% CI 0.83, 1.22).
No other associations berween exposure 1o
railway noise at the dme of birth and abnormal
behavioral prablems were observed.

We found no significant effect modifica-
tion by sex, low birth weight, educartional
level, income, or railway noise, though for
birth weight we found a borderline significant
effect modificazion (p = 0.06), with seronger
association becween road traffic noise and
hyperactivicyfinauention for children wich

low birth weight (Table 4).
Discussion

Using a large national birth cohor siudy,
we found that cumulative exposure during
childhood to road traffic noise at home
was positively associated with behavioral
problems at 7 years of age, particularly
hyperactivity/inattention symptoms. We

found no consistent associations berween
exposure 1o cither road traffic or railway noise
at home during the pregnancy period and

behavioral problems.

Our findings suggest that exposure to
residencial road waffic noise during child-
hood and potentially railway noise may
increase the risk for hyperactivizyfinastention

Table 4. Madification of associations hetween time-weighted mean exposure to road waific noise {Lyg)
from birth ta 7 years of 2ge {per 10-d2 increase} and abnormal scores on the toial difficulties scare 2nd
the hyperacuvityfinatienton subscale by sex, birth weight, education, income, and railway aoise.

Toial difficulties score Hyperactivity/inatiention
Abnormal Abnermal
Charactertstic casesfal  OR(35% CI?  plinteraction cases{n] ORIFB%RCIP  pintesaction
Sex . . 049 i 0.0 |
Gird 1,798 1.09{i.00,1.19) 1,339 1.16{1.05,1.79)
Boy . 1,972 1.05(0.97,1.14) 1,705 1.040.96,1.14)
Birth weight (g} 017 0.06
< 2.500 i78 1300097, 1.78) 140 1.23{1.08. 203}
22,500 3,556 1.06{0.99, 1.13) 2904 1.0811.0%, 1.18)
Parenizl educational lavel 098 . 0.31
Basic 1815 1.671(092,1.22) 7i8 1.11{0.97,1.78)
Vocational . 2630 1905{0.98,1.19) 1653 1.05{0.96, 1.15)
Higher 724 197(0.%4,1.73) 873 1.1841.04, 1.36)
llisposable incoma® . 099 ) 0.72
Low 1,352 1.87(0.97,1.19) 1,043 1.12{1.00,1.25)
High Z.818 1.0710.99,1.15) 2,004 1.0941.01,1.18)
Raitway noise 257 0.23
Unexpesed 3270 1.08{0.99,1.13) 2,543 1.07 1.00,1.15)
E4 1 4200 1.13{0.95,1.35) 34 1.28{1.08, 1.55)
26048 80  8.95(0.62, 1.45) 60 10§ (0.83, 163}

*Mean time-weighted exposure. *Adjusted for sex, age a1 SOQ, gestational age, birth weight, maternal age at delivery,
panty, educationa! Jevel, disposable income, smaking and aleohol consumption during 15t wunester, raitway and airport
noise at 7 years of age, and self-reponed maternal menial health problems during 1s:i wrimester lyes/no). <Cut point is
median income of the Danish background populaiicn {age siandardized), obtained from Statistics Denmark

Table 3. Associations between expesure to raihway noise at time of birth and at SDQ (7 yzars), and abnomal scores on the total difficukies score and subscales.

Swengths and Diiculties Exposure 10 raihway noise (Lye,) at time of birth Exposure to raitway neisz {L,) 7-year SO0
Questonnaire {SOQ Abnormal cases [} Crude OR(S5% CI}  Adjusiec OR (35% CIF  Abnormalcases () Crude OR(95% CH Adjustad DR {35% CIP
Total difficuliies score
{n=23.770)
Unexpased KR LTS i.00 i.00 3270 100 - 100 .
<60 dB . 173 0.931{0.88, 1.08} (198 (9.88. 1.05) 420 0.85{0.96, 1.06} 0.92 (0,88, 1.06)
>60d8 133 +.04{0.87, 1.25) 0.97 (.51, i.37) 80 1.20{0.95, 1.52} 1.1410.90. 1.45)
Linear wend per 10 ¢82 506 1.03{0.88, 1.12} 1.01{0.33, i.10) 508 1.359{1.04, 1.27} 1330102, 1.79)
Emotional symptoms : ’
(n = 3,536} B . .
Unexposed 2,857 i.00 .00 3.085 1.00 1.00
< 60 dB 503 112103, 1.26) 1.11(1.00, .23} 439 1.1710.96. 5.13} 1.05{0.94, 1.185)
>504dB 130 1.021{0.91, .31} 1.01(8.83,i.22) 77 1.14{0.89, 1.45} 1.1010.86, 1.41)
tinear rend per 10 d8° , 639 1.02{0.95,1.32) 1.02(0.94, 014} 511 1.0i{0.91,1.32) 1.0010.90, i.11)
Conguct problems -
{n=2521) ‘ .
Unexpased 2128 i.00 1.00 2374 1.00 1.00
<60 dB 313 0.86{0.86, 1.08} 0.38{0.57. 1.1i) 1.93{0.9i. 1.17) 1.05{0.92, 1.18)
> 5048 k] 0.82(0.73, 1.i6} 030074, 1.13) 43 1.0440.77, 1.43) i.01{0.75, 1.37)
Vingar wend per 10 484 ki) 0.95(0.87, 1.06} 0.84(0.85, 1.04) 37 0.96{0.25, 1.6} 0.85{0.3+, 1.67)
Hyperctivityfinatention :
{n=23.042) ) R
Unexposed 2,570 i.00 i.00 2,643 1.00 1.00
$60dB 368 0.94(0.84, 1.05} 0.34(0.36. 1.05) 321 0.95{0.85, 1.88) 0.94{0.85, .07}
> 6048 106 1.02{0.83,1.25) 0.57{0.78, 1.19) 80 1.10(0.85, 1.24) 1.8510.80, 1.38)
Linear wend per 10 ¢B? 4374 0.9912.90. 1.09} 0.88(0.57. 1.0%) 40 1.13(0.99, 1.22) 1.0910.97. 1.22)
Peer relationship problems
[n= 4007
Unexpasad 3,362 (R 1.00 3470 1.00 1.00
<60 dB 502 0.8910.90, 1.09} (.98 (0.82, 1.09) 418 0.96 [0.86, 1.96} 0.95 (0.86, 1.06)
> 6008 136 0.99{9.63, 119} 0.97 (0.86, 1.16} )| 1.30(1.84. 1.52) 1.27 1.4, 1.58)
Linear wend per 10 dB? B45 0.981{0.9i, 1.07} 0.98 (.50, 1.06) 837 1.15(1.84, 3.27) 1.12{1.03,1.29)

‘Adjusted for sex, age at SDQ. gestauonal zge, birth weight, maternal age a1 defivery, parity, educational level, disposable income, smoking and alcohel consumpiion during Ist
rrimester, 3irpan noise ai birth {for expostre at birth) and 31 SDQ, road walfic avise during sregnancy {for exposure at binth) and from bicth untd 7 years of age, and self-reported
maiemnal men:al 2l healh during 15t rimesier fyes/no}. Plinear association among exposed.
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symptoms at 7 years of age. Hyperactive
children are normally more easily distracted
by background noise (Gray et al. 2002), and
it seems possibte that rrafhe noise may exac-
erbate these children’s difficulties, thereby
making an existing tendency toward hyper-
activity worse or more obvious. Our results
are in line with chose of most previous studies
investigating associations berween exposure
to traffic noise either at home and in schools
and behavioral problems (Haines et al. 2001b;
Sransfeld er al. 2009; Tiesler er al. 2013). A
simifar though smaller German study (900
children) reported road rraffic noise at home
{for the address ar time of SDQ)} to be signifi-
cantly associated with more hyperactiviey/
inattendon symptoms in 10-year-old children
{Tiesler er al. 2013). The published scudies
on airpart and road traffic noise at schools
are less consistent. Two studies reported
pasitive associations between road traffic
noise and hyperactivity/inattention symptoms
(Haines er ab. 2001a; Stansfeld et al. 2009),
whereas the third scudy reported no associa-
tion (Haines ez al. 200tb). A possible expla-
nation for this inconsistency might be that
exposure to traffic noise at home is poten-
rially more hazardous than school exposure,
perhaps because children typically spend more
time ac home than at school, and chat night-
time exposure to noise might be particularly
hazardous because it disturbs sleep (Basner
er al. 2011; Hume et al. 2012; Pirrera et al.
2010), which is suspected of affecting child
behavior (Gregory and Sadeh 2012; Quach
er al. 2009). However, we had no information
on sieep disturbance among the children and
could not separace the effects of nighitime
exposure o road craffic noise from daytime
exposure because of the high correlarion
berween Ly, and L,; therefore, speculatians
regarding hazardous effects of nighttime noise
in the present study are hypothetical.

One potentially importan: confounder in
the present study is exposure to air pollution,
because air pollution is correlated with road
traffic noise and is also suspected of having
damaging impact on the central nervous
system (Block et al. 2012), possibly affecting
the cognitive development of children (Guxens
et al. 2014). However, NQ,, an indicaror of
traffic-related air pollution, was nor associated
with behavioral problems, and adjustment for
it resulted in only minor changes in estimaces.

To our knowledge, this is the first study
10 repart a positive association between traffic
noise—both road traffic and railway noise—
and scoring abnormal on the rotal difficul-
ties score, corresponding to an estimate of
overall behavioral problems. None of the four
previous studies investigating this for expo-
sures ro traffic noise at home or in scheol
have found traffic noise associated with chis
score {Haines er al. 2001a, 2001b; Sransfeld
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er al. 2009; Tiesler et al. 2013). Howevear,
these previous studies are smaller than the
present study (< 2,014 children), with less
power o detect the rather small associations
seen in the present study. The cotal difficul-
ties score is a combination of four behavioral
domains, and ir seems likely that in our
study the association wich this score is driven
mainly by the positive assoctation found for
the hyperactivity/inattention subscale.

We found no associations between road
traffic noise and emotional symproms, and
weak, insignificant associations with conduct
problem and peer relationship prablems.
These resuls are similar to those of studies on
school exposure 1o traffic noise but in contrast
with the study by Tiesler et al. on residential
road traffic noise, which indicated an associa-
tion with emotional symproms (Tiesler ec al.
2013). A possibie explanation for the different
results might be differences in adjusiment
for potential confounders, because we found
positive associations with borderline and
abnormal emortional symprom scores in our
crude analysis. However, no associztions ‘were
observed in the adjusted analyses.

Our study indicated thar railway noise
exposure at 7 years of age was pasitively associ-
ated with pecr relationship problems in our
study population. However, we have no expla-
nation for this finding; it may be a chance
finding, because we find no associarions with
road traffic noise.

Our results indicated thar exposure during
pregnancy was not associated with childhood
behavior at 7 years of age. The only significant
finding was an inverse association for scoring
borderline on the toral difficulties score, which
we believe to be a chance finding because
this is opposite our hypothesis and found
only for the borderline score and nor for the
abnormal score. Associations between preg-
nancy exposure o traffic noise and behavioral
problems in childhood have 10 our knowledge
not been investigated before, bur our results
suggest that prenacal stress due to traffic noise
is not important in relation to this curcome.

We found a borderline significant effect
modification by birth weighr, with stronger
assoclation berween road traffic noise and
hyperacrivity/inattention for children with
law birth weight. Previous studies on this
are inconsistent. One study found that the
associztion between ambient neighberhood
noise (predeminandy road and railway noise}
and mental health problems in children
was modified by low birth weight or being
born premature, with strongest association
among children wich low birth weight or
premarturicy (Lercher et al. 2002). On the
other hand, a recent study found no effect
maodification (interaction p-values > 0.03) by
low birth weight or preterm birth in relation
10 the association between school expasure
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to airport or road traffic noise and children's
mencal healeh (Crombie er al. 2011). More
studies in this area are needed.

Strengths of our study include the large
study population, with information on
various potential confounders obrained from
questionnaires and nationwide registers, as
well as modeled air pollution. Another major
strength is access 1o residential address histo-
ries from conception 0 7 years of age, which
makes it possible to investigate different
exposure time windows,

Some limitations have 1o be considered,
We used the Nordic predicrion method for
noise estimation, and although the Nordic
prediction method has been used for many
years, estimarion of noise may be associated
with some degree of uncertainty. Noise esti-
mation depends on accurate input dara, and
we had no information on noise barriers or
road surface in the modeling of road traffic
noise. This could have resulted in exposure
misclassification, but such misclassificarion is
believed to be nondifferencdial, and, in mos:t
sicuarions, this weuld influence the estimates
toward the neutral value. In addition, because
the correlation berween Ly, and L, was very
high in the present study, we were nor able
1o separate the effect of these two exposures.
Another limitation is thar we had informa-
tion only on residential addresses of the
child and nor, for example, the address of a
single parent, if the parents were divorced or
living apart, with whom the child could be
staying part of the time. Moreover, we had no
information on whether the child’s bedroom
faced a busy road or backyard, or on noise
insuladon or window-opening habirs, all of
which influence the child’s persanal exposure
ro noise. Studies have found associations
between noise and cardiovascular outcomes
to be stronger when factors like these are
considered (Foraster et al, 2014; Selander er al.
2009). Therefore, lack of this information
might have contributed to underestimarion
of the effects of road traffic noise and railway
noise on behavioral problems. Furthermare,
behaviaral problems were based on the parent-
reported version of the SDQ and recalling
of the child’s behavior in the past 6 months,
which may be associated with some recall bias.
Also, the parental version of the SDQ has in
communrity samples been suggested not to
capture emotional symptoms as well as the
other subscales, which may have affected the
resulzes of this subscale (Goodman er al. 2003).
Moreover, maternal mental health problems
were based on a combination of rwo items
in the 12th-week pregnancy incerview and
may not have adequartely caprured maternal
psychapatholagy. Reviewing medical records
to obtain information on confirmed diag-
noses and using a time intervai longer than
the first trimester might have improved the
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adjustment of this confounder. Last, there
might be residual confounding by SEP.
However, we have detailed informarion from
questionnaires and registers on the maost
important confounders. Also, in Denmark
a high proportion of highly educated people
live in ceniral urban areas with relatively high
traffic noise, so differences in noise exposure
according to SEP is noz pronounced in the
present study: Mothers with low, medium,
and high levels of educazion were exposed
to medians of 38.8, 37.9, and 37.7 dB road
traffic noise, respectively, suggesting that
residual confounding by SEP is not a major
problem in the present study.

In condlusion, this study provides further
insight into the relationship berween eraffic
noise and behavior in children. The resules
indicate that, in our study population,
exposure to resideniial road traffic noise from
birth until 7 years of age was associated with
parentally reported hyperactivity/inamention
sympioms at 7 years, whereas exposure to
noise during pregnancy was not associated
with behavioral problems in childhood. More
studies are needed ro understand the mecha-
nism through which traffic noise might affect
children’s behavior.
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Sheree Kansas

From: Pamela Bensoussan

Sent: Tuesday, February 02, 2016 2:20 PM

To: bonna Norris; David Miller

Subject: FW: Environmental Health Coalition comments on condo proposal at 701 D Street
Attachments: EHC_toCouncil_CondoProject_Final pdf

This is the original communication I received from Laura.
-Pamela

From: Laura Hunter [EEgat oG e cley -
Sent: Thursday, Januvary 14, 2016 3:14 PM
To: Mary Salas; Pamela Bensoussan; Patricia Aguilar; John McCann; Steve Miesen
Subject: Environmental Health Coalition comments on condo propesal at 701 D Street

Dear Mayor Salas and City Council,

We hope you had a great New Year! | will be contacting all of you soon to request a meeting about a few issues in Chula
Vista.

in the meantime, Environmental Health Coalition has asked me to transmit this comment letter regarding the proposed

- development at 701 D street. There are very significant deficiencies in the Health Risk Assessment that should be
resolved before this project is considered. Further, given the very serious heatth risks posed by freeway air pollution to
children, this should be evaluated for consistency with the recently adopted Healthy Chula Vista Action Plan initiative.
As Joy Williams will be an vacation for several weeks, please direct any comments or questions to me.

Thank you for considering these comments.

Laura Hunter
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January 14, 2016

~ Mayor Salas and City Council
Chula Vista City Council
Chula Vista, CA

RE: Opposition to location of residential uses within 500 feet of a freeway
Dear Mayor Salas and City Council members,

Environmental Health Coalition (EHC) was involved in the creation of the Chula Vista
General Plan Update and the Specific Plan. One of the significant improvements to the
General plan policies was the inclusion of policy E 6.10. that attempted to reflect the
guidance from the Air Resources Board that homes and other sensitive uses should not be
located within 500 feet of a freeway.

General Plan Policy E 6.10 reads: The siting of new sensitive receivers within 500 feet of
highways resulting from development or redevelopment projects shall require the
preparation of a health risk assessment as part of the CEQA review of the project. Attendant
health risks identified in the Health Risk Assessment (HRA) shall be feasibly mitigated to the
maximum extent practicable, in accordance with CEQA, in order to help ensure that '
applicable federal and state standards are not exceeded.

We have recently learned of a project that is proposed that would put people in harm's way -
by locating residences within this buffer zone.

While a project Health Risk Assessment (HRA) has been drafted, this policy has not been
met. [tis important to remember the point of a HRA is to assess the situation so that the
project can be revised to prevent health risks to future residents. There are several
deficiencies with the HRA listed below and there are mitigation measures that should be
adopted that have not been,

Due to major health concerns for future residents living there and the precedent this
action may set, Environmental Health Coalition uneaguivocally opposes the location
of condos within the 500 foot zone from the freeway and the off-ramp.

There are several reasons for this position.

1. The Health Risk Assessment in incomplete and does not reflect current or future
expected conditions.

EMPOWERING PEOPLE. ORGANIZ!NG COMMUNITIES. ACHIEVING JUSTIEE.
EMPODERANDO A LA GENTE. ORGANIZANDD A LAS COMUNIDADES. LOGRANDA LA JUSTICIA.



The SANDAG Phased Revenue Constrained Network plan for 2035 includes two additional
lanes on the 1-5 freeway in Chula Vista between the 905 and the 54 freeways.' If these lanes are

“added to the outer lanes of the freeway, the edge of the freeway will be even closer to residences.
The new lanes will increase capacity on the roadway, ultimately resulting in additional VMT on
this segment of roadway, as induced demand increases the volume of traffic. The HRA must
address this potentially major impact on the freeway and the resulting exposure to traffic
pollutants.

[mmediately to the north, the I-5 will be expanded with two additional managed lanes and two
additional general purpose lanes. The impacts of these expansions on the Chula Vista portion of
the 1-5 must be examined as well, as a bottleneck resulting from the southbound flow of traffic
from National City into Chula Vista may create congestion and added traffic pollutant exposure
to the residents at 701 D Street.

It also does not appear that the flow of traffic in the off-ramp to 54 is included in the
analysis.

2. The Cancer Risk Analysis is Based on Diesel Only

Even without the estimates of future freeway impacts, the estimated cancer hazards of freeway
traffic impacts are over 10/million for the most exposed residential receptors:

e 448 per million for a 70-vear exposure;

e 38.1 per million for a 30-year exposure;

e 27.2 per million for 9 years of childhood exposure.

Based on the discussion of cancer risk on page 32 of the draft air quality analysis, the cancer risk
analysis was based exclusively on diesel inhalation. It is true that diesel is the dominant health
hazard in California’s air and accounts for approximately 70% of the cancer risk hazard from
ambient air pollution, according to California ARB. However, it is not the sole cancer-causing.
agent in traffic pollution. Other pollutants such as benzene, ethylbenzene and butadiene also add
to the hazard. The 100% cancer risks to the most exposed residential receptors then would be:

e 64 per million for a 70-yéar exposure;

e 54 per million for a 30-year exposure; and

e 38.8 per million for 9 years of childhood exposure.

The conclusion of the cancer risk analvsis, that health hazards are below 10 per million, is clearly
untrue.

3. Background Pollution Levels are Underestimated

! http://www.sdforward.com/pdfs/RP final/AppendixA-
TransportationProjectsCostsandPhasing pdf




Further, the background level of pollution for residents in this area is underestimated. The HRA
shouid have analyzed the site as a “localized hotspot’ not as part of the region. People who live
in the project will be directly adjacent to significant air poliution. These are the levels of
poilution they will breathe, not the air at the station at 80 E. J street (over 2 miles awav) where
the pollution has already diluted.

4. Acute Health Hazard Analysis is Missing

The hazards of short-term impacts of high levels of exposure, such as happens during rush hours
and other periods of high traffic levels, are not addressed at all. It should be noted in the analvsis
that California does not have a REL for diesel” and the question of shorter term impacts, such as
" asthma exacerbations, is outstanding. Placement of residential housing within 500 feet of a
freeway creates an obvious question about potential impacts of exposure to peak periods of
traffic poliution, and the RECON analysis does not answer that question, or even acknowledge
that decision makers and potential residents might reasonablv want this information.

3. Effectiveness of Mitigations is Not Established

The document asserts that mitigations such as sound walls and vegetation will reduce the health
hazard to levels considered acceptabie by agencies. However, no modeling is included to
indicate how a wall or vegetation would alter the pollution plumes or risk isopleths downwind of
the freewayv. A related question is whether a sound wall makes pollution levels further from the
freeway higher, as at least some modeling shows.? No recommendations are provided on how
high a wall would be needed to effectively reduce levels of traffic pollution to background levels.
No mitigations are proposed that would locate the residential buildings bevond 500 feet of the
freeway, such as by siting the parking areas on the side of the parcel that is closest to the
freeway.

6. Threshold of Significance For Exposure of Sensitive Receptors to Toxic Air
Contaminants Should Be No Higher Than Background

The Lead Agency for a project has the legal authority and, in fact, is encouraged under CEQA
Guidelines §15064.7 to develop and publish its own thresholds of significance. In determining
whether an effect will be adverse or beneficial, the lead agency shall consider the views held
by members of the public in all areas affected as expressed in the whole record before the
lead agency. (§ 15064.7(c)) Lead agencies may also consider thresholds of significance
previously adopted or recommended by other public agencies, or recommended by experts,
provided the decision of the lead agency to adopt such thresholds is supported by
substantial evidence. (§13064.7(b))

? htipo//www.oehha.ca.eov/airfallrels html

: Neng et al, 2010, summarized in htto://www.agmd.gov/docs/default-sourceftechnology-research/Tachnology-

Forums/near-road-mitigation-measures/ucr-venkatram.pdi?sfvrsn=2
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CEQA Guidelines recognize that the level of impacts and their significance depends upon a
multitude of factors such as project-setting, design, construction, etc. CEQA Guidelines also call
for careful judgment based on scientific and factual data to the extent possible and explain, “For
example, an activity which may not be significant in an urban area may be significant in a rural
area.” (§ 15064(b)). '

The census tract in which the site is located ranks high on California’s screening model for
environmental justice, CalEnviroScreen. The census tract ranks in the top 86-90% statewide,
meaning that it scores higher on combined indicators for environmental pollution and
socioeconomic vulnerability than 86 to 90% of all census tracts within the state. Within the San
Diego region, this tract is the 10™ highest, out of 628 tracts. A CalEnviroScreen indicator of
particular relevance is the traffic density indicator; on this measure of traffic impact, the site
census tract is at the 91.83 percentile statewide. Clearly, residents in this census tract are already
exposed to traffic at higher than normal levels, even for California. Other indicators on which
this tract has high CalEnviroScreen percentiles include Cleanup Sites, Hazardous Waste, Low
Birth Weight, Education levels, Linguistic Isolation, Poverty, and Unemployment.

According to the most recent APCD Air Quality Network Analysis, The city of Chula Vista has
one of the highest rates of respiratory ailments in the County. *

Table 3.1 Health Risks Summary by Station in the Network Assessment notes that the Chula -
Vista area has “Verv high rates for this location/station and surrounding area... ” The maximum
ranking is 10 (the worst). Chula Vistaisa9.

Residents of this community need affordable housing that does not create illness or worsen their
health status. EHC recommends that additional analysis be completed to fully elucidate the
health hazards of this site, and develop site-specific mitigations that will reduce health hazards to
background levels. : ‘

7. Project fails to heed the science-based guidance in the ARB Air Quality and Land
Use Handbook. : '

Another serious deficiency is the location of homes within 500-1,000 feet of the freeway.
The Air Resources Board Air Quality and Land Use Handbook: A Community Health
Perspective is relevant here. The ARB guidelines recommend a minimum separation
between residential development and freeways of 500 feet to avoid increased cancer
and non-cancer risks.> '

Further, the Handbook finds that additional non-cancer health risks are attributable to
proximity within 1,000 feet.® The project directly contravenes the Air Resources Board

* hitp:/fwww.sdapcd.org/air/reports/2015 Network Assessment.pdf, page 5.

52005_April_htip://www.arb.ca.gov/ch /handbook.pdf
6 2005_1bid, ARB Land Use Guidelines, Table 1-2




Land Use guidance. Any homes within this area should be abandoned as they are too close
to the freeway for good health of the residents.

We understand that this guidance is not regulation. However, it is the guidance of the air
regulators based on the abundant science, is clear—locating homes within 500-1000 feet
of a freeways is unhealthful.

The developers are urged to examine their conscience to see if they really want to be the
vehicle by which future residents, including pregnant women, children, and elderly are at
high risk of asthma, birth defects, cancer, and other health hazards due to their poor
planning. The City should evaluate this as well as a matter of policy. If no change is made,
then this issue is a significant and unmitigated impact and the Council should deny the
project altogether.

To better protect future residents, the project should be revised to remove all homes from
the known unhealthful areas within 1,000 feet of the freeway. We hope the City will
require the developers to move residents out of harm’s way.

8. HRA does not include all feasible mitigations.

The most obvious and feasible mitigation is to move all homes out of the 500 foot zone.
The filters cannot be assumed to protect residents since there is no guarantee they will be
run or maintained. To be effective, the planning would have to have a filtration system that
could not be controlled by individual owners and was maintained as a mitigation measure.
Such a mitigation is not included so any benefits of the filters are not guaranteed. There
are many reason why future residents may not run their filters—cost, desire to reduce
energy use, etc...

Even if the electrostatic filters remove all particulates, children will be playing outside
where the air is unfiltered. The project should be re-designed to move alil residential and

playground areas away from the freeway.

Thank vou for the opportunity to comment on this matter.

Sincerely,
s
¢

Jov Williams, MPH
Research Director



Sheree Kansas

From: Pamela Bensoussan

Sent: Tuesday, February 02, 2016 2:17 PM

To: Donna Norris

Subject: FW:Item 5 - Appeal of Design Review Permit DR15-0003

FYI - here's David's email.
-Pamela

From: David Miller

Sent: Tuesday, February 02, 2016 2:09 PM

To: Mary Salas; Patricia Aguilar; Pamela Bensoussan; John McCann; Steve Miesen
Cc: Glen Googins; Gary Halbert; Kelly Broughton; Ed Batchelder

Subject: Item 5 - Appeal of Design Review Permit DR15-0003

Honorable Mayer and Councilmembers,

Tonight you will be hearing an appeal of a Planning Commission decision which approved a Design Review Permit DR15-
0003 for a development project to be located at 701 “D” Street. This is item 5 on the Council Agenda.

As many of you are aware, an appeal is a “quasi-judicial” hearing in which a trier of fact reviews only the information
presented at the hearing when making his/her decision. If information is obtained outside of the hearing, it must be
disclosed at the hearing and prior to consideration. Information includes written or oral communications, site visits, or
independent investigation. This requirement ensures that an applicant or appellant is afforded due process and the
opportunity to question such facts before a decision on the appeal is made.

- With regards to this appeal, it has come to our attention that one or more of you may have obtained information about
this project prior to the hearing from the applicant, the appellant or other third parties and/or by visiting the site.
Following the staff presentation on this item and in order to ensure that the interested parties are afforded due process,
the City Attorney will request that each of you disclose whether you have had conversations related to this project with
outside parties, the content of such conversations, and any information acquired by other means, including site visits, if
any.

Thank you in advance for your assistance in ensuring that the City has a proper record of the hearing and is thereby
complying with the law. .

If you have any questions, please feel free to contact, Glen R. Googins, Gary Halbert, or me to discuss.

Sincerely,

——IDavid E. Miller
Depury Citv Attornev I

Cirv of Chula Vista

(619) 691-3037 (p)

(619) 409-5825 ()

dmiller@chulavistaca.gov



CONFIDENTIALITY NOTICE:

This e-mail and any attachments to it contain information from the Office of the City Attorney, and are intended solely for the use of
the named recipient or recipients. This e-mail may contain privileged attorney-client communications and/or confidential attorney
work product. It may therefore be protected from unauthorized use or dissemination by the attorney-client and/or atiorney work-
product privileges. Any dissemination of this e-mail by anyone other than an intended recipient is strictly prohibited. If you are not a
named recipient, you are prohibited from any further viewing of the e-mail or any attachments or from making any use of the e-mail
or attachments. If you believe you have received this e-mail in errar, notify the sender immediately and permanently delete the e-
mail, any attachments, and all copies thereof from any drives or storage media and destroy any printouts of the e-mail or
attachments.



Sheree Kansas

From: Pamela Bensoussan

Sent: Tuesday, February 02, 2016 2:23 PM
To: David Miller; Donna Noiris

Subject: RE: ARB Landuse Handbook

1 will mention the emails during the meeting and refer to the documents that I submitted to the Clerk.
Thanks, Pamela

From: David Miller

Sent: Tuesday, February 02, 2016 2:20 PM
To: Pamela Bensoussan; Donna Norris -
Subject: RE: ARB Landuse Handbook

Thank you. Glen will probably also ask that this be revealed on the record.

L IDavid E. Miller

Deputy City Attorney [1

City of Chula Vista

(619) 691-3037 (p)

(619) 409-3823 (f)

dmiller@chulavistaca.gov

CONFIDENTIALITY NOTICE:

This e-mail and any attachments to it contain information from the Office of the City Attorney, and are intended solely for the use of
the named recipient or recipients. This e-mail may contain privileged attorney-client communications and/or confidential attorney
work product. it may therefore be protected from unauthorized use or dissemination by the attorney-client and/or attorney work-
product privileges. Any dissemination of this e-mail by anyone other than an intended recipient is strictly prohibited. If you are not a
named recipient, you are prohibited from any further viewing of the e-mail or any attachments or from making any use of the e-mail
or attachments. If you believe you have received this e-mail in error, notify the sender immediately and permanently delete the e-
mail, any attachments, and all copies thereof from any drives or storage media and destroy any printouts of the e-mail or
attachments. '

From: Pamela Bensoussan

Sent: Tuesday, February 02, 2016 2:19 PM
To: Donna Norris; David Miller

Subject: FW: ARB Landuse Handbook

FY1
-Pamela

From: Laura Hunter [earthiover@sbcglobal.net]
Sent: Thursday, January 28, 2016 11:31 AM
To: Pamela Bensoussan

Subject: ARB Landuse Handbook

Hl Pamela,



i also wanted to be sure you saw this. The science is very clear on the health hazards of locating sensitive receptors
{children etc...) within 100 feet of a freeway. Please see Page 4-11 of the attached document.
As always, please call with any questions. Thanks so much

Laura



Sheree Kansas

From: Pamela Bensoussan

Sent: Tuesday, February 02, 2016 2:19 PM
To: Donna Norris; David Miller

Subject: FW: ARB Landuse Handbook
Attachments: ARB_Landuse_Guidance_Handbook.pdf
FY1

-Pamela

From: Laura Hunter S Rlorigc s Deae b MCH
Sent: Thursday, January 28, 2016 11:31 AM
To: Pamela Bensoussan

Subject: ARB Landuse Handbook

Hl Pamela,

I also wanted to be sure you saw this. The science is very clear on the health hazards of locating sensitive receptors
{children etc...) within 100 feet of a freeway. Please see Page 4-11 of the attached document.

As always, please call with any questions. Thanks so much

Laura



Sheree Kansas

From: Pamela Bensoussan

Sent: Tuesday, February 02, 2016 2:19 PM
To: Donna Norris; David Miller

Subject: FW: ARB Landuse Handbook
Attachments: ARB_Landuse_Guidance_Handbook. pdf
FY1

-Pamela

From: Laura Hunter [Eashlogaaetrecstorn ey

Sent: Thursday, January 28, 2016 11:31 AM
To: Pamela Bensoussan
Subject; ARB Landuse Handbook

Hl Pamela,

| also wanted to be sure you saw this. The science is very clear on the health hazards of locating sensitive receptors
(chiidren ete...) within 100 feet of a freeway. Please see Page 4-11 of the attached document.

As always, please call with any questions. Thanks so much

Laura
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Federal-

U.S. EPA, Region 9

Phone: (B66)-EPA-WEST
Website: www.epa.qoviregion02
Email: r9.infodpepa.gov

-State-

California Air Resources Board

Phone: (916) 322-2990 {public info)
{B0G) 363-7664 (public info)
(800) 9852-5588 {complaints)
(866)-357-5462 (env. justice)

Website: www arb.ca.gov

Email: helpline@arb.ca.qov

-Local-

Amador County APCD
Phone: (209) 257-0112
Website; www.amadoraped.org
E-Mail: jharris@amadorapcd.org

Antelope Valley AQMD
Phone: (661) 723-8070
Complaint Line: {888) 732-3070
Website; www.avagmd.ca.qov
E-Mail: bbanks@avagmd.ca.gov

Bay Area AQMD

Phong: {415) 749-5000 .
Complaint Line: {800} 334-6367
Website; www.bazgmd.gov
E-Mail: webmaster@baagmd.qov

Butte County AQMD
Phone: {530) 891-2882
Website: www beagmd.orq
E-Mail: air@bcagqmd.oig

Calaveras County APCD
Phone: {209) 754-6504
E-Mail; Igrewal@co.calaveras.ca.us

Colusa County APCD
Phone: (530} 458-0590
Website: www colusanet.com/apcd

E-Mail: ccair@cciusanet.com

E! Dorado County AQMD
Phone: (530) 621-6662

Website:
www.co.el-dorade.ca.us/emdiapcd

E-Mait: mectaggant@co.el-dorado.ca.us

Feather River AQMD
Phone: {530} 634-7659
Website: www fragmd.org
E-Mail: fragmd @fragmd.org

Glenn County APCD
Phone: {530) 934-6500

hitp:/Aww.countyofglenn. nevair gdllution

conirol

E-Mail: kiokunaga@gountvofalenn.net

Air Agency Contacts

Great Basin Unified APCD
Phone: (760) 872-8211

Website: www .gbuaped.org
E-Mail; gb1@greatbasinapcd.org

Irﬁperial County APCD
Phone: (760) 482-4606

E-Mail: revesromero@imperialcounty.net

Kern County APCD
Phone: (661) 862-5250
Website: www kernajr.org
E£-Mail: kcapcddco kern.ca.us

Lake County AQMD
Phone: {707) 263-7000
Website: www.lcagmd.net
E-Mail: bobr@pacific.net

Lassen County APCD
Phone: (530) 251-8110
E-Mail: lassenag@psin.com

Mariposa County APCD
Phone: {209} 966-2220
E-Mail: air@mariposacounty.org

Mendocino County AQMD
Phone: (707) 463-4354
Woebsite:

www.co mendocino.ca.usfagmd
E-Mail:
mcagmd@ce.mendocing.ca. us

Modoc County APCD
Phane: (530) 233-6419
E-Mail: modapcd@hdo.net

Mojave Desert AQMD

Phone: (760) 245-1661
(800) 6354617
Website: www.mdagmd.ca.gov

Monterey Bay Unified APCD
Phone: {831) 647-5411

{800) 253-6028 (Comptaints)
Website: www.mbuapcd.org
£-Mail: douetin@mbuapcd.org

North Coast Unified AQMD
Phone: {(707) 443-3093 :
Website: www. peyagmd.org
E-Mail: lawrence@ncuagmd.org

Northern Sierra AQMD
Phone: (530) 274-9360
Website: www myairdistrict.com
E-Mail: office@rmyairdistrict.com

Northern Sonoma County

-APCD

Phone: {707) 433-5911
E-Mail: nsc@sonic.net

Placer County APCD

Phone: (530) 889-7130

Weabsite:

http:/iwww placer.ca goy/aipoliuti
on/airpolut.nim

£-Mail: pcaped@placer.ca.gov

Sacramento Metre AQMD
Phone: (916) 874-4800
Website: www.airquality.org
E-Mail: kshearer@airquality. org

San Diego County APCD
Phone: {§58) 650-4700
Website: www.sdapcd.org

San Joaquin Valley APCD

Phone: (559) 230-6000 (General}
(800} 281-7003

(San Joaquin, Stanislaus, Merced)
(800) 870-1037

(Madera, Fresno, Kings)
(800) 26-5550

(Tulare and Valley portion of Kermn)

Website: www.vallevair.org

E-Mail: sjivaped@valleyair.org

San Luis Ohispo County
APCD

Phone: (805) 781-5912
Website: www.slocleanair.org
E-Mail; info@slogleanair. org

. Santa Barbara County APCD

Phone (805) 961-8800
Website: www sbcaped.org
Email us: apcd@sbcaped.org

Shasta County AQMD
Phene: {830} 225-5789
Website:

www.co.shasta ¢a us/Departments/R
esourcemgmidrm/agmain.htm

E-Mail: scdrm@snowcrest.net

Siskiyou County APCD
Phone: (530} 841-4029
E-Mail: ebeck@stskiyou.ca.us

South Coast AQMD

Phone: {909).396-2000

Complaint Line: 1-800-CUT-SMOG
Website: www . agmd.gov

Email: bwallerstein@agma.qov

Tehama County APCD
Phone: {530) 527-3717
Website: www.tehcoaped.pet

Email: general@tehcoapcd.net

Tuclumne County APCD
Phone: (209) 533-5693
E-Mail:

bsandman@co tuslumne ca.us

Ventura County APCD
Phone: (805) 645-1400
Complaint Line: {805) 654-2797
Webstite: www.vecaped.org
E-Mail: info@vcaped.org

Yole-Solano AQMD
Phone: (530) 757-3650

Website: www.ysagmd.org
Email: administration@ysagmd.org



To My Local Government Colleagues....

| am pleased io inroduce this informationa! guids 16.alf quality end land use
issues focused on communily health. As a formier county supervisor, | know
from experignce the complexity of local Iznd use dacisions. Tngre are muliiple:
‘factors to consider and baiance This documant prowdes 1rrpouan' puplic health
information thzt we hope will be corisidered.along with housing fieeds, sconomic
cevelopment priorities, and other.quality of liie issues.

AN lmporian‘. focus of this-docummiznt is pravention. We hope the zir qu '!ﬁy
‘information pravidad will help infdrm decision-meaKers about the benefiis of
avoiding cenain siing siiuations. The overarching goal is to avoid placing people
‘in herm's way. Recent studies have shown thai public exposure o air, poilution
can be subttama[!v c-tcvated near fregways and certain othér | CIII‘FS What is’
encouraging is that the hiealth risk is gr=-“|y réduced wiih Glstanc= For that
izason, we have ,,rowded somg ganerzl recommendations aimead at keeping
.appropriate distznces batween sources of &ir pollution and land uses such as
residences.

Land use decisions are a local govemmsni respensibility. The Air-Resources
‘Board's role is acviscry and these recommandations do not establish ragulatory
-§tandards of any kind. However, we hope that the informaficn in this dotumant,
will be senously considered by local electéd officials and land use agencies. We
“2lso hope that this document will promoeie enhenced communication between
land use agenciss and local air poilution conirol agencies. We developed this
document in closs coordination with the California Air Pollution Conirol Officers
Association with that: r:oal in mind.

[ hope vou find this document both informative and usaful

| Fosloc
. /W; ‘o
Mrs Bzrbar - dian

Interim Chairman
Cealifornia Air B=sources Board
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Executive Summary

The Air Resources Board’s (ARB) primary goal in developing this document is to
provide information that will help keep California’s children and other vulnerable
populations out of harm's way with respect to nearby sources of air pollution.
Recent air poliution studies have shown an association between respiratory and
other non-cancer health effects and proximity to high traffic roadways. Other
studies have shown that diesel exhaust and other cancer-causing chemicals
emitted from cars and trucks are responsible for much of the overall cancer risk
from airborne toxics in California. Also, ARB community health risk assessments
and regulatory programs have produced important air quality information about
certain types of facilities that should be considered when siting new residences,
schools, day care centers, playgrounds, and medical facilities (i.e., sensitive land
uses). Sensitive land uses deserve special attention because children, pregnant
women, the elderly, and those with existing health problems are especially
vulnerable to the non-cancer effects of air pollution. There is also substantial
evidence that children are more sensitive to cancer-causing chemicals.

Focusing attention on these siting situations is an important preventative action.
ARB and local air districts have comprehensive efforts underway to address new
and existing air pollution sources under their respective jurisdictions. The issue of
siting is a local government function. As more data on the connection between
proximity and health risk from air poliution become available, it is essential that air
agencies share what we know with land use agencies. We hope this document
will serve that purpose.

The first section provides ARB recommendations regarding the siting of new
sensitive land uses near freeways, distribution centers, rail yards, ports, refineries,
chrome plating facilities, dry cleaners, and gasoline dispensing facilities. This fist
consists of the air pollution sources that we have evaluated from the standpoint of
the proximity issue. It is based on available information and reflects ARB's
primary areas of jurisdiction — mobile sources and toxic air contaminants. A key
air poliutant common to many of these sources is particulate matter from diesel
engines. Diesel particulate matter (diesel PM) is a carcinogen identified by. ARB
as a toxic air contaminant and contributes to particulate pollution statewide.

Reducing diesel particuiate emissions is one of ARB's highest public health
priorities and the focus of a comprehensive statewide control program that is
reducing diesel PM emissions each year. ARB’s long-term goal is to reduce diesel
PM emissions 85% by 2020. However, cleaning up diesel engines will take time

© as new engine standards phase in and programs 1o accelerate fleet turnover or
retrofit existing engines are implemented. Also, these efforts are reducing diesel
particulate emissions on a statewide basis, but do not yet capture every site where
diesel vehicles and engines may congregate. Because living or going to school
too close to such air pollution sources may increase both cancer and non-cancer
health risks, we are recommending that proximity be considered in the sutmg of
new sensitive land uses.
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There are also other kKey toxic air contaminants associated with specific types of
facilities. Most of these are subject to stringent state and local air district
regulaiions. However, what we know today indicates that keeping new homes and
other sensitive land uses from siting too close to such facilities would provide
additional health protection. Chrome platers are a prime example of facilities that
should not be located near vulnerable communities because of the cancer health
risks from exposure to the toxic material used during their operations.

In addition to source specific recommendations, we also encourage land use
agencies to use their planning processes to ensure the appropriate separation of
industriat facilities and sensitive land uses. While we provide some suggestions,
how to best achieve that goal is a local issue. In the development of these
guidelines, we received valuable input from local government about the spectrum
of issues that must be considered in the land use planning process. This includes
addressing housing and transportation needs, the benefits of urban infill,
community economic development priorities, and other quality of life issues. All of
these factors are important considerations. The recommendations in the
Handbook need to be balanced with other State and local policies.

Our purpose with this document is to highlight the potential health impacts
associated with proximity to air pollution sources so planners explicitly consider
this issue in planning processes. We believe that with careful evaluation, infill
development, mixed use, higher density, transit-oriented development, and other
concepts that benefit regional air guality can be compatible with protecting the
health of individuals at the neighborhood level. One suggestion for achieving this
goal is more communication between air agencies and land use planners. Local
air districts are an important resource that should be consulted regarding sources
of air pollution in their jurisdictions. ARB staff will also continue to provide updated
technical information as it becomes available. ‘

Our recommendations are as specific as possible given the nature of the available
data. In some cases, like refineries, we suggest that the siting of new sensitive
land uses should be avoided immediately downwind. However, we leave definition
of the size of this area to local agencies based on facility specific considerations.
Also, project design that would reduce air pollution exposure may be part of the
picture and we encourage consuitation with air agencies on this subject.

In developing the recommendations, our first consideration was the adequacy of.
the data available for an air pollution source category. Using that data, we
assessed whether we could reasonably characterize the relative exposure and
health risk from a proximity standpoint. That screening provided the list of air
pollution sources that we were able to address with specific recommendations.
We also considered the practical implications of making hard and fast
recommendations where the potential impact area is large, emissions will be
reduced with time, and air agencies are in the process of looking at options for
additional emission control. In the end, we tailored our recommendations to
minimize the highest exposures for each source category independently. Due fo -
the large variability in relative risk in the source categories, we chose not {o apply
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a uniform, quantified risk threshold as is typically done in air quality permitting
programs. Instead, because these guidelines are not regulatory or binding on
local agencies, we took a more qualitative approach in developing the distance-
based recommendations.

Where possible, we recommend a minimum separation between a new sensitive
land use and known air pollution risks. In other cases, we acknowledge that the
existing health risk is too high in a relatively large area, that air agencies are
working to reduce that risk, and that in the meantime, we recommend keeping new
sensitive land uses out of the highest exposure areas. However, it is critical to
note that our implied identification of the high exposure areas for these sources
does not mean that the risk in the remaining impact area is insignificant. Rather,
we hope this document will bring further attention to the potential health risk
throughout the impact area and help garner support for our ongoing efforts to
reduce health risk associated with air pollution sources. Areas downwind of major
ports, rail yards, and other inter-modal fransportation facilities are prime examples.

We developed these recommendations as a means to share important public
health information. The underiying data are publicly available and referenced in
this document. We also describe our rationale and the factors considered in
developing each recommendation, including data limitations and uncertainties.
These recommendations are advisory and should nct be interpreted as defined
“buffer zones.” We recognize the opportunity for more detailed site-specific
analyses always exists, and that there is no “one size fits all” solution to land use
planning. '

As California continues to grow, we, collectively have the opportunity to use all the
information at hand to avoid siting scenarios that may pose a health risk. As part
of ARB’s focus on communities and children’s health, we encourage land use
agencies to apply these recommendations and work more closely with air
agencies. We also hope that this document will help educate a wider audience
about the value of preventative action to reduce environmental exposures to air
pollution. .
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1. ARB Recommendations on Siting New Sensitive Land Uses

Protecting California’s communities and our children from the health effects of air
pollution is one of the most fundamental goals of state and local air poliution
control programs. Qur focus on children reflects their special vuinerability to the
health impacts of air poliution. Other vulnerable populations include the elderly,
pregnant women, and those with serious health problems affected by air
pollution. With this document, we hope to more effectively engage local land use
agencies as partners in our efforts to reduce health risk from air pollution in all
California communities.

Later sections emphasize the need to strengthen the connection between air
quality and land use in both planning and permitting processes. Because the
siting process for many, but not all air pollution sources involves permitting by
local air districts, there is an opportunity for interagency coordination where the
proposed location might pose a problem. To enhance the evaluation process
from a land use perspective, section 4 includes recommended project related
questions to help screen for potential proximity related issues.

Unlike industrial and other stationary sources of air pollution, the siting of new
homes or day care centers does not require an air quality permit. Because these
situations fall outside the air quality permitting process, it is especially important
that land use agencies be aware of potential air pollution impacts.

The following recommendations address the issue of siting “sensitive land uses’
near specific sources of air pollution; namely:

o High traffic freeways and roads
¢ Distribution centers

« Rail yards

Ports

Refineries

Chrome plating faciiities

Dry cleaners

Large gas dispensing facilities

The recommendations for each category include a summary of key information
and guidance on what to avoid from a public health perspective.
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Sensitive individuals refer tc those segments of the
populfation most susceptible to poor air quality (ie.,
children, the elderly, and those with pre-existing serious
health problems affected by air qualfty). Land uses where
sensitive individuals are most likely to spend time include
schools and schoolyards, parks and playgrounds, daycare
centers, nursing homes, hospitals, and residential
communities (sensitive sites or sensitive land uses).

We are characterizing sensitive land uses as simply as we can by using the
example of residences, schools, day care centers, playgrounds, and medical
facilities. However, a variety of facilities are encompassed. For example,
residences can include houses, apartments, and senior living complexes.
Medical facilities can include hospitals, convalescent homes, and health clinics.
Playgrounds could be play areas associated with parks or community centers.

In developing these recommendations, ARB first considered the adequacy of the
data available for each air pollution source category. We assessed whether we
could generally characterize the relative exposure and health risk from a
proximity standpoint. The documented non-cancer health risks include triggering
of asthma attacks, heart attacks, and increases in daily mortality and
hospitalization for heart and respiratory diseases. These health impacts are well
documented in epidemiological studies, but less easy {o quantify from a particular
air poliution source. Therefore, the cancer health impacts are used in this
document to provide a picture of relative risk. This screening process provided
the list of source categories we were able to address with specific
recommendations. In evaluating the available information, we also considered
the practical implications of making hard and fast recommendations where the
potential impact area is large, emissions will be reduced with time, and air
agencies are in the process of looking at options for additional emission control.
Due to the large variability in relative risk between the source categories, we
chose not to apply a uniform, quantified risk threshold as is typically done in |
regulatory programs. Therefore, in the end, we tailored our recommendations to
minimize the highest exposures for each source category independently.
Additionally, because this guidance is not regulatory or binding on local agencies,
we took a more gualitative approach to developing distance based
recommendations. '

Where possible, we recommend a minimum separation between riew sensitive
land uses and existing sources. However, this is not always possible, particularly
where there is an elevated health risk over large geographical areas. Areas
downwind of ports and rail yards are prime examples. In such cases, we
recommend doing everything possible to avoid locating sensitive receptors within
the highest risk zones. Concurrently, air agencies and others will be warking to
reduce the overall risk through controls and measures within their scope of
authority.
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The recommendations were developed from the standpoint of siting new
sensitive land uses. Project-specific data for new and existing air poliution
sources are available as part of the air quality permitting process. Where such
information is available, it should be used. Our recommendations are designed
to fill a gap where information about existing facilities may not-be readily
available. These recommendations are only guidelines and are not designed to
substitute for more specific information if it exists.

A summary of our recommendations is shown in Table 1-1. The basis and
references' supporting each of these recommendations, including health studies,
air quality modeling and monitoring studies is disclissed below beginning with
freeways and summarized in Table 1-2. As new information becomes available,
it will be included on ARB’'s community health web page.

'Detailed information on these references are available on ARB’s website at:
http:/fmwww. ARB.ca.gov/ch/landuse htm.
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Table 1-1

Recommendations on Siting New Sensitive Land Uses
Such As Residences, Schools, Daycare Centers, Playgrounds, or Medical

Facilities*

Source
Category

Advisory Recommendations

F—

wEV T L e et

s RS i VR
Yoot S Tx2 - e - . . . * A e L fee Tl e e

High-Traffic
Roads

Freeways and

Avoid siting new sensitive land uses within 500 feet of a freeway,
urban roads with 100,000 vehicles/day, or rural roads with 50,000
vehicles/day.

Distribution
Centers

Avoid siting new sensitive land uses within 1,000 feet of a
distribution center (that accommodates more than 100 trucks per
day, more than 40 trucks with operating transport refrigeration
units (TRUs) per day, or where TRU unit operations exceed 300
hours per week).

Take into account the configuration of existing distribution centers
and avoid locating residences and other new sensitive land uses
near entry and exit points.

Rail Yards

Avoid siting new sensitive land uses within 1,000 feet of a major
service and matntenance rail yard.

Within one mile of a rail yard, consider possible siting limitations
and mitigation approaches.

Poris

Avoid siting of new sensitive land uses immediately downwind of
ports in the most heavily impacted zones. Consult local air districts
or the ARB on the status of pending analyses of health risks.

Refineries

Avoid siting new sensitive land uses immediately downwind of
petroleum refineries. Consult with local air districts and other local
agencies to determine an appropriate separation.

Chrome Platers

Avoid siting new sensitive tand uses within 1,000 feet of a chrome
plater.

Dry Cleaners
Using
Perchloro-
ethylene

Avoid siting new sensitive land uses within 300 feet of any dry
cleaning operation. For operations with two or more machines,
provide 500 feet. For operations with 3 or more machines, consult
with the locai air district.

Po not site new sensitive land uses in the same building with perc
dry cleaning operations.

-Gasoline
Dispensing
"Facilities

Avoid siting new sensitive land uses within 300 feet of a large gas
station (defined as a faciiity with a throughput of 3.6 miilion gallons
per year or greater). A 50 foot separation is recommended for
typical gas dispensing facilities.

*Notes:

e These recommendations are advisory. Land use agencies have to balance
other considerations, including housing and transportation needs, economic
development priorities, and other quality of life issues.

Page 4



Recommendations are based primarily on data showing that the air pollution
exposures addressed here (i.e., localized) can be reduced as much as 80%
with the recommended separation.

The relative risk for these categories varies greatly (see Table 1-2). To
determine the actual risk near a particular facility, a site-specific analysis
would be required. Risk from diesel PM will decrease over time as cleaner
technology phases in.

These recommendations are designed to fill a gap where information about
existing facilities may not be readily available and are not designed to
substitute for more specific information if it exists. The recommended
distances take info account other factors in addition to available health risk
data (see individual category descriptions).

Site-specific project design improvements may help reduce air pollution
exposures and should also be considered when siting new sensitive land
uses. '

This table does not imply that mixed residential and commercial development
in general is incompatible. Rather it focuses on known problems like dry
cleaners using perchloroethylene that can be addressed with reasonable
preventative actions.

A summary of the basis for the distance recommendatlons can be found in
Table 1-2.
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Table 1-2

Summary of Basis for Advisory Recommendations

Source
Category

Range of
Relative
Cancer

Summary of Basis for Advisory Recommendations

(o

Risk™?

ceme e

Freeways
and High-
Traffic
Roads

300 -
1,700

In traffic-related studies, the additional non-cancer health risk
attributable to proximity was seen within 1,000 feet and was
strongest within 300 feet. California freeway studies show about
a 70% drop off in particulate poilution levels at 500 feet.

Distribution
Centers®

Up to
500

Because ARB regulations will restrict iruck idling at distibution
centers, transport refrigeration unit (TRU) operations are the
largest onsite diesel PM emission source followed by {ruck travel
in and out of distribution centers.

Based on ARB and South Coast District emissions and modeling
analyses, we estimate an 80 percent drop-off in pollutant
concentrations at approximately 1,000 feet from a distribution
center,

Rail Yards

Up to
500

The air quality modeling conducted for the Roseville Rail Yard
Study predicted the highest impact is within 1,000 feet of the
Yard, and is associated with service and maintenance aclivities.
The next highest impact is between a haif to one mile of {he Yard,
depending on wind direction and intensity.

Ports

Studies
underway

ARB will evaluate the impacts of ports and develop a new
comprehensive plan that will describe the steps needed to reduce
public health impacts from port and rail activities in California. In
the interim, a general advisory is appropriate based on the
magnitude of diesel PM emissions associated with ports,

Refineries

Under 10

Risk assessments conducted at-California refineries show risks
from air toxics to be under 10 chances of cancer per million.*

Distance recommendations were based on the amount and
potentially hazardous nature of many of the pollutanis released
as part of the refinery process, paricularly during non-rautine
emissions releases.

Chrome
Platers

10-100

ARB modeling and monitoring studies show localized risk of
hexavalent chromium diminishing significantly at 300 feet. There
are data limitations in both the modeling and monitoring studies.
These include vanability of plating activities and uncertainty of
emissions such as fugitive dust. Hexavalent chromium is one of
the most potent toxic air contaminants. Considering these
factors, a distance of 1,000 feet was used as a precautionary
measure.

Ory
Cleaners
Using
Perchioro-
ethylene

{perc)

15-150

Local air district studies indicate that individual cancer risk can be
reduced by as much as 75 percent by establishing a 300 foot
separation between a sensitive land use and a one-machine perc
dry cleaning operation. For larger operations (2 machines or
more}, a separation of 500 feet can reduce risk by over 85
percent.
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Range of
Csa(::g:?)iy %‘22:;? Summary of Basis for Advisory Recommendations
Risk'* .
+ Based on the CAPCOA Gasoline Service Station Industry-wide
Typical Risk Assessment Guidelines, most typical GDFs (less than
GDF: 3.6 million gallons per year) have a risk of less than 10 at 50 feet
Less under urban air dispersion conditions. Over the last few years,

. than 10 there has been a growing number of extremely large GDFs with
Ggsohne; sales over 3.6 and as high as 19 million gallons per year. Under
Dispensing Large rural air dispersion conditions, these large GDFs can pose a
Facilities GDF: larger risk at a greater distance.

(GDF) Between '
Less
than 10
and 120

'For cancer health effects, risk is expressed as an estimate of the increased chances of getting
cancer due to facility emissions over a 70-year lifetime. This increase in risk is expressed as
chances in a million {&.g., 10 chances in a mitlion).

“The estimated cancer risks are a function of the proximity to the specific category and were
calculated independent of the regional health risk from air poliution. For example, the estimated
regional cancer risk from air toxics in the Los Angeles region (South Coast Air Basin) is
approximately 1,000 in a millien.

*Analysis based on refrigerator trucks.

“Although risk assessments performed by refi neries indicate they represent a low cancer rlsk
there is limited data on non-cancer effects of pollutants that are emitted from these facilities.
Refineries are also a source of non-routine emissions and odors.

°A typical GDF in California dispenses under 3.6 million gallons of gasoline per year. The cancer
risk for this size facility is likely to be less than 10 in a million at the fence line under urban alr
dispersion conditions. .

A large GDF has fuel throughputs that can range from 3.6 to 19 million gallons of gasoline per
year. The upper end of the risk range (i.e., 120 in a million) represents a hypothetical worst case
scenario for an extremely large GDF under rural air dispersion conditions.

Page 7



Freeways and High Traffic Roads

Air pollution studies indicate that living close to high traffic and the associated
emissions may lead to adverse health effects beyond those associated with
regional air pollution in urban areas. Many of these epidemiclogical studies have
focused on children. A number of studies identify an association between
adverse non-cancer health effects and living or attending school near heavily
traveled roadways (see findings below). These studies have reported
associations between residential proximity to high traffic roadways and a variety
of respiratory symptoms, asthma exacerbations, and decreases in lung function
in children.

One such study that found an association between traffic and respiratory
symptoms in children was conducted in the San Francisco Bay Area.
Measurements of traffic-related pollutants showed concentrations within

300 meters (approximately 1,000 feet) downwind of freeways were higher than
regional values. Most other studies have assessed exposure based on proximity
factors such as distance to freeways or traffic density.

These studies linking traffic emissions with health impacts build on a wealth of
data on the adverse health effects of ambient air pollution. The data on the
effects of proximity to traffic-related emissions provides additional information
that can be used in land use siting and regulatory actions by air agencies. The
key observation in these studies is that close proximity increases both exposure
and the potential for adverse health effects. Other effects associated with traffic
emissions include premature death in elderly individuals with heart disease.

Key Health Findings

¢ Reduced lung function in children was associated with traffic density,

" especially frucks, within 1,000 feet and the association was strongest within
300 feet. (Brunekreef, 1997)

+ Increased asthma hospitalizations were associated with living within 650 feet
of heavy traffic and heavy truck volume. (Lin, 2000)

+ Asthma symptoms increased with proximity to roadways and the risk was
greatest within 300 feet. (Venn, 2001)

e Asthma and bronchitis symptoms in children were associated with proximity
to high traffic in a San Francisco Bay Area community with good overall
regional air quality. (Kim, 2004)

+ A San Diego study found increased medical visits in children living within
550 feet of heavy traffic. (English, 1999}

In these and other proximity studies, the distance from the roadway and truck
traffic densities were key factors affecting the strength of the association with
adverse health effects. In the above healih studies, the association of traffic-
related emissions with adverse health effects was seen within 1,000 feet and was
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strongest within 300 feet. This demonstrates that the adverse effects diminished
with distance.

In addition to the respiratory health effects in children, proximity to freeways
increases potential cancer risk and contributes to totai particulate matter
exposure. There are three carcinogenic toxic air contaminants that constitute the
majority of the known health risk from motor vehicle traffic ~ diesel particulate
matter (diesel PM) from trucks, and benzene and 1,3-butadiene from passenger
vehicles. On a typical urban freeway (truck traffic of 10,000-20,000/day), diesel
PM represents about 70 percent of the potential cancer risk from the vehicie
traffic. Diesel particulate emissions are also of special concern because health
studies show an association between particulate'matter and premature mortahty
in those with exnstlng cardiovascular disease.

Distance Relat_ed Findings

A southern California study (Zhu, 2002) showed measured concentrations of
vehicle-related pollutants, including ultra-fine particles, decreased dramatically
within approximately 300 feet of the 710 and 405 freeways. Another study
looked at the validity of using distance from a roadway as a measure of exposure

Figure 1-1
Decrease in Concentration of Freeway Diesel PM Emissions
With Distance

200000 -

——405 freeway - Diesel <5% '
150000
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50000 A
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to traffic related air poliution (Knape, 1999). This study showed that
concentrations of traffic related pollutants declined with distance from the road,
primarily in the first 500 feet.

These findings are consistent with air quality modeling and risk analyses done by
ARB staff that show an estimated range of potential-cancer risk that decreases
with distance from freeways. The estimated risk varies with the local
meteorology, including wind pattern. As an exampie, at 300 feet downwind from
a freeway (Interstate 80) with truck traffic of 10,000 trucks per day, the potential
‘cancer risk was as high as 100 in one million (ARB Roseville Rail Yard Study).
The cancer health risk at 300 feet on the upwind side of the freeway was much
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tess. The risk at that distance for other freeways will vary based on local
conditions — it may be higher or lower. However, in all these analyses the
relative exposure and health risk dropped substantially within the first 300 feet.
. This phenomenon is illustrated in Figure 1-1.

State law restricts the siting of new schools within 500 feet of a freeway, urban
roadways with 100,000 vehicles/day, or rural roadways with 50,000 vehicles with
some exceptions.? However, no such requirements apply to the siting of
residences, day care centers, playgrounds, or medical facilities. The available
data show that exposure is greatly reduced at approximately 300 feet. In the
traffic-related studies the additional health risk attributable to the proximity effect
was strongest within 1,000 feet.

The combination of the children’s health studies and the distance related findings
suggests that it is important to avoid exposing children to elevated air pollution
levels immediately downwind of freeways and high traffic roadways. These
studies suggest a substantial benefit to a 500-foot separation.

The impact of traffic emissions is on a gradient that at some point becomes
indistinguishable from the regional air pollution problem. As air agencies work to
reduce the underlying regional health risk from diesel PM and other pollutants,
the impact of proximity will also be reduced. In the meantime, as a preventative
measure, we hope to avoid exposing more children and other vulnerable
individuais to the highest concentrations of traffic-related emissions.

Recommendation

» Avoid siting new sensitive land uses within 500 feet of a freeway, urban roads
with 100,000 vehicles/day, or rural roads with 50,000 vehicles/day.
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Distribution Centers

Distribution centers or warehouses are facilities that serve as a distribution point
for the transfer of goods. Such facilities include cold storage warehouses, goods
transfer facilities, and inter-modal facilities such as ports. These operations
involve trucks, trailers, shipping containers, and other equipment with diesel
engines. A distribution center can be comprised of muitiple centers or
warehouses within an area. The size can range from several to hundreds of
acres, involving a number of different transfer operations and long waiting
periods. A distribution center can accommodate hundreds of diesel trucks a day
that deliver, load, and/or unload goods up to seven days a week. To the extent
that these trucks are transporting perishabie goods, they are equipped with
diesel-powered transport refrigeration units (TRUs) or TRU generator sets.

The activities associated with delivering, storing, and loading freight produces
diesel PM emissions. Although TRUs have relatively small diesel-powered
engines, in the normal course of business, their emissions can pose a significant
health risk to those nearby. In addition to onsite emissions, truck travel in and
out of distribution centers contributes to the local pollution impact.

ARB is working to reduce diesel PM emissions through regulations, financial -
incentives, and enforcement programs. In 2004, ARB adopted two airborne toxic
control measures that will reduce diesel PM emissions associated with
distribution centers. The first will limit nonessentiai (or unnecessary) idiing of
diesel-fueled commercial vehicles, including those entering from other states or
countries. This statewide measure, effective in 2005, prohibits idling of a vehicle
more than five minutes at any one location.® The elimination of unnecessary
idling will reduce the localized impacts caused by diesel PM and other air toxics

® For further information on the Anti-ldling ATCM, please click on:
htip:/fwww.arb.ca.govfioxicsfidlina/outreach/factsheet. pdf
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in diesel vehicle exhaust. This should be a very effective new strategy for
reducing diese! PM emissions at distribution centers as well as other locations.

The second measure requires that TRUs operating in California become cleaner
- over time. The measure establishes in-use performance standards for existing
TRU engines that operate in California, including cut-of-state TRUs. The
requirements are phased-in beginning in 2008, and extend to 2019.°

ARB also operates a smoke inspection program for heavy-duty diesel trucks that
focuses on reducing truck emissions in California communities. Areas with large
numbers of disiribution centers are a high priority.

Key Health Findings

Diesel PM has been identified by ARB as a toxic air contaminant and represents
70 percent of the known potential cancer risk from air toxics in California. Diesel
PM is an important contributor to particulate matter air pollution. Particulate
matter exposure is associated with premature mortality and health effects such
as asthma exacerbation and hospitalization due to aggravating heart and lung
disease. :

Distance Related Findings

Although distribution centers are located throughout the state, they are usually
clustered near transportation corridors, and are often located in or near
population centers. Diesel PM emissions from associated delivery truck traffic
and TRUs at these facilities may result in elevated diesel PM concentrations in
neighborhoods surrounding those sites. Because ARB regulations will restrict
truck idling at distribution centers, the largest continuing onsite diesel PM
emission source is the operation of TRUs. Truck travel in and out of distribution
centers also contributes to localized exposures, but specific travel patterns and -
truck volumes would be needed to identify the exact locations of the highest
concentrations.

As part of the development of ARB's regulation for TRUs, ARB staff performed
air quality modeling to estimate exposure and the associated potential cancer
risk of onsite TRUs for a typical distribution center. For an individual person,
cancer risk estimates for air pollution are commonly expressed as a probability of
developing cancer from a lifetime (i.e., 70 years) of exposure. Theése risks were
calculated independent of regional risk. For.example, the estimated regional
cancer risk from air toxics in the Los Angeles region (South Coast Air Basin) is
approximately 1,000 additional cancer cases per one million population.

* For further information on the Transport Refrigeration Unit ATCM, please chick on:
http:/iwww arb.ca.gov/diesel/documents/firuiag.pdf
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The diesel PM emissions from a facility are dependent on the size (horsepower),
age, and number of engines, emission rates, the number of hours the truck
engines and/or TRUs operate, distance, and meteorological conditions at the
site. This assessment assumes a total on-site operating time for all TRUs of
300 hours per week. This would be the equivalent of 40 TRU-equipped trucks a
day, each loading or unloading on-site for one hour, 12 hours a day and seven
days a week. ‘

As shown in Figure 1-2 below, at this estimated level of activity and assuming a
current fleet diesel PM emission rate, the potential cancer risk would be over 100
in a miltion at 800 feet from the center of the TRU activity. The estimated
potential cancer risk would be in the 10 to 100 per miilion range between 800 to
3,300 feet and fall off to less than 10 per million at approximately 3,600 feet.
However with the implementation of ARB’s regulation on TRUs, the risk will be
significantly reduced.> We have not conducted a risk assessment for distribution
centers based on truck traffic alone, but on an emissions basis, we would expect
similar risks for a facility with truck volumes in the range of 10Q per day.

- Figure 1-2

Estimated Risk Range versus Distance from Center of TRU Activity Area*
Emission Rate
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*Assumes 300 hours per week of TRU engine operation at 60% load factor

The estimated potential cancer risk level in Figure 1-2 is based on a number of
assumptions that may not reflect actual conditions for a specific site. For
example, increasing or decreasing the hours of diesel engine operations would
change the potential risk levels. Meteorological and other facility specific
parameters can also impact the results. Therefore, the results presented here
are not directly applicable to any particular facility or oneration. Rather, this
information is intended to provide an indication as to the potential relative levels
of risk that may be observed from operations at distribution centers. As shown in
Figure 1-2, the estimated risk levels will decrease over time as lower-emitting
diesel engines are used.

* These risk values assume an exposure duration of 70 years for a nearby resident and uses the
methodology specified in the 2003 OEHHA health risk assessment guidelines.
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Another air modeling analysis, performed by the South Coast Air Quality
Management District (South Coast AQMD), evaluated the impact of diesel PM
emissions from distribution center operations in the community of Mira Loma in
southern California. Based on dispersion of diesel PM emissions from a large
distribution center, Figure 1-3 shows the relative pollution concentrations at
varying distances-downwind. As Figure 1-3 shows, there is about an 80 percent
drop off in concentration at approximately 1,000 feet.

Figure 1-3
Decrease In Relative Concentration of Risk
With Distance
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Distribution Center with TRUs '
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Both the ARB and the South Coast AQMD analyses indicate that providing a
separation of 1,000 feet would substantially reduce diesel PM concentrations and
public exposure downwind of a distribution center. While these analyses do not
provide specific risk estimates for distribution centers, they provide an indication
of the range of risk and the benefits of providing a separation. ARB recommends
a separation of 1,000 feet based on the combination of risk analysis done for
TRUs and the decrease in exposure predicied with the South Coast AQGMD
modeling. However, ARB staff plans to provide further information on distribution
centers as we collect more data and implement the TRU control measure.

Taking into account the configuration of distribution centers can also reduce
population exposure and risk. For example, locating new sensitive land uses
away from the main entry and exit points helps to reduce cancer risk and other
health impacts.
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Recommendations

’

» Avoid siting new sensitive land uses within 1,000 feet of a distribution center
(that accommodates more than 100 trucks per day, more than 40 trucks with
operating TRUs per day, or where TRU unit operations exceed 300 hours per
week).

. Tak.e into account the configuration of existing distribution centers and avoid-
locating residences and other new sensitive land uses near entry and exit
points.
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SCAQMD (July 31, 2002)

Rail Yards

Rail yards are a major source of diesel particulate air pollution. They are usually
located near inter-modal facilities, which attract heavy truck traffic, and are often
sited in mixed industrial and residential areas. ARB, working with the Placer
County air district and Union Pacific Railroad, recentlv completed a study® of the
Roseville Rail Yard (Yard) in northern California that focused on the health risk
from diesel particulate. A comprehensive emissions analysis and air quality
modeling were conducted to characterize the estimated potential cancer risk
associated with the facility.

® To review the study, please click on: hitp://Awww.arb.ca. gov/diesel/documents/rrstudy.htm
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The Yard encompasses about 950 acres on a one-quarter mile wide by four-mile
long strip of land that parallels Interstate 80. It is surrounded by commercial,
industrial, and residential properties. The Yard is one of the largest service and
maintenance rail yards in the West with over 30,000 locomotives visiting
annually.

Using data provided by Union Pacific Railroad, the ARB determined the number
and type of locomotives visiting the Yard annually and what those locomotives
were doing - moving, idling, or undergoing maintenance testing. Union Pacific
provided the annual, monthly, daily, and hourly locomotive activity in the yard
including locomotive movements; routes for arrival, departure, and through trains;
and locomotive service and testing. This information was used to estimate the
emissions of particulate matter from the locomotives, which was then used to
model the potential impacts on the surrounding community.

The key findings of the study are:

s Diesel PM emissions in 2000 from locomotive operations at the Roseville
Yard were estimated at about 25 tons per year.

o Of the total diesel PM in the Yard, moving locomotives accounted for about
50 percent, idling focomotives about 45 percent, and locomotive testing about
five percent.

« Air quality modeling predicts potential cancer risks greater than 500 in a
million (based on 70 years of exposure) in a 10-40 acre area immediately
adjacent to the Yard's maintenance operations.

+ The risk assessment also showed elevated _cancer‘risk impacting a larger
area covering about a 10 by 10 mile area around the Yard.

The elevated concentrations of diesel PM found in the study contribute to an
increased risk of cancer and premature death due to cardiovascular disease, and
non-cancer health effects such as asthma and other respiratory ilinesses. The
magnitude of the risk, the general location, and the size of the impacted area
depended on the meteorological data used to characterize conditions at the
Yard, the dispersion characteristics, and exposure assumptiions. In addition {o
these variables, the nature of locomotive activity will influence a risk '
characterization at a particular rail yard. For these reasons, the quantified risk
estimates in the Roseville Rail Yard Study cannot be directly applied to other rail
vards. However, the study does indicate the health risk due to diesel PM from
rail yards needs to be addressed. ARB, in conjunction with the

U.S. Environmental Protection Agency (U.S. EPA), and local air districts, is
working with the rail industry to identify and implement short term, mid-term and
long-term mitigation strategies. ARB also intends to conduct a second rail study
in southern California to increase its understanding of rail yard operations and
the associated public health impacts.
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Key Health Findings

Diesel PM has been identified by ARB as a toxic air contaminant and represents
70 percent of the known potential cancer risk from air toxics in California. Diesel
PM is an important contributor to particulate matter air poliution. Particulate
matter exposure is associated with premature mortality and health effects such
as asthma exacerbation and hospitalization due to aggravating heart and lung
disease.

Distance Related Findings

Two sets of meteorological data were used in the Roseville study because of
technical limitations in the data. The size of the impact area was highly
dependent on the meteorological data set used. The predicted highest impact
area ranged from 10 - 40 acres with the two different meteorological data sets.
This area, with risks estimated above 500 in a million, is adjacent to an area that
includes a maintenance shop (see Figure 1-4). The high concentration of diesel
PM emissions is due to the number of locomotives and nature of activities in this
area, particularly idling locomotives.

The area of highest impact is within 1,000 feet of the Yard. The next highest
impact zone as defined in the report had a predicted risk between 500 and 100 in
one million and extends out between a half o one mile in some spots, depending
on which meteorological conditions were assumed. The impact areas are
irregutar in shape making it difficult to generalize about the impact of distance at
a particular location. However, the Roseville Rail Yard Study clearly indicates
that the localized health risk is high, the impact area is large, and mitigation of
the locomotive diesel PM emissions is needed.

For facilities like rail yards and ports, the potential impact area is so large that the .
real solution is to substantially reduce facility emissions. However, land use
planners can avoid encroaching upon existing rail facilities and those scheduled
for expansion. We also recommend that while air agencies tackle this problem,
land use planners try not to add new sensitive individuals into the highest
exposure areas. Finally, we recommend that land use agencies consider the
potential health impacts of rail yards in their planning and permitting processes.
Additional limitations and mitigation may be feasible to further reduce exposure’
on a site-specific basis. -
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Figure 14

Estimated Cancer Risk from the Yard
{100 and 500 in a million risk isopleths)
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Recommendation

« Avoid siting new sensitive land uses within 1,000 feet of a major service and
maintenance rail yard’.

» Within one mile of a rail yard, consider p055|ble siting limitations and
mitigation approaches.

References

« Roseville Rail Yard Study. ARB (2004)

? The rail yard risk analysis was conducted for the Union Pacific rail yard in Roseville, Califomia.
This rail yard is one of the largest in the state. There are other rail yards in California with
comparable levels of activity that should be considered “major” for purposes of this Handbook.
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Ports

Air poltution from maritime port activities is a growing concern for regional air
quality as well as air quality in nearby communities. The primary air poliutant
associated with port operations is directly emitted diesel particulate. Port-related
activities also result in emissions that form ozone and secondary particulate in
the atmosphere. The emission sources associated with ports include diesel
engine-powered ocean-going ships, harbor craft, cargo handling equipment,
trucks, and locomotives. The size and concentration of these diesel engines
makes ports one of the biggest sources of diesel PM in the state. For that
reason, ARB has made it a top priority to reduce diesel PM emissions at the
ports, in surrounding communities, and throughout California.

International, national, state, and local government collaboration is critical to
reducing port emissions based on both legal and practical considerations. For
example, the international Maritime Organization (IMO) and the U.S. EPA
establish emission standards for ocean-going vessels and U.S.-flagged harbor
craft, respectively. ARB is pursuing further federal actions to tighten these
standards. In addition, ARB and local air districts are reducing emissions from
ports through a variety of approaches. These include: incentive programs to
fund cleaner engines, enhanced enforcement of smoke emissions from ships and
trucks, use of dockside electricity instead of diesel engines, cleaner fuels for
ships, harbor craft, locomotives, and reduced engine idling. The two ATCMs that
limit truck idling and reduce emissions from TRUs (discussed under “Distribution -
Centers”) also apply to ports. '

ARB is also developing several other regulations that will reduce port-related
emissions. One rule would require ocean-going ships to use a cleaner marine
diesel fuel to power auxiliary engines while in California coastal waters and at
dock. Ships that frequently visit California ports would also be required to further
reduce their emissions. ARB has adopted a rule that would require harbor craft
to use the same cleaner diesel fuel used by on-road trucks in California. in 2005,
ARB will consider a rule that would require additional controls for in-use harbor
craft, such as the use of add-on emission controls and accelerated turnover of
older engines.

Key Health Findings

Port activities are a major source of diesel PM. Diesel PM has been identified by
ARB as a toxic air contaminant and represents 70 percent of the known potential
cancer risk from air toxics in California. Diesel PM is an important contributor to
particulate matter air pollution. Particulate matter exposure is associated with
premature mortality and health effects such as asthma exacerbation and
hospitalization due to aggravating-heart and lung disease.
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Distance Related Findings

The Ports of Los Angeles and Long Beach provide an example of the emissions
impact of port operations. A comprehensive emissions inventory was completed
in June 2004. These ports combined are one of the world’s largest and busiest
seaports. Located in San Pedro Bay, about 20 miles south of downtown Los
Angeles, the port complex occupies approximately 16 square miles of land and
water. Port activities include five source categories that produce diesel
emissions. These are ocean-going vessels, harbor craft, cargo handling
equipment, railroad locomotives, and heavy-duty trucks.

The baseline emission inventory provides emission estimates for all major air
poliutants. This analysis focuses on diesel PM from in-port activity because
these emissions have the most potential health impact on the areas adjacent to
the port. Ocean vessels are the largest overall source of diesel PM related to the
ports, but these emissions occur primarily outside of the port in coastal waters,
making the impact more regional in nature.

The overall in-port emission inventory for diesel particulate for the ports of

Los Angeles and Long Beach is estimated to be 550 tons per year. The
emissions fall in the following major categories: ocean-going vessels (17%),
harbor craft (25%), cargo handling (47%), railroad locomotive (3%), and heavy
duty vehicles (8%). In addition to in-port emissions, ship, rail, and trucking
aclivities also contribute to regional emissions and increase emissions in nearby
neighborhoods. Off-port emissions associated with related ship, rail, and
trucking activities contribute an additional 680 tons per year of diesel particulate
at the Port of Los Angeles alone.

To put this in perspective, the dieset PM emissions estimated for the Roseville
Yard in ARB’s 2004 study are 25 tons per year. The potential cancer risk
associated with these emissions is 100 in one million at a distance of one mile, or
one half mile, depending on the data set used. This rail yard covers one and a
half square miles. The Los Angeles and Long Beach ports have combined diesel
PM emissions of 550 tons per year emitted from a facility that covers a much
larger area - 16 miles. The ports have about twice the emission density of the
rail yard - 34 tons per year per square mile compared to 16 tons per year per
square mile. Bowever, while this general comparison is illustrative of the overali
size of the complex, a detailed air quality modeling analysis would be needed to
assess the potential health impact on specific downwind areas near the ports.

ARB is in the process of evaluating the various port-related emission sources
from the standpoint of existing emissions, growth forecasts, new control options,
regional air quality impacts, and localized health risk. A number of public
processes - both state and local - are underway to address various aspects of
these issues. Untii more of these analyses are complete, there is little basis for
recommending a specific separation between new sensitive land uses and ports.
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For example, the type of data we have showing the relationship between air
poliutant concentrations and distance from freeways is not yet available.

Also, the complexity of the port facilities makes a site-specific analysis critical.
Ports are a concentration of multiple emission sources with differing dispersion
and other characteristics. In the case of the Roseville rail yard, we found a high,
very localized impact associated with a particular activity, service and
maintenance. By contrast, the location, size, and nature of impact areas can be
expected to vary substantially for different port activities. For instance, ground
level emissions from dockside activities would behave differently from ship stack
level emissions.

Nonetheless, on an emissions basis alone, we expect locations downwind of
ports to be substantially impacted. For that reason, we recommend that land use
agencies track the current assessment efforts, and consider limitations on the
siting of new sensitive land uses in areas immediately downwind of ports.

Recommendations

Avoid siting new sensitive land uses immediatéiy downwind of ports in the most
heavily impacted zones. Consult local air districts or the ARB on the status.of
pending analyses of health risks. '

References

« Roseville Rail Yard Study. ARB (2004)

« Final Draft, “Port-Wide Baseline Air Emissions inventory.” Port of Los
Angeles (June 2004) _

« Final Draft, “2002 Baseline Air Emissions !nvenfory‘ Port of Long Beach
(February 2004)

Petroleum Refineries

A petroleum refinery is a complex facility where crude oil is converted into
petroleum products {primarily gasoline, diesel fuel, and jet fuel}, which are then
transported through a system of pipelines and storage tanks for final distribution
by delivery truck to fueling facilities throughout the state. In California, most
crude oil is delivered either by ship from Alaska or foreign sources, or is delivered
via pipeline from cil production fields within the state. The crude cil then
undergoes many complex chemical and physical reactions, which include
distillation, catalytic cracking, reforming, and finishing. These refining processes
have the potential to emit air contaminants, and are subject {0 extensive
emlssmn controls by district reguiations.

As a result of these regulations covering the production, marketing, and use of

gasoline and other oit by-preducts, California has seen significant regional air
quality benefits both in terms of cleaner fuels and cleaner operating facilities. In
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the 1990s, California refineries underwent significant meodifications and
modernization to produce cleaner fuels in response to changes in state law.
Nevertheless, while residual emissions are small when compared to the total
emissions controlled from these major sources, refineries are so large that even
small amounts of fugitive, uncontrollable emissions and associated odors from
the operations, can be significant. This is particularly the case for communities
that may be directly downwind of the refinery. Odors can cause health
symptoms such as nausea and headache. Also, because of the size, complexity,
and vast numbers of refinery processes onsite, the occasional refinery upset or
malfunction can potentially result in acute or short-term health effects fo exposed
individuals.

Key Health Findings

Petroleum refineries are large single sources of emissions. For volatile organic
compounds {(VOCs), eight of the ten largest stationary sources in California are
petroleum refineries. For oxides of nitrogen (NOx), four of the ten largest
stationary sources in California are petroleum refineries. Both of these
compounds react in the presence of sunlight to form ozone. Ozone impacts lung
function by irritating and damaging the respiratory system. Petroleum refineries
are also large stationary sources of both particulate matter under 10 microns in
size (PM1o) and particulate matter under 2.5 microns in size (PM25). Exposure to
particulate matter aggravates a number of respiratory illnesses, including
asthma, and is associated with premature mortality in people with existing
cardiac and respiratory disease. Both long-term and short-term exposure can
have adverse health impacts. Finer particles pose an increased health risk
because they can deposit deep in the tung and contain substances that are
particularly harmful to human health. NOx are also significant confributors to the
secondary formation of PMas. '

Petroleum refineries also emit a variety of toxic air pollutants. These air foxics
vary by facility and process operation but may include: acetaldehyde, arsenic,.
antimony, benzene, beryllium, 1,3-butadiene, cadmium compounds, carbonyl
sulfide, carbon disulfide, chlorine, dibenzofurans, diese! particulate matter,
formaldehyde, hexane, hydrogen chioride, lead compounds, mercury
compounds, nickel compounds, phenol, 2,3,7,8 tetrachlorodibenzo-p-dioxin,
toluene, and xylenes {mixed) among others. The potential health effects
associated with these air toxics can include cancer, respiratory irritation, and
damage to the central nervous system, depenaing on exposure levels.

Distance Related Findings

Health risk assessments for petroleum refineries have shown risks from toxic air
pollutants that have quantifiable health risk values to be around 10 potential
cancer cases per million. Routine air monitoring and several air monitering
studies conducted in the San Francisco Bay Area (Crockett) and the South Coast
Air Basin (Wilmington} have not identified significant health risks specifically
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associated with refineries. However, these studies did not measure diesel PM as’
no accepted method currently exists, and there are many toxic air poI[utants that
do not have quantifiable health risk values.

In 2002, ARB published a report on the results of the state and local air district air
monitoring done near oil refineries. The purpose of this evaluation was to try to
determine how refinery-related emissions might impact nearby communities.

This inventory of air monitoring activities included 10 ambient air monitoring
stations located near refineries in Crockett and four stations near refineries in
Wilmington. These monitoring results did not identify significant increased health
risks associated with the petroteum refineries. In 2002-2003, ARB conducted
additional monitoring studies in communities downwind of refineries in Crockett
and Wilmington. These monitoring results also did not indicate sugmfcant
increased health risks from the petroleum refineries.

Consequently, there are no air quality modeling or air monitoring data that
provides a quantifiable basis for recommending a specific separation between
refineries and new sensitive land uses. However, in view of the amount and
potentially hazardous nature of many of the pollutants released as part of the
refinery process, we believe the siting of new sensitive land uses immediately
downwind should be avoided. Land use agencies should consult with the local
air district when considering how to define an appropriate separation for
refineries within their jurisdiction.

Recommendations

. Avoid siting new sensitive land uses immediately downwind of petroleum
refineries. Consult with local air districts and other Iocal agencies to
determine an appropriate separation.

References

. Review of Current Ambient Air Monitoring Activities Related to California Bay
Area and South Coast Refineries. ARB (March 2002) _
http://www_.arb.ca.gov/aagm/gmosqual/speciai/midrefinery. pdf

© < Community Air Quality Monitoring: Spec:ai Studies — Crockett. ARB
(September 2004)
http:/fwww.arb.ca.gov/ch/communities/studies/crockett/crockett. htm

«  Wilmington Study - Air Monitoring Results. ARR (2003)
http://www_arb.ca.gov/ch/communities/studies/wilmington/wilmingtoen.htm

Chrome Plating Operations

Chrome plating operations rely on the use of the toxic metal hexavalent
chromium, and have been subject to ARB and local air district control programs
for many years. Regulation of chrome plating operations has reduced statewide
emissions substantially. However, due to the nature of chrome plating
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operations and the highly toxic nature of hexavalent chromium, the remaining
health risk to nearby residents is a continuing concern.

Chrome plating operations convert hexavalent chromium in solution to a
chromium metal fayer by electroplating, and are categorized based upon the
thickness of the chromium metal layer applied. In “decorative plating”, a layer of
nickel is first plated over a metal substrate. Following this step, a thin layer of
chromium is deposited over the nickel layer to provide a decorative and
protective finish, for example, on faucets and automotive wheels. “Hard chrome
plating” is a process in which a thicker layer of chromium metal is deposited
directly on metal substrates such as engine parts, industrial machinery, and tools
to provide greater protection against corrosion and wear.

Hexavalent chromium is emitted into the air when an electric current is applied to
the plating bath. Emissions are dependent upon the amount of electroplating
done per year and the control requirements. A unit of production referred to as
an ampere-hour represents the amount of electroplating produced. Small
facilities have an annual production rate of 100,000 — 500,000 ampere-hours,
while medium-size facilities may have a production rate of 500,000 to about

3 million ampere-hours. The remaining larger facilities have a range of
production rates that can be as high as 80 million ampere-hours.

The control requirements, which reduce emissions from the plating tanks, vary
according to the size and type of the operation. Facilities either install add-on
pollution control equipment, such as filters and scrubbers, or in-tank controis,
such as fume suppressants and polyballs. With this combination of controls, the
overall hexavalent chromium emissions have been reduced by over 90 percent.
Larger facilities typically have better controls that can achieve efficiencies greater
than 99 percent. However, even with stringent controls, the lack of maintenance
and good housekeeping practices can lead {o problems. And, since the material
itself is inherently dangerous, any lapse in compliance poses a significant risk to
nearby residents. '

A 2002 ARB study in the San Diego community of Barrio Logan measured
unexpectedly high concentrations of hexavalent chromium near chrome platers.
The facilities were located in a mixed-use area with residences nearby. The
study found that fugitive dust laden with hexavalent chromium was an important
source of emissions that likely contributed to the elevated cancer risk. Largely as
a result of this study, ARB is in the process of updating the current requirements
to further reduce the emissions from these facilities.

In December 2004, the ARB adopted an ATCM to reduce emissions of
hexavalent chromium and nickel from thermal spraying operations through the
installation of best available control technology. The ATCM requires all existing
facilities to comply with its requirements by January 1, 2006. New and modified
thermal spraying operations must comply upon initial startup. An existing thermal
spraying facility may be exempt from the minimum control efficiency
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requirements of the ATCM if it is located at least 1,640 feet from the nearest
sensitive receptor and emits no more than 0.5 pound per year of hexavalent
chromium.® '

Key Health Findings

Hexavalent chromium is one of the most toxic air pollutants regulated by the
State of California. Hexavalent chromium is a carcinogen and has been
identified in worker health studies as causing lung cancer. Exposure to even
very low levels of hexavalent chromium should be avoided.

The California Office of Environmental Health Hazard Assessment has found
that: 1) many epidemiological studies show a strong association between
hexavalent chromium exposure in the work place and respiratory cancer; and 2)
alt short-term assays reported show that hexavalent chromium compounds can
cause damage to human DNA.

Hexavalent chromium when inhaled over a period of many years can cause a
variety of non-cancer heaith effects. These health effects include damage to the
nose, blood disorders, lung disease, and kidney damage. The non-cancer health
impacts occur with exposures considerably higher than exposures causing
significant cancer risks. It is less likely that the public would be exposed to
hexavalent chromium at levels high enough to cause these non-cancer health
effects. Non-cancer health effects, unlike cancer health effects, have a threshold
or exposure level below which non-cancer health effects would not be expected.

Distance Related Findinqs

ARB'’s 2002 Barrio Logan Study measured concentrations of hexavalent
chromium in the air near two chrome plating facilities. The study was conducted
from December 2001 to May 2002. There were two chrome platers on the street
- one decorative and one hard plater. The purpose of the study was to better
understand the near source impact of hexavalent chromium emissions. Air
monitors were placed at residences next to the platers and at varying distances
down the street. The monitors were moved periodicaily to look at the spatial
distribution of the impact. Scurce testing and facility inspections identified one of
the facilities as the likely source. . ' '

The first two weeks of monitoring results showed unexpectedly high levels of-
hexavalent chromium at a number of the monitoring sites. The high
concentrations were intermittent. The concentrations ranged from 1 to 22 ng/m3
compared to the statewide average of 0.1 ng/m3. If these levels were to
continue for 70 years, the potential cancer risk wouid be 150 in one million. The
highest value was found at an air monitor behind a house adjacent to one of the

® For further information on the ATCM, please refer to:
hiip./fwww.arb.ca.gov/regact/thermsprithermalspr. htm

Page 25



plating facilities—approximately 30 feet from the back entrance. Lower, but
significant concentrations were found at an ambient air monitor 250 feet away.

The monitoring covered a period when the facility was not operating its plating
tank. During this period, one of the highest concentrations was measured at an
adjacent house. It appears that chromium-laden dust was responsible for high
concentrations at this location since there was no plating activity at the time.
Dust samples from the facility were tested and found to contain high levels of
hexavalent chromium. On the day the highest concentration was measured at
the house next door, a monitor 350 feet away from the plater's entrance showed
very little impact. Similar proximity effects are shown in ARB modeling studies.

Figure 1-5 shows how the relative health risk varies as a function of distance
from a chrome plater. This analysis is based on a medium-sized chrome plater
with an annual production rate of 3 million ampere-hours. As shown in

Figure 1- 5, the potential health risk drops off rapidly, with over 90 percent
reduction in risk within 300 feet. This modeling was done in 2003 as part of a
review of ARB’s current air toxic control measure for chrome platers and is based
on data from a recent ARB survey of chrome platers in California. The emission

Figure 1-5
Risk vs. Distance From Chrome Plater
(Based on plating tank emissions}
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rates are only for plating operations. Because there are insufficient data
available to directly quantify the impacts, the analysis does not include fugitive
emissions, which the Barrio Logan analysis indicated could be significant.

Both the ARB Barrio Logan monitoring results and ARB’s 2003 modeling analysis
suggests that the localized emissions impact of a chrome plater diminishes
significantly at 300 feet. However, in developing our recommendation, we also
considered the following factors:
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« some chrome platers will have higher volumes of plating acfivity, .

- potential dust impacts were not modeied,

. we have only one monitoring study looking at the impact of dlstance and,

« hexavalent chromium is one of the most potent toxic air contaminants ARB
. has identified..

Given these limitations in the analysis, we recommend a separation of 1,000 feet
as a precautionary measure. For large chrome platers, site specific information
should be obtained from the local air district.

Recommendation

= Avoid siting new sensitive land uses within 1,000 feet of a chrome plater.

References

o Ambient Air Monitoring for Hexavalent Chromium and Metals in Barrio Logan:
May 2001 through May 2002. ARB, Monitoring and Laboratory Division
(October 14, 2003)

» Draft Barrio Logan Report. ARB, Planning and Technlcal Support Division
(November 2004)

e Proposed Amendments to the Hexavalent Chromium Control Measure for
Decorative and Hard Chrome Plating and Chromic Acid Anodizing Facilities.
ARB (April 1998)

e Murchison, Linda; Suer, Carolyn; Cook, Jeff. “Neighborhood Scale
Monitoring in Barrio Logan,” (AWMA Annual Conference Proceedings,

June 2003)

. Dry Cleaners Using Perchloroethylene (Perc Dry Cleaners)

Perchloroethylene (perc) is the solvent most commonly used by the dry cleaning
industry to clean clothes or other materials. The ARB and other public health
agencies have identified perc as a potential cancer-causing compound. Perc
persists in the atmosphere long enough to contribute to both regional air pollution
and localized exposures. Perc dry cleaners are the major source of perc
emissions in California.

Since 1990, the statewide concentrations and heaitn risk from exposure to perc
has dropped over 70 percent. This is due to a number of regulatory
requirements on perc dry cleaners and other sources, including degreasing
operations, brake cleaners, and adhesives. ARB adopted an Airborne Toxic
Control Measure (ATCM) for Perc Emissions from Dry Cleaning Operations in
1993. ARB has also prohibited the use of perc in aerosol adhesives and
automotive brake cleaners.
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Perc dry cleaners statewide are required to comply with ARB and local air district
regulations to reduce emissions. However, even with these controls, some
emissions continue to occur. Air quality studies indicate that there is still the
_potential for significant risks even near well-controlled dry cleaners. The South
Coast AQMD has adopted a rule requiring that all new dry cleaners use
alternatives to perc and that existing dry cleaners phase out the use of perc by
December 2020. Over time, transition to non-{oxic alternatives should occur.
However, while perc continues to be used, a preventative approach should be
taken to siting of new sensitive land uses.

Key Health Findinas

Inhalation of perc may result in both cancer and non-cancer health effects. An
assessment by California’s Office of Environmental Health Hazard Assessment
(OEHHA) concluded that perc is a potential human carcinogen and can cause
non-cancer health effects. In addition to the potential cancer risk, the effects of
long-term exposure include dizziness, impaired judgment and perception, and
damage to the liver and kidneys. Workers have shown signs of liver toxicity
following chronic exposure o perc, as well as kidney dysfunction and
neurological effects. Non-cancer health effects occur with higher exposure levels
than those associated with significant cancer risks. The public is more likely to
be exposed to perchloroethylene at levels causing significant cancer risks than to
levels causing non-cancer health effects. Non-cancer health effects, unlike
cancer health effects, have a threshold or exposure level below which non-
cancer health effects would not be expected. The ARB formally identified perc
as a toxic air contaminant in October 1991.

One study has determined that inhalation of perc is the predominant route of
exposure to infants living in apariments co-located in the same building with a
business operating perc dry cleaning equipment. Results of air sampling within
co-residential buildings indicate that dry cleaners can cause a wide range of
exposures depending on the type and maintenance of the equipment. For
example, a well-maintained state-of-the-art system may have risks in the range
of 10 in one million, whereas a badly maintained machine with major leaks can
have potential cancer risks of thousands in cne million.

The California Air Pollution Control Officers Association (CAPCOA) is developing
Industry-wide Risk Assessment Guidelines for Perchioroethylene Dry Cleaners
which, when published, will provide detailed information on public health risk from
exposure to emissions from this source. : '

Distance Related Findings

Risk created by perc dry cleaning is dependent on the amount of perc emissions,
the type of dry cleaning equipment, proximity to the source, and how the
emissions are released and dispersed (e.g., type of veniilation system, stack
parameters, and local meteorology). Dry cleaners are often located near

Page 28



residential areas, and near shopping centers, schools, day-care centers, and
restaurants.

The vast majority of dry cleaners in California have one dry cleaning machine per
facility. The South Coast AQMD estimates that an average well-controlled dry
cleaner uses about 30 to 160 gallons of cleaning solvent per year, with an
average of about 100 gallons. Based on these estimates, the South Coast
AQMD estimates a potential cancer risk between 25 to 140 in one million at
residential locations 75 feet or less from the dry cleaner, with an average of
about 80 in one million. The estimate couid be as high as 270 in one million for
older machines.

CAPCOA's draft industry-wide risk assessment of perc dry cleaning operations
indicates that the potential cancer risk for many dry cleaners may be in excess of
potential cancer risk levels adopted by the local air districts. The draft document
also indicates that, in general, the public's exposure can be reduced by at least
75 percent, by providing a separation distance of about 300 feet from the
operation. This assessment is based on a single machine with perc use of about
100 gallons per year. At these distances, the potential cancer risk would be less
than 10 potential cases per million for most scenarios.

The risk would be proportionately higher for large, industrial size, dry cleaners.
These facilities typically have two or-more machines and use 200 gallons or more
per year of perc. Therefore, separation distances need to be greater for large dry
cleaners. At a distance of 500 feet, the remaining risk for a large plant can be
reduced by over 85 percent.

In California, a small number of dry cleaners that are co-located (sharing a
common wall, floor, or ceiling) with a residence have the potential to expose the
inhabitants of the residence to high levels of perc. However, while special
requirements have been imposed on these existing facilities, the potential for
exposure still exists. Avoiding these siting situations in the future is an important
preventative measure.

Local air districts are a source of information regarding specific dry cleaning
operations—particularly for large industrial operations with multiple machines.
The 300 foot separation recommended below reflects the most common situation
— a dry cleaner with only one machine. While we recommend 500 feet when
there are two or more machines, site specific information should be obtained
from the local air district for some very large industrial operations. Factors that
can impact the risk include the number and type of machines, controls used,
source configuration, building dimensions, terrain, and meteorological data.
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Recommendation

« Avoid siting new sensitive land uses within 300 feet of any dry cleaning
operation. For operations with two or more machines provide 500 feet. For
operations with 3 or more machines, consult with the local air district.

« Do not site new sensitive land uses in the same building with perc dry
cleaning operations.

References

+ Proposed Amended Rule 1421 — Control of Perchloroethylene Emissions
from Dry Cleaning Systems, Final Staff Report. South Coast AQMD.
(October 2002)

« Air Toxic Control Measure for Emissions of Perchloroethylene from Dry
Cleaning Operations. ARB (1994)
(htip:/AMmww.arb.ca.gov/toxics/atcm/percatcm.htm)

« “An Assessment of Tetrachloroethylene in Human Breast Mitk”, Judith
Schreiber, New York State Department of Health — Bureau of Toxic
Substance Assessment, Journal of Exposure Analysis and Environmental
Epidemiology, Vol.2, Suppl.2, pp. 15-26, 1992.

« Draft Air Toxics “Hot Spots™ Program Perchloroethylene Dry Cleaner Industry-
wide Risk Assessment Guidefines. (CAPCOA (November 2002) '

« Final Environmental Assessment for Proposed Amended Rule 1421 - Controf
of Perchloroethylene Emissions from Dry Cleaning Systems. South Coast
AQMD. (October 18, 2002}

Gasoline Dispensing Facilities

Refueling at gasoline dispensing facilities releases benzene into the air.
Benzene is a potent carcinogen and is one of the highest risk air pollutants
regulated by ARB. Motor vehicles and motor vehicle-related activity account for
over 90 percent of benzene emissions in California. While gasoline-dispensing
facilities account for a small part of total benzene emissions, near source
exposures for large facilities can be significant.

Since 1990, benzene in the air has been reduced by over 75 percent statewide,
primarily due to the implementation of emissions controls on motor vehicle vapor
recovery equipment at gas stations, and a reduction in benzene leveis in
gasoline. However, benzene levels are still significant. In urban areas, average
benzene exposure is equivalent to about 50 in one million.

Gasoline dispensing facilities tend to be located in areas close to residential and
shopping areas. Benzene emissions from the largest gas stations may result in
near source health risk beyond the regional background and district health risk
thresholds. The emergence of very high gasoline throughput at large retail or
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wholesale outlets makes this a concern as these types of outlets are projected to
account for an increasing market share in the next few years.

Key Heaith Findings

Benzene is a human carcinogen identified by ARB as a toxic air contaminant.
Benzene also can cause non-cancer health effects above a certain level of
exposure. Brief inhalation exposure to high concentrations can cause central
nervous system depression. Acute effects include central nervous system
symptoms of nausea, tremors, drowsiness, dizziness, headache, intoxication,
and unconsciousness. It is unlikely that the public would be exposed to levels of
benzene from gasoline dispensing facilities high enough to cause these non-
cancer health effects.

Distance Related Findings

A well-maintained vapor recovery system can decrease emissions of benzene by
more than 90% compared with an uncontrolled facility. Almost all facilities have
emission control systems. Air quality modeling of the health risks from gasoline
dispensing facilities indicate that the impact from the facilities decreases rapidly
as the distance from the facility increases.

Statistics reported in the ARB’s staff reports on Enhanced Vapor Recovery
released in 2000 and 2002, indicated that almost 96 percent of the gasoline
dispensing facilities had a throughput less than 2.4 million gallons per year. The
remaining four percent, or approximately 450 facilities, had throughputs
exceeding 2.4 million gallons per year. For these stations, the average gasoline
throughput was 3.6 million galions per year. '

Figure 1-6 ~
Gasoline Dispensing Facility Health Risk
for 3,600,000 gal/yr throughput
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As shown in Figure 1-6, the risk levels for a gasoline dispensing facility with a
throughput of 3.6 million gallons per year is about 10 in one million at a distance
of 50 feet from the fenceline. However, as the throughput increases, the
potential risk increases.
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As mentioned above, air pollution levels in the immediate vicinity of large

gasoline dispensing facilities may be higher than the surrounding area (although
tatipipe emissions from motor vehicles dominates the health impacts). Very large
gasoline dispensing facilities located at large wholesale and discount centers

may dispense nine million gallons of gasoline per year or more. At nine million
galtons, the potential risk could be around 25 in one million at 50 feet, dropping to
about five in one million at 300 feet. Some facilities have throughputs as high as
19 million gallons. ‘

Recommendation

= Avoid siting new sensitive land uses within 300 feet of a large gasoline
dispensing facility (defined as a facility with a throughput of 3.6 million gallons
per year or greater). A 50 foot separation is recommended for typical gas
dispensing facilities.

References

s (Gasoline Service Station Industry-wide Risk Assessment Guidelines.
California Air Pollution Control Officers Association (December 1997 and
revised November 1, 2001)

+ Staff Report on Enhanced Vapor Recovery. ARB (February 4, 2000)

= The California Almanac of Emissions and Air Quality. ARB (2004)

~ « Staff Report on Enhanced Vapor Recovery Technology Review. ARB

{October 2002)

Other Facility Types that Emit Air Pollutants of Concern

In addition to source specific recommendations, Table 1-3 includes a list of other
industrial sources that could pose a significant health risk to nearby sensitive
individuals depending on a number of factors. These factors include the amount
of pollutant emitted and its toxicity, the distance to nearby individuals, and the
type of emission controls in place. Since these types of facilities are subject to
air permits from local air districts, facility specific information shouid be obtained
where there are questions about siting a sensitive land use close to an industrial
facility.

Potential Sources of Odor and Dust Complaints

Odors and dust from commercial activities are the most common sources of air
pollution complaints and concerns from the public. Land use planning and
permitting processes should consider the potential impacts of odor and dust on
surrcunding land uses, and provide for adeguate separation between odor and
dust sources. As with other types of air pollution, a number of factors need to be
considered when determining an adequate distance or mitigation to avoid odor or
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Table 1-3 — Examples of Other Facility Types That Emit' Air Pollutants of Concern

i Cateqories: =2 Air.Pollutants of Concérn’;
Commercial - - - R P PN T TR S
Autobody Shops Metals, Solvents
Furniture Repair So!ventsz‘ Methylene Chloride
Film Processing Services Solvents, Perchloroethylene
Distribution Centers " | Diesel Particulate Matter
Printing Shops Solvents
: Diesel Engines Diesel Particulate Matter
Industrial T L S
Construction " | Particulate Matter, Asbestos
Manufacturers _ Solvents, Metals
Metal Platers, Welders, Metal Hexavalent Chromium, Nickel,
Spray {flame spray) Operat:ons Metals
Chemical Producers Solvents, Metals
Furniture Manufacturers Solvents
Shipbuilding and Repair Hexavalent chromium and other
metals, Solvents
Rock Quarries and Cement Particulate Matter, Asbestos
Manufacturers
Hazardous Waste Incinerators | Dioxin, Sclvents, Metals
Power Piants Benzene, Formaldehyde,
Particulate Matter
Research and Develepment Solvents, Metals, etc.
| Faciiities _ R o
PUbIIC- "', ’: -—,‘... i A" ...-‘.. L— _ _,;-:..... .‘ ,.Z v, x,f.,"-m-.'_":‘ :;'E" .:.z-{"_; h
Landfills Benzene, Vinyl Chloride, Diesel
Particulate Matter
Waste Water Treatment Plants | Hydrogen Sulfide
Medical Waste Incinerators Dioxin, Benzene, PAH, PCBs
1,.3-Butadiene
Recycling, Garbage Transfer Diesel Particulate Matter
Stations
Municipal Incinerators -Dioxin, Benzene, PAH, PCBs
L o _ 1,3- Butadlene o
Transportation ™ [ 77527 L s e [ TR
Truck Stops Dlesel Partlculate Matter )
Agricultural -, ¥ | stz '_‘;"'?‘“-' LT R R
Operations ~ - | el s 7 e et L
Farmlng Operatlons .| Diesel Particulate Matter, VOCs,
NOx, PM10, CO, SOx, Pesticides
Livestock and Dairy Operations | Ammonia, VOCs, PM10

"Not all facilities will emit pollutants of concern due to process changes or chemical subsututlnr‘ Consult

the local air district regarding specific facilities.
Some solvents may emit toxic air pollutants, but not all solvents are toxic air contaminants.
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dust complainis in a specific situation. Local air districts should be consulted for
advice when these siting situations arise.

Table 1-4 lists some of the most .
common sources of odor complainis Table 14

received by local air districts. Sources of Odor Complaints
Complaints about odors are the
responsibility of local air districts and
are covered under state law. The
types of facilities that can cause odor
complaints are varied and can range
from small commercial facilities to large
industrial facilities, and may include
waste disposal and recycling
operations. Odors can cause health
symptoms such as nausea and
headache. Facilities with odors may
also be sources of toxic air pollutants
(See Table 1-3). Some common
sources of odors emitted by facilities
are sulfur compounds, organic solvents, and the decomposition/digestion of
biological materials. Because of the subjective nature of an individual’'s
sensitivity to a particular type of odor, there is no specific rule for assigning
appropriate separations from odor sources. Under the right meteorological
conditions, some odors may still be offensive several miles from the scurce.

Sewage Treatment Plants
Landfills

Recycling Facilities
Waste Transfer Stations
Petroleum Refineries
Biomass Operations
Autobody Shops

Coating Operations
Fiberglass Manufacturing
Foundries

Rendering Plants
Livestock Operations

Sources of dust are also common sources of air pollution-related complaints.
Operations that can result in dust problems are rock crushing, gravel production,
stone quarrying, and mining operations. A common source of complaints is the
dust and noise associated with blasting that may be part of these operations.
Besides the health impacts of dust as particulate matter, thick dust also impairs
visibility, aesthetic values, and can soil homes and automobiles. Local air
districts typically have rules for regulating dust sources in their jurisdictions, but
dust sources can still be a concern. Therefore, separation of these facilities from
residential and other new sensitive land uses should be considered.

In some areas of California, asbestos occurs naturally in stone deposits.
Asbestos is a potent carcinogenic substance when inhaled. Asbesios-containing
dust may be a public health concern in areas wiiere asbestos-containing rock is
mined, crushed, processed, or used. Situations where asbestos-containing
gravel has been used in road paving materials are also a source of asbestos
exposure to the general public. Planners are advised to consult with local air
pollution agencies in areas where asbestos-containing gravel or stone products
are produced or used.
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2. Handbook Development

ARB and local air districts share responsibility for improving statewide air quality.
As a result of California’s air pollution control programs, air quality has improved
and health risk has been reduced statewide. However, state and federal air
quality standards are still exceeded in many areas of California and the statewide
health risk posed by toxic air contaminants (air toxics) remains too high. Also,
some communities experience higher pollution exposures than others - making
localized impacts, as well regional or statewide impacts, an important
consideration. Itis for this reason that this Handbook has been produced - to
promote better, more informed decision-making by local land use agencies that
will improve air quality and public health in their communities.

Land use policies and practices, including planning, zoning, and siting activities,
can play a critical role in air quality and public health at the local level. For
instance, even with the best available control technology, some projects that are
sited very close to homes, schools, and other public places can result in elevated
air pollution exposures. The reverse is also true — siting a new school or home
too close to an existing source of air pollution can pose a public health risk. The
ARB recommendations in section 1 address this issue.

This Handbook is an informational document that we hope will
strengthen the relationship between air quality and land use
agencies. It highlights the need for land use agencies fo
address the potential for new projects to result in localized
health risk or contribute to cumulative impacts where air
pollution sources are concentrated.

Avoiding these incompatible land uses is a key to reducing localized air pollution
exposures that can result in adverse health impacts, especially to sensitive
individuals.

Individual siting decisions that result in incompatible land uses are often the
result of locating “sensitive” land uses next to polluting sources. These decisions
can be of even greater concern when existing air pollution exposures in a
community are considered. In general terms, this is often referred to as the issue
of “cumulative impacts.” ARB is working with local air districts to better define
these situations and to make information about existing air pollution levels {e.g.,
from local businesses, motor vehicles, and other areawide sources) more readily
available to land use agencies.

In December 2001, the ARB adopted “Policies and Actions for Environmental

Justice” (Policies). These Policies were developed in coordination with a group
of stakeholders, representing local government agencies, community interest
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groups, environmental justice organizations, academia, and business
(Environmental Justice Stakeholders Group).

The Policies included a commitment to work with land use planners,
transportation agencies, and local air districts to develop ways to identify,
consider, and reduce cumulative air pollution emissions, exposure, and health
risks associated with land use planning and decision-making. Developed under
the auspices of the ARB's Environmental Justice Stakeholders Group, this
Handbook is a first step in meeting that commitment.

ARB has produced this Handbook to help achieve several objectives:

s Provide recommendations on situations to avoid when siting new
residences, schools, day care centers, playgrounds, and medical-related
facilities (sensitive sites or sensitive land uses);

» |dentify approaches that land use agencies can use to prevent or reduce
potential air pollution impacts associated with general plan policies, new
land use development, siting, and permitting decisions;

m Improve and facilitate access to air quality data and evaluation tools for
use in the land use decision-making process,;

»  Encourage stronger collaboration between land use agencies and local air
districts to reduce community exposure to source-specific and cumulative
air pollution impacts; and '

= Emphasize community outreach approaches that promote active public
involvement in the air quality/land use decision-making process.

This Handbook builds upon California's 2003 General Plan Guidelines. These
Guidelines, developed by the Governor's Office of Planning and Research
{OPR), explain the land use planning process and applicable legal requirements.
This Handbook also builds ug;on a 1997 ARB report, “The Land Use-Air Quality
Linkage” ("Linkage Report”).” The Linkage Report was an outgrowth of the
California Clean Air Act which, among other things, called upon local air districts
to focus particular attention on reducing emissions from sources that indirectly
cause air pollution by atiracting vehicle trips. Such indirect sources include, but
are not limited to, shopping centers, schools and universities, empioyment
centers, warehousing, airport hubs, medical. offices, and sports arenas. The
Linkage Report summarizes data as of 1997 on the relationships between land
use, transportation, and air quality, and highlights strateqgies that can help to
reduce the use of single occupancy automobile use. Such strategies

® To access this report, please refer to ARB's website or click on:
hitp:/Awww.arb.ca.govich/programsflink 97 pdf
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complement ARB regulatory programs that continue to reduce motor vehicle
emissions. '

In this Handbook, we identify types of air quality-related information that we
recommend land use agencies consider in the land use decision-making
processes such as the development of regional, general, and community plans,
zoning ordinances; environmental reviews; project siting; and permit issuance.
The Handbook provides recommendations on the siting of new sensitive land
uses based on current analyses. It also contains information on approaches and
methodologies for evaluating new projects from an air pollution perspective.

The Handbook looks at air quality issues associated with emissions from
industrial, commercial, and mobile sources of air pollution. Mobile sources
continue to be the largest overall contributors to the state’s air pollution problems,
representing the greatest air pollution health risk to most Caiifornians. Based on
current health risk information for air toxics, the most serious poliutants on a
statewide basis are diesel PM, benzene, and 1,3-butadiene, all of which are
primarily emitted by motor vehicles. From a state perspective, ARB continues to
pursue new strategies to further reduce motor vehicle-related.emissions in order
to meet air quality standards and reduce air toxics risk.

While mobile sources are the largest overall contributors to the state’s air
pollution problems, industrial and commercial sources can also pose a health
risk, particularly to people near the source. For this reason, the issue of
incompatible land uses is an important focus of this document.

Handbook Audience

Even though the primary users of the Handbook will likely be agencies
responsibie for air quality and land use planning, we hope the ideas and
technical issues presented in this Handbook will also be useful for:

public and community organizations and community residents;

n federal, state and regional agencies that fund, review, regulate, oversee, or
otherwise influence environmental policies and programs affected by land use
policies; and .

m private developers.
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3. Key Community Focused Issues Land Use Agencies Should Consider

Two key air quality issues that land use agencies should consider in their
planning, zoning, and permitting processes are:

1) Incompatible Land Uses. Localized air pollution impacts from incompatible
land use can occur when polluting sources, such as a heavily trafficked
roadway, warehousing facilities, or industrial or commercial facilities, are
located near a land use where sensitive individuals are found such as a
school, hospital, or homes.

2) Cumulative Impacts. Cumulative air pollution impacts can occur from a
concentration of multiple sources that individually comply with air poliution
control requirements or fall below risk thresholds, but in the aggregate may
pose a public health risk to exposed individuals. These sources can be heavy
or light-industrial operations, commercial facilities such as autobody shops,
large gas dispensing facilities, dry-cleaners, and chrome platers, and
freeways or other nearby busy transportation corridors.

Incompatible Land Uses

Land use policies and practices can worsen air pollution exposure and adversely
affect public health by mixing incompatible land uses. Examples include locating
new sensitive land uses, such as housing or schools, next to small metal plating
facilities that use a highly toxic form of chromium, or very near large industrial
facilities or freeways. Based on recent monitoring and health-based studies, we
now know that air quality impacts from incompatible land uses can contribute to
increased risk of iliness, missed work and school, a fower quality of life, and
higher costs for public health and pollution control 1

Avoiding incompatible land uses can be a challenge in the context of mixed-use
industrial and residential zoning. For a variety of reasons, government agencies
and housing advocates have encouraged the proximity of affordable housing to
employment centers, shopping areas, and transportation corridors, partially as a
means to reduce vehicle trips and their assoctated emissions. Generally
speaking, typical distances in mixed-use communities between businesses and
industries and other land uses such as homes and schools, should be adequate
to avoid health risks. However, generalizations do not always hold as we
addressed in section 1 of this Handbook.

In terms of siting air pollution sources, the proposed location of a projectis a
major factor in determining whether it will result in localized air quality impacts.
Often, the problem can be avoided by providing an adequaie distance or setback

¥ For more information, the reader should refer to ARB's website on community health:
http:/fiwww . arb.ca.govich/ch.htm
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between a source of emissions and nearby sensitive land uses. Sometimes,

suggesting project design changes or mitigation measures in the project review

phase can also reduce or avoid potential impacts. This underscores the .

importance of addressing potential incompatible land uses as early as possible in
-the project review process, ideally in the general plan itself.

Cumulative Air Pollution Impacts - —

The broad concept of cumulative air poliution impacts reflects the combination of
regional air poltution levels and any localized impacts. Many factors contribute to
air pollution levels experienced in any location. These include urban background
air pollution, historic land use patterns, the prevalence of freeways and other
transportation corridors, the concentration of industrial and commercial
businesses, and local meteorology and terrain.

When considering the potential air quality impacts of polluting sources on .
individuals, project location and the concentration of emissions from air poIIutlon
sources need to be considered in the land use decision-making process. In
section 4, the Handbook offers a series of questions that helps land use agencies
determine if a project should undergo a more careful analysis. This holds true
regardless of whether the project being sited is a polluting source or a sensitive
fand use project.

Large industrial areas are not the only land uses that may result in public health
concerns in mixed-use communities. Cumuiative air pollution impacts can also
occur if land uses do not adequately provide setbacks or otherwise protect
sensitive individuals from potential air pollution impacts associated with nearby
light industrial sources. This can occur with activities such as truck idling and
traffic congestion, or from indirect sources such as warehousing facilities that are
located in a community or neighborhood.

In October 2004, Cal/EPA published its Environmental Justice Action Plan. In
February 2005, the Cal/EPA Interagency Working.Group approved a working

- definition of "cumulative impacts” for purposes of initially guiding the pilot projects
that are being conducted pursuant to that plan. Cal/EPA is now in the process of -
developing a Cumulative Impacts Assessment Guidance document. Cal/EPA will
revisit the working definition of "cumulative impacts™ as the Agency develops that
guidance. The following is the working definition: :

“‘Cumulative impacts means exposures, public health or environmental effects
from the combined emissions and discharges, in a gecgraphic area, including
environmental pollution from all sources, whether single or mulfti-media,
routinely, accidentally, or otherwise released. Impacts will take into account
sensitive populations and socio-economic factors, where applicable, and to -
the extent data are available.”
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4. Mechanisms for Integrating Localized Air Quality Concerns Into Land
Use Processes '

Land use agencies should use each of their existing planning, zoning, and
permitting authorities to address the potential heaith risk associated with new
projects. Land use-specific mechanisms can go a long way toward addressing -
both localized and cumulative impacts from new air pollution sources that are not
otherwise addressed by environmental regulations. Likewise, close collaboration
and communication between land use agencies and local air districts in both the
planning and project approval stages can further reduce these impacts. Local
agency partnerships can also result in early identification of potential impacts
from proposed activities that might otherwise escape environmental review.
When this happens, pollution problems can be prevented or reduced before
projects are approved, when it is less complex and expensive to mitigate.

The land use entitlement process requires a series of planning decisions. At the
highest level, the General Plan sets the policies and direction for the jurisdiction,
and includes a number of mandatory elements dealing with issues such as
housing, circulation, and health hazards. Zoning is the primary tool for
implementing land use policies. Specific or community plans created in
conjunction with a specific project also perform many of the same functions as a
zoning ordinance. Zoning can be modified by means of variances and
conditional use permits. The latter are frequently used to insure compatibility
between otherwise conflicting land uses. Finally, new development usually
requires the approval of a parcel or tract map before grading and building permits
can be issued. These parcel or tract maps must be consistent with the
applicable General Plan, zoning and other standards.

Land use agencies can use their planning authority to separate industrial and
residential land uses, or to require mitigation where separation is not feasible. By
separating incompatible land uses, land use agencies can prevent or reduce both
localized and cumulative air pollution impacts without denying what might
otherwise be a desirable project.’’ For instance: -

» adry cleaner could open a storefront operation in a community with actual
cleaning operations performed at a remote location away from residential
areas; . _

m gas dispensing facilities with lower fuel throughput could be sited in mixed-
use areas; . '

» enhanced building ventilation or filtering systems in schools or senior care
centers can reduce ambient air from nearby busy arterials; or

» landscaping and regular watering can be used to reduce fugitive dust at a
building construction site near a school yard.

1t should be noted that such actions should also be considered as part of the General Plan or
Plan element process.
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The following general and specific land use approaches can help to reduce
potential adverse air pollution impacts that projects may have on public health.

General Plans

The primary purpose of planning, and the source of government authority to
engage in planning, is to protect public health, safety, and welfare. In its most
basic sense, a local government General Plan expresses the community’s
development goals and embodies public policy relative to the distribution of
future land uses, forming the basis for most land use decisions. Therefore, the
most effective mechanism for dealing with the central land use concept of -
compatibility and its relationship to cumulative air pollution impacts is the General
Plan. Well before projects are proposed within a jurisdiction, the General Plan
sets the stage for where projects can be sited, and their compatibility with
comprehensive community goals, objectives, and policies.

In 2003, OPR revised its General Plan Guidelines, highlighting the importance of
incorporating sustainable development and environmental justice policies in the
planning process. The OPR General Plan Guidelines provides an effective and
long-term approach to reduce cumulative air pollution impacts at the earliest
planning stages. In light of these important additions to the Guidelines, land use
agencies should consider updating their General Plans or Plan elements to
address these revisions.

The General Plan and related Plan elements can be used to avoid incompatible
land uses by incorporating air quality considerations into these documents. For
instance, a General Plan safety element with an air quality component could be
used to incorporate policies or objectives that are intended to protect the public
from the potential for facility breakdowns that may result in a dangerous release
of air toxics. Likewise, an air quality component to the transportation circulation
element of the General Plan could include policies or standards to prevent or
reduce local exposure to diesel exhaust from trucks and other vehicles. For
instance, the transportation circulation element could encourage the construction
of alternative routes away from residentiat areas for heavy-duty diesel trucks. By
considering the relationship between air quality and transportation, the circulation
element could also include air quality policies to prevent or reduce trips and
travel, and thus vehicle emissions. Policies in the land use element of the
General Plan could identify areas appropriate for future industrial, commercial,
and residential uses. Such policies could also introduce design and distance
parameters that reduce emissions, exposure, and risk from industrial and some
commercial land uses (e.g., dry cleaners) that are in close proximity to residential
areas or schoaols.

Land use agencies should also consider updating or creating an air quality

element in the jurisdiction’'s General Plan. In the air quality element, local
decision-makers could develop long-term, effective plans and policies to address
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air quality issues, including cumulative impacts. The air quality element can also
provide a general reference guide that informs local land use planners about
regional and community level air quality, regulatory air pollution control
requirements and guidelines, and references emissions and pollution source data
bases and assessment and modeling tools. As is further described in

Appendix C of the Handbook, new assessment tools that ARB is developing can
be included into the air quality element by reference. For instance, ARB's
statewide risk maps could be referenced in the air quality element as a resource
that could be consuited by developers or land use agencies

Zoning

The purpose of "zoning" is to separate different land uses. Zoning ordinances
establish development controls to ensure that private development takes place
within a given area in @ manner in which:

» Alj uses are compatible (e.g., an industrial plant is not permitted in a
residential area);

»  Common development standards are used (e.g., all homes in a given area
are set back the same minimum distance from the street); and,

» Each development does not unreasonably impose a burden upon its
neighbors (e.g., parking is required on site so as not to create neighborhood
parking problems).

To do this, use districts called "zones" are established and standards are
developed for these zones. The four basic zones are residential, commercial,
industrial and institutional.

Land use agencies may wish to consider how zoning ordinances, particularly
those for mixed-use areas, can be used to avoid exacerbating poor land use
practices of the past or contributing to localized and cumulative air pollution
impacts in the community. )

Sometimes, especially in mixed-use zones, there is a potential for certain
categories of existing businesses or industrial operations to result in cumulative
air pollution impacts to new development projects. For example:

s An assisted living project is proposed for a mixed-use zone adjacent to an
existing chrome plating facility, or severai diy cieaners; _

» Muitiple industrial sources regulated by a local air district are located directly
upwind of a new apartment complex;

s A new housing development is sited in a mixed-use zone that is downwind or
adjacent to a distribution center that attracts diesei-fueled delivery trucks and
TRUs; or

s A new housing development or sensitive land use is sifed without adequate
setbacks from an existing major transportation corridor or rail yard.
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As part of the public process for making zoning changes, local land use agencies
could work with community planning groups, local businesses, and community
residents to determine how best to address existing.incompatible land uses.

Land Use Permitting Processes

= Questions to Consider When Reviewing New Projects

Very often, just knowing what questions to ask can yield critical information about
the potential air poliution impacts of proposed projects — both from the
perspective of a specific project as well as in the nature of existing air poliution
sources in the same impact area. Available land use information can reveal the
proximity of air poliution sources to sensitive individuals, the potential for
incompatible land uses, and the location and nature of nearby air pollution
sources. Air quality data, available from the ARB and local air districts, can
provide information about the types and amounts of air pollution emitted in an
area, regional air quality concentrations, and health risk estimates for specific
sources.

General Plans and zoning maps are an excellent starting point in reviewing
project proposals for their potential air pollution impacts. These documents
contain information about existing or proposed land uses for a specific location
as well as the surrounding area. Often, just looking at a map of the proposed
location for a facility and its surrounding area wilt help to identify a potential
adjacent incompatible land use.

The following pages are a “pull-out” list of questions to consider along with cross-
references to pertinent information in the Handbook. These questions are
intended to assist land use agencies in evaluating potential air quallty -related
concerns associated with new project proposals

The first group of questions contains project-related queries designed to help
identify the potential for localized project impacts, particularly associated with
incompatible land uses. The second group of questions focuses on the issue of
potential cumulative impacts by including questions about existing emissions and
air quality in the community, and community feedback. Depending on the
answers to these questions, a land use agency may decide a more detailed
review of the proposal is warranted.

The California Department of Education has already developed a detailed
process for school siting which is outlined in Appendix E. However, school
districts may also find this section helpful when evaluating the most appropriate
site for new schools in their area. At a minimum, using these questions may
encourage school districts to engage throughout their siting process with land
use agencies and local air districts. The combined expertise of these entities can
be useful in devising relevant design standards and mitigation measures that can

Page 43



reduce exposure to cumulative emissions, exposure, and health risk to students
and school workers.

As indicated throughout the Handbook, we strongly encourage fand use agencies
to consult early and often with local air districts. Local air districts have the
expertise, many of the analytical tools, and a working knowledge of the sources
they regulate. ltis also critical to fully involve the public and businesses that
could be affected by the siting decision. The questions provided in the chart
below do not imply any particular action should be taken by land use agencies.
Rather the guestions are intended to improve the assessment process and
facilitate informed decision-making. '
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Project-Related Questions

This section includes project-related questions that, in conjunction with the
questions in the next section, can be used to tailor the project evaluation. These
questions are designed to help identify the potential for mcompatlble land uses
from localized project impacts. .

Questions to Consider When Reviewing New Projects

1. s the proposed project:

[ B 2 N 2 4

A business or commercial license renewal
A new or modified commercial project

A new or modified industrial project

A new or modified public facility project

A new or medified transportation project
A housing or other development in which
sensitive individuals may live or play

See Appendix A for typical land use
classifications and associated project
categories that could emit air
pollutants.

2. Does the proposed project:

A
A

A

Conform to the zoning designation?
Require a variance to the zoning
designation?

Include plans to expand operations over

the life of the business such that additional

emissions may increase the pollution
burden in the community (e.g., from
additional truck operations, new industrial
operations or process lines, increased
hours of operation, build-out to the property
line, etc.)?

See Appendix F for a general
explanation of land use processes.

In addition, Section 3 contains a
discussion of how land use planning,
zoning, and permitting practices can
result in incompatible land uses or
cumulative air pollution impacts.

3. Has the local air district provided comments or
information to assist in the analysis?

| See Section 5 and Appendix C for a

description of air quality-related tocis
that the ARB and local aif districts use
to provide information on potential air
pollution impacts.

4. Have public meetings been scheduled with the
affected community to solicit their involvement in
the decision-making process for the proposed
project?

See Section 7 for a discussion of
public participation, information and
cutreach tools. )

5. If the proposed project will be subject to local air
district regulations:

A
A

A

Has the project received a permit from the
local air district? _

Would it comply with applicable focal air
district requirements?

Is the local air district contemplating new
regulations that would reduce emissions
from the source aver time?

Will potential emissions from the prOJect

See Appendix C for a description of
local air district programs.
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PrOJect Related Questlons

- -.'- LT —

| Cross-Reference to Relevant’ -

.Handbook Sections - - o

trlgger the Ioca[ air d|stnc:t 5 new source
review for cnteria pollutants or air toxics
emissions?

Iy Is the local air district expected to ask the
proposed project to perform a risk
assessment?

A Is there sufficient new information or public
concem to call for a more thorough
environmental analysis of the proposed
project?

A Are there plans to expand operations over
time?

A Asethere land-use based air quality
significance thresholds or design standards
that could be applied to this project in
addition to applicable air district -
requirements?

6. If the proposed project will release air pollution
emissions, either directly or indirectly, but is not
regulated by the local air district:

A Is the local air district informed of the
project?

A Does the local air district believe that there
could be potential air pollution impacts
associated with this project category
because of the proximity of the project to
sensitive individuals?

A If the project is one in which individuals live
or play (e.g., a home, playground,
convalescent home, etc.), does the locai air
district believe that the project’s proximity
to nearby sources could pose potential air
potlution impacts?

A Are there indirect emissions that could be
associated with the project (e.qg., truck
traffic or idling, transport refrigeration unit
operations, stationary diesel engine
operations, etc.) that will be in close
proximity to sensitive individuals?

A Will the proposed project increase or serve
as a magnet for diesel traffic?

A Are there'land-use based air quality
significance thresholds or design standards
that could be applied to this
project in addition to applicable air district
requirements?

A Is there sufficient new information or public

"~ concem to call for a more thorough
environmental analysis of the proposed
project?

A Should the site approval process include
identification and mitigation of poiential

See Section 1 for recommendations
on situations to avoid when siting
projects where sensitive individuals
would be located (sensitive siies).
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Cross Reference to Re!evant o

diréct or indirect emissions associated with
the potential project?

7. Does the local air district or land use agency have
pertinent information on the source, such as:

A Available permit and enforcement data,
including for the owner or operator of the
proposed source that may have other
sources in the State.

A Proximity of the proposed project to
sensitive individuals, -

A Number of potentially exposed individuals
from the proposed project.

A Potential for the proposed project to
expose senstiive individuals to odor or
other air pollution nuisances.

A Meteorology or the prevailing wind pattems
between the proposed project and the
nearest receptor, or between the proposed
sensitive receptor project and sources that
could pose a localized or cumulative air
poliution impact.

See Appendix C far a description of
local air district programs.

See Appendix B for a listing of useful
information that land use agencies
should have on hand or have
accessible when reviewing proposed
projects for potential air pollutlon
impacts.

Also, do not hesitate to contact your
local air district regarding answers to
any of these questions that might not
be available at the land use agency.

See Section 1 for recommendations
on situations to avoid when siting
projects where sensitive individuals
would be located (sensitive sites).

8. Based upon the project application, its location, and
the nature of the source, could the proposed
project:

A Be a poliuting source that is located in
proximity to, or ctherwise upwind, of a
location where sensitive individuals live or
play?

A Attract sensitive individuals and be located
in proximity to or otherwise downwind, of a
source or multiple sources of pollution,
including polluting facilities or
transportation-related sources that
contribute emissions either directly or
indirectly?

A Result in health-risk to the surrounding
community?

See Section 3 for a discussion of
what is an incompatible land use and
the potential cumulative air pollution
impacts.

See Section 1 for recommendations
on situations to avoid when siting

projects where sensitive individuals
would be located (sensitive sites). -

9. [f a CEQA categorical exemption is proposed, were
the following questions considered:

A Is the project site environmentally sensmve
as defined by the project’s location? (A
project that is ordinarily insignificant in its
impact on the environment may in a
particularly sensitive environment be
significant.)

A Would the project and successive future
projects of the same type in the
approximate location potentially result in
cumulative impacts?

A Are there "unusual circumstances” creating
the possibility of significant effects?

See CEQA Guidelines section 15300,
and Public Resources Code, sectlon
21084, .

See Section 1 for recommendations
on situations to avoid when siting
projects where sensitive individuals
would be located (sensitive sites).

See also Section 5 and Appendix C
for a description of air quality-related
tools that the ARB and local air
districts use to provide information on
potential air pollution impacts.
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s Questions Related to Cumulative Impact Assessment

The following questions can be used to provide the decision-maker with a better
understanding of the potential for cumulative air pollution impacts to an affected
community. Answers to these questions will help to determine if new projects or
activities warrant a more detailed review. |t may also help to see potential
environmental concerns from the perspective of the affected community.
Additionally, résponses can provide local decision-makers with information with
which to assess the best policy options for addressing neighborhood-scaie air

pollution concerns.

The questions below can be used to identify whether existing tools and
procedures are adequate to address land use-related air pollution issues. This
process can also be used to pinpoint project characteristics that may have the
greatest impact on community-level emissions, exposure, and risk. Such
elements can include: the compliance record of existing sources including those
owned or operated by the project proponent; the concentration of emissions from
polluting sources within the approximate area of sensitive sites; transportation
circulation in proximity to the proposed project; compatibility with the General

Plan and General Plan elements; etc.

The local air district can provide useful assistance in the collection and evaluation
of air quality-related information for some of the questions and should be

consuited early in the process.

Questlons Related to Cumulatlve lmpact Assessment

Techmcal Questlons - _~~.-j::_.‘=i_»‘;_ wea r'.‘ -

. . St -

-t VAL - . :‘ ’u wlee s e Es . L

S

Cross Reference to Relevant

":‘ i ~~Handbook Sections

1. Is the communily home to indusinal facilities?

| See Appendix A for typical land use

classifications and associated project
categories that could emit air pollutants.

2. Do one or more major freeways or high-traffic volume
surface streets cut through the community?

See transportation circulation element
of your general plan. See also
Appendix B for useful information that
land use agencies should have on hand
or have accessible when reviewing
proposed projects for potential air
pollution impacts.

See Section 1 for recommendations on
situations to avoid when siting projects
where sensitive individuals would be
located (sensitive siles).

3. Is the area classified for mixed-use zoning?

See your general plan and zoning
ordinances.

4. s there an availzble list of air pollut:on sources in the
community?

Contact your local air district.

5. Has a walk-through of the community been conducted
to gather the following information:

See Appendix B for a listing of usefut

information that land use agencies
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'+ Handbook Sections '

A Corroborate available information on land use
activities in the area {e.g., businesses,
housing developments, sensitive individuals,
etc.)?

A Determine the proximity of existing and
anticipated future projects to residential areas
or sensitive individuals?

A Determine the concentration of emission
sources (including anticipated future projects)
to residential areas or sensitive individuals?

should have on hand or have
accessible when reviewing proposed
projects for potential air pollution
impacts. Also contact your local air
district.

6. Has the local air district heen contacted to obtain See Section 7 for a discussion of
information on sources in the community? public participation,.information and

outreach tools.

7. What categories of commercial establishments are | See Appendix A for typical land use
currently located in the area and does the local air | classifications and associated project
district have these sources on file as being cateqories that could emit air
regulated or permitted? pollutants. Also contact your local air

district.

8. What categories of indirect sources such as See Appendix A for typical land use
distribution centers or warehouses are currently classifications and associated project
located in the area? categories that emit air poilutants.

9. What air quality monitoring data are available? Contact your local air district.

10. Have any risk assessments been performed on Contact your local air district.
emission sources in the area?

11. Does the land use agency have the capability of See'Appendix 8 for a listing of useful
applying a GIS spatial mapping tool that can information that land use agencies
overlay zoning, sub-development information, and | should have on hand or have
other neighborhood characteristics, with air accessible when reviewing proposed
pollution and transportation data? projects for potential air pollution

| impacts. Also contact your local air
district for tools that can be used to
supplement available land use
agency tools.

12. Based on available information, is it possible to Contact your local air district. Also
determine if the affected community or see Section 1 for recommendations
neighborhood experiences elevated health risk due | on situations to avoid when siting
to a concentration of air pollution sources in close | projects where sensitive individuals
proximity, and if not, can the necessary information | would be located (sensitive sites).
be obtained?

13. Does the community have a history of chronic See Section 7 for a discussion of public
complaints about air quality? participation, information and outreach

tools. Also contact your local air district.

14. |s the affected community included in the public See Section 7 for a discussion of public
participation process for the agency’s decision? participation, information and outreach

tools.

15. Have community leaders or groups been contacted See Section 7 for a discussion of public

about any pre-existing or chronic community air
guality concerns?

participation, information and outreach
tools. Also contact your tocal air district,
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s Mitigation Approaches

In addition to considering the suitability of the project location, opportunities for
mitigation of air pollution impacts should be considered. Sometimes, a land use
agency may find that selection of a different project location to avoid a health risk
is not feasible. When that happens, land use agencies should consider design
improvements or other strategies that would reduce the risk. Such strategies
could include performance or design standards, consultation with local air
districts and other agencies on appropriate actions that these agencies should, or
plan to, undertake, and consultation and outreach in the affected community.
Potential mitigation measures should be feasible, cost-effective solutions within
the available resources and authority of implementing agencies to enforce. 2

¢ Conditional Use Permits and Performance Standards

Some types of land uses are only allowed upon approval of a conditional use
permit (also called a CUP or special use permit). A conditional use permit does
not re-zone the land but specifies conditions under which a particuiar land use
will be permitted. Such land uses could be those with potentially significant
environmental impacts. Local zoning ordinances specify the uses for which a
conditional use permit is required, the zones they may be allowed in, and public
hearing procedures. The conditional use permit imposes special requirements to
ensure that the use will not be detrimental to its surroundings.

In the context of land use planning, performance standards are requirements
imposed on projects or project categories through conditional use permits to
ensure compliance with general plan policies and local ordinances. These
standards could apply to such project categories as distribution centers, very
large gas dispensing facilities, autobody shops, dry cleaners, and metal platers.
Land use agencies may wish to consider adding land use-based performance
standards o zoning ordinances in existing mixed-use communities for certain air
pollution project categories. Such standards would provide certainty and
equitable treatment to all projects of a similar nature, and reserve the more
resource intensive conditional or special use permits to projects that require a
more detailed analysis. In developing project design or performance standards,
land use agencies should consult with the local air district. Early and regular
consultation can avoid duplication or inconsistency with local air district control
requirements when considering the site-specific design and operation of a
project.

12 A land use agency has the authority to condition or deny a project based upon information
collected and evaluated through the land use decision-making process. However, any denial
would need {o be based upon identifiable, generally applicable, articulated standards set forth in
the local government’s General Plan and zoning codes. One way of averting this is to conduct
early and regular ouireach to the community and the local air district so that community and
environmental concerns can be addressed and accommodated into the project proposal.
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Examples of land use-based air quality-specific performance standards include
the following:

a Placing a process vent away from the direction of the local playground that
is nearby or increasing the stack height so that emissions are dispersed to
reduce the emissions impact ori surrounding homes or schools.

Setbacks between the project fence line and the popu!atlon center.
Limiting the hours of operation of a facility to avoid excess emissions
exposure or foul odors to nearby individuals.

= An ordinance that requires fleet operators to use cleaner vehicles before
project approval (if a new business), or when expanding the fleet (if an
existing business}, and

= Providing alternate routes for truck operatlons that discourage detours into
residential neighborhoods.

Qutreach to Other Agencies

When questions arise regarding the air quality impacts of projects, including
potential curnulative impacts, land use agencies should consult the local air
district. Land use agencies should also consider the following suggestions to
avoid creating new incompatible land uses:

= Consult with the local air district to help determine if emissions from a

particular project will adversely impact sensitive individuals in the area, if
- existing or future effective regulations or.permit requirements will affect the

proposed project or other sources in the vicinity of the proposed project, or
if additional inspections should be required.

= Check with ARB for new information and modeling tools that can help
evaluate projects seeking to site within your jurisdiction.

= Become familiar with ARB's Land Use-Air Quality Linkage Report to
determine whether approaches and evaluation tools contained in the
Report can be used to reduce transportation-related impacts on
communities.

s Contact and collaborate with other state agencues that play a role in the

' land use decision-making process, e.g., the State Department of

Education, the California Energy Commission, and Caltrans. These
agencies have information on mitigation measures and mapping tools that
could be useful in addressing local problems.

s information Clearinghouse
= Land use agencies can refer to the ARB statewide electronic information

clearinghouse for information on what measures other jurisdictions are
using to address comparable issues or sources

'* This information can be accessed from ARB’s website by going to: -
http://www. arb.ca.gov/ch/clearinghouse. htm
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The next section addresses available air quality assessment tools that land use
agencies can use to evaluate the potential for localized or cumulative impacts in
their communities.
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5. Available Tools to Evaluate Cumulative Air Pollution Emissions and
Risk

Until recently, California has traditionally approached air pollution control from the
perspective of assessing whether the poliution was regional, category-specific, or
from new or existing sources. This methodology has been generally effective in
reducing statewide and regional air pollution impacts and risk levels. However,
such an incremental, category-by-category, source-by-source approach may not
always address community health impacts from multiple sources - including
mobile, industrial, and commercial facilities.

As a result of air toxics and children's health concerns over the past several
years, ARB and local air districts have begun to develop new tools to evaluate
and inform the public about cumulative air pollution impacts at the community
level. One aspect of ARB's programs now underway is to consolidate and make
accessible air toxics emissions and monitoring data by region, using modeling
tools and other analytical techniques to take a preliminary look at emissions,
exposure, and health risk in communities.

ARB has developed multipte tools to assist local air districts perform
assessments of cumutative emissions, exposure, and risk on a neighborhood
scale. These tools include:

s Regional risk maps that show trends in potential cancer risk from toxic air
pollutants in southern and central California between 1990 and 2010. These
maps are based on the U.S. EPA’'s ASPEN model. These maps provide an
estimate of background levels of toxic air pollutant risk but are not detailed
enough to assess individual neighborhoods or facnmes

= The Community Health Air Pollution Information System (CHAPIS) is a user-
friendly, Internet-based system for displaying information on emissions from
sources of air pollution in an easy to use mapping format. CHAPIS contains
information on air pollution emissions from selected large facilities and small
businesses that emit criteria and toxic air pollutants. 1t also contains
information on air pollution emissions from motor vehicles. When released in
2004, CHAPIS did not contain information on every source of air pollution or
every air pollutant. However, ARB continues to work with local air districts to
include all of the largest air pollution sources and those with the highest
documented air pollution risk. Addltronal facilities will be added to r‘HAPIS as
more data become available.’

' For further information on these maps, please visit ARB's website at:
http:/fwww.arb.ca.govitoxics/ctifhithrisk/hithrisk htm
' For further information on CHAPIS, please click on:

http./iwww. arb ca.gov/chichapis1/chapis1.htm
1
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w The Hot Spots Analysis and Reporting Program (HARP) is a software
database package that evaluates emissions from one or more facilities to
determine the overall health risk posed by the facility(-ies) on the surrounding
community. Proper use of HARP ensures that the risk assessment meeis the
latest risk assessment guidelines published by the State Office of
Environmental Health Hazard Assessment (OEHHA). HARP is designed with
air quality professionals in mind and is available from the ARB. '

»  The Urban Emissions Model (URBEMIS) is a computer program that can be
used to estimate emissions associated with land development projects in
California such as residential neighborhoods, shopping centers, office
buildings, and construction projects. URBEMIS uses emission factors
available from the ARB to estimate vehicle emissions associated with new
land uses. .

Local air districts, and others can use these tools {o assess a new project, or plan
revision. For example, these {ools can be used to:

|dentify if there are multiple sources of air pollution in the community;
Identify the major sources of air pollution in the area under consideration;
|dentify the background potential cancer risk from toxic air poliution in the
area under consideration;

n  Estimate the risk from a new facility and how it adds to the overall risk from
other nearby facilities; and

s Provide information to decision-makers and key stakeholders on whether
there may be significant issues related to cumulative emissions, exposure,
and health risk due to a permitting or land use decision.

If an air agency wishes to perform a cumulative air poliution impact analysis
using any of these tools, it should consuit with the ARB and/or the local air district
to obtain information or assistance on the data inputs and procedures necessary
to operate the program. In addition, land use agencies could consult with local
air districts to determine the availability of land use and air poliution data for entry
into an electronic Geographical Information System (GIS) format. GIS is an
easier mapping tool than the more sophisticaied models described in

Appendix C. GIS mapping makes it possible to superimpose land use with air
pollution information so that the spatial relationship between air pollution sources,
sensitive receptors, and air quality can be visually represented. Appendix C

scale, or community level modeling tools that are available to evaluate potential
cumulative air pollution impacts. Modeling protocols will be accessible on ARB's
website as they become available. The ARB will also provide land use agencies
and local air districts with statewide regional modeling results and information
regarding micro-scale modeling.
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6. ARB Programs to Reduce Air Pollution in Communities

ARB’s regulatory programs reduce air pollutant emissions through statewide
strategies that improve public health in all California communities. ARB's overall
program addresses motor vehicles, consumer-products, air toxics, air-quality
planning, research, education, enforcement, and air monitoring. Community
health and environmental justice concerns are a consideration in all these
programs. ARB's programs are statewide but recognize that extra efforts may be
needed in some communities due to historical mixed land-use patterns, limited
participation in public processes in the past, and a greater concentration of air
pollution sources in some communities.

ARB's strategies are intended to result in better air quality and reduced health
risk to residents throughout California. The ARB's priority is to prevent or reduce
the public’s exposure to air pollution, including from toxic air contaminants that
pose the greatest risk, particularly to infants and children who are more
vulnerable to air pollution.

In October 2003, ARB updated its statewide controf strategy to reduce emissions
from source categories within its regulatory authority. A primary focus of the
strategy is to achieve federal and state air quality standards for ozone and
particulate matter throughout California, and to reduce health risk from diesel
PM. ‘Along with local air districts, ARB will continue to address air toxics
emissions from regulated sources (see Table 6-1 for a summary of ARB
activities). As indicated earlier, ARB will also provide analytical tools and
information to land use agencies and local air districts to help assess and
mitigate cumulative air poliution impacts.

The ARB will continue to consider the adoption of or revisions to needed air
toxics control measures as part of the state’s ongoing air toxics assessment
program.’

As part of its effort to reduce particulate matter and air toxics emissions from
diesel PM, the ARB has developed a Diesel Risk Reduction Program'’ that lays
out several strategies in a three-pronged approach to reduce emissions and therr
associated risk:

e Stringent emission standards for all new diesel-fueled engines;
Aggressive reductions from in-use engines; and .

o Low sulfur fuel that will reduce PM and still provide the quality of diesel fuel
needed to control diesel PM.

" For continuing information and updates on state measures, the reader can refer to ARB's
websrte at http://www.arb.ca.gov/toxics/toxics.htm.

" For a comprehensive description of the program, please refer to ARB s website at
http:/Awww.arbB.ca.gov/diesel/dieselrrp.htm.
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Table 6-1
ARB ACTIONS TO ADDRESS
CUMULATIVE AIR POLLUTION IMPACTS IN COMMUNITIES

Information Collection

« Improve emission inventories, air monitoring data, and analysis tools that can help
to identify areas with high cumulative air pollution impacts

¢ Conduct studies in coordination with OEHHA on the potential for cancer and non-
cancer health effects from air pollutants emitted by specific source categories

« Establish web-based clearinghouse for local land use strategies

Emission Reduction Approaches (2004-2006)*

¢ Through a public process, consider development and/or amendment of regulations
and related guidance to reduce emissions, exposure, and health risk at a statewide
and local level for the following sources:

- Diesel PM sources such as stationary diesel engines, transport refrigeration
units, poriable diesel engines, on-road public fleets, off-road public fleets,
heavy-duty diesel trick idling, harbor craft vessels, waste haulers

- Other air toxics sources, such as formaldehyde in composite wood products,
hexavalent chromium for chrome plating and chromic acid ancdizing, thermal
spraying, and perchloroethylene dry ¢leaning

+ Develop technical information for the following:”
— Distribution centers
- Modeling tools such as HARP and CHAPIS

+ Adopt rules and pollution prevention initiatives within lega! authority to reduce
emissions from mobile sources and fuels, and consumer products

« Develop and maintain Air Quality Handbook as a too! for use by land use agencses
and local air districts to address cumulative air pollution impacts

Other Approaches

« Establish guidelines for use of statewide incentive funding for high priority mobile
source emission reduction projects

*Because ARB will continue to review the need to adopt or revise statewide measures,
the information contained in this chart will be updated on an ongeing basis.

A number of ARB’s diesel risk reduction strategies have been adopted. These
include measures o reduce emissions from refuse haulers, urban buses,
transport refrigeration units, stationary and paitabic dgiesel engines, and idling
trucks and school buses. These sources are ail important from a community
perspectlve

** The reader can refer to ARB's website for information on its mobile source-related programs at:
hito:/AMmww.arb.ca govimsporoa/msprog.htm, as well as reguiations adopted and under
consideration as part of the Diesel Risk Reduction Program at:

hitp:/iwww arb.ca.gov/diesel/dieselrrp.htm
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The ARB will continue to evaluate the health effects of air pollutants while

implementing programs with local air districts to reduce air pollution in all
California communities.

Local air districts also have ambitious programs to reduce criteria poliutants and
air toxics from regulated sources in their region. Many of these programs also
benefit air quality in focal communities as well as in the broader region. For more
information on what is being done in your area to reduce cumulative air pollution

impactsgthrough air pollution control programs, you should contact your local air
district.}

"9 Local air district contacts can be found on the inside cover to this‘Handbook.
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7. Ways to Enhance Meaningfui Public Participation

Community involvement is an important part of the land use process. The public
is entitled to the best possible information about the air they breathe and what is
being done fo prevent or reduce unheaithful air pollution in their communities. In
particular, information on how land use decisions can affect air pollution and
public health should be made accessible to all communities, including low-
income and minority communities.

Effective community participation consistently relies on a two-way flow of
information - from public agencies to community members about opportunities,
constraints, and impacts, and from community members back to public officials
about needs, priorities, and preferences. The outreach process needed to build
understanding and local neighborhood involvement requires data,
methodologies, and formats tailored to the needs of the specific community.
More importantly, it requires the strong collaboration of local government
agencies that review and approve projects and land uses to improve the physical
and environmental surroundings of the local community.

Many land use agencies, especially those in major metropolitan areas, are
familiar with, and have a long-established public review process. Nevertheless,
public outreach can often be improved. Active public involvement requires
engaging the public in ways that do not require their previous interest in or
knowledge of the land use or air pollution control requirements, and a
commitment to taking action where appropriate to address the concerns that are
raised.

a Direct Community Outreach

In conjunction with local air districts, land use agencies should consider
designing an outreach program for community groups, other stakeholders, and
local government agency staffs that address the problem of cumulative air
pollution timpacts, and the public and government-role in reducing them. Such a
program could consider analytical tools that assist in the preparation and
presentation of information in a way that supports sensible decision-making and
public involvement. Table 7-1 contains some general outreach approaches that
might be considered.
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Table 7-1
Public Participation Approaches

s Staff and community leadership awareness training on
environmental justice programs and community-based issues

+ Surveys to identify the website information needs of interested
community-based erganizations and other stakeholiders

s Information materials on local land use and air district
authorities

s Community-based councils to facilitate and invite resident
participation in the planning process

» Neighborhood CEQA scoping sessions that allows for
community input prior to technical analysis

* Public information materials on siting issues are under review
including materials written for the affected community, and in
different media that widens accessibility

s Public meetings '

¢ Identify other opportunities to include community-based

_ organizations in the process

To improve outreach, local land use agencies should consider the following
activities:

»  Hold meetings in communities affected by agency programs, policies, and
projects at times and in places that encourage public participation, such as
evenings and weekends at centrally located community meeting rooms,
libraries, and schools.

s Assess the need for and provide translat:on services at public meetings.
Hold community meetings to update residents on the results of any special
air monitoring programs conducted in their neighborhood.

n  Hold community meetings to discuss and evaluate the various options to
address cumulative impacts in their community.

a In coordination with local air districts, make staff available to attend
meetings of community organizations and neighborhood groups to listen
to and, where appropriate, act upon community concerns.

Establish a specific contact person for environmental justice issues.
Increase student and community awareness of local government land use
activities and policies through outreach opportunities.

m  Make air quality and land use information available to communities in an
easily understood and useful format, including fact sheets, mailings
brochures, public service announcements and web pages, in Engllsh and
other languages.

= On the local government web-site, dedicate a page or section to what the
land use program is doing regardlng environmental justice and cumulative
environmental impacts, and, as applicable, activities conducted with local
air districts such as neighborhood air monitoring studies, pollution
prevention, air pollution sources in neighborhoods, and risk reduction.
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s Allow, encourage, and promote community access to land use activities,
including public meetings, General Plan or Community Plan updates,
zoning changes, special studies, CEQA reviews, variances, etc.

n Distribute information in multiple languages, as needed, on how to contact
the land use agency or local air district to obtain information and
assistance regarding environmental justice programs, including how to
participate in public processes.

n  Create and distribute a simple, easy-to-read, and understandable public
participation handbook, which may be based on the “Public Participation
Guidebook® developed by ARB.

s Cther Opportunities for Meaningful Public Outreach

n - Community-Based Planning Committees

Neighborhood-based or community planning advisory councils could be
established {o invite and facilitate direct resident participation into the
planning process. With the right training and technical assistance, such
councils can provide valuable input and a forum for the review of proposed
amendments to plans, zone changes, land use permits, and suggestions as
to how best to prevent or reduce cumulative air pollution impacis in their
community.

= Regional Partnerships

Consider creating regional coalitions of key growth-related organizations from-
both the private and public sectors, with corporations, communities, other
jurisdictions, and government agencies. Such partnerships could facilitate
agreement on common goals and win-win solutions tailored specifically for
the region. With this kind of dialogue, shared vision, and collaboration,
barriers can be overcome and locally acceptable sustainable solutions
implemented. Over the long term, such strategies will help to bring about
clean air in communities as well as regionally.
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LAND USE CLASSIFICATIONS AND ASSOCIATED FACILITY CATEGORIES

APPENDIX A

THAT COULD EMIT AIR POLLUTANTS

Land Use 2) (3) Air Pollution
Classifications - Facility or Project Examples Key Pollutants"" Permits”
by Activity’
CoMMERCIAL LT

"INDUSTRIAL #57%
SHOPPING, BUSINESS,

AND-COMMERCIAL:

[

A Primarily retail shops
and stores, office, -
commercial

Dry cleaners; drive-through
restaurants; gas dispensing facilities;
auto body shops; metal plating shops;
photographic processing shops;
textiles; apparel and furniture

VOCs, air toxics, including

Limited; Rules for

activities, and light | upholstery; leather and leather diesel PM, NOx, CO, SOx applicable
industrial or small products; appliance repair shops; , quip
business mechanical assembly cleaning;
printing shops  *
A Goods storage or
handling activities,
characterized by
loading and
unloading goods at Warehousing; freight-forwarding . e :
warehouses, large centers; drop-off and loading areas; VOCs, air toxics, including No”

storage structures,
movement of goods,
shipping, and
trucking.

distribution centers

diesel PM, NOx, CO, SOx

A Medical waste at
research hospitals

Incineration; surgical and medical
instrument manufacturers,

and labs pharmaceutical manufacturing, biotech Air toxics, NOx, CO, SOx Yes
research facilities
A Electronics, electrical .
apparatus Computer manufacturer, mtegraﬁed _ .
’ circuit board manufacturer; semi- Adir toxics, VOCs Yes
components, and duct ducti
accessories conductor production
4 College or university | Medical waste incinerators; lab . .
lab or research chemicals handling, storage and /F\,:\rn:%)ﬂcs, NOx, CO. SOx, Yes
center disposal T
Satellite manufacturer; fiber-optics .
& Research and manufacturer; defense contractors;
development labs space research and technology; new Air toxics, VOCs Yes
P vehicle and fuel testing labs
4 Commercial testing Consymer products; ch_emical
labs handling, storage and disposal . .
Air toxics, VOCs Yes
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(1}
4
Land Use (2) 3 Air P( I: .
Classifications — Facility or Project Examples Key Pollutants™" Per?nil:s%‘?n
by Activity'
INDUSTRIAL: .NON- PR s R . -
ENERGY-RELATED . . ] R
Adhesives; chemical; textiles,; apparel
and furniture upholstery; clay, glass,
and stone products production; asphait
matenals; cement manufacturers,
wood products; paperboard containers
and boxes; metal plating; metal and
canned food product fabrication; auto
manufacturing; {food processing;
printing and publishing; drug, vilamins,
A A bly plant and phammaceuticals; dyes; paints;
msas;?ur?a c{u?i:n s pesticides; photographic chemicals; VOCs, air toxics, including
tacilities 'ndui{ﬁal polish and wax; consumer products; diesel PM, NOx, PM, CO, Yes
a cih ! metal and minera! smelters and SOx
machinery foundries; fiberboard:; floor tile and
cover, wood and metal fumniture and
fixtures; leather and leather products;
general industrial and metalworking
machinery, musical instruments; office
supplies, rubber products and plastics
production; saw mills; solvent )
racycling; shingle and siding; surface
coatings
INDUSTRIAL: ENERGY /] ™2 =77pf ¥ Lia midu By o —»: EER -
AND UTILITIES ' y TSR 1 IERUTe
A Waier and sewer . L . . VQCs, air toxics, NOx,
operations Pumping stations, air vents; trealment CO, SOx, PM10 Yes
Power plant boilers and heaters;
4 Power generation portable diesel engines; gas turbine NOx, diesel PM, NOx, Yes
" and distribution engines CO, SOx, PM10, VOCs
Refinery boilers and heaters; coke VOCs, air toxics, including
A Refinery operations cracking units; valves and {fianges; diesel PM, NOx, CO, S0x, Yes
flares PM10
A Si;r;isr?s Oil recovery systems; uncovered wells ggxs%isghﬁ% VOCs, Yes
A Gasoline siorage, Above and below ground storage VOCs, air toxics, including
transmission, and tanks; floating roof tanks; tank farms; diesel PM, NOx, CO, SOx, Yes
marketing pipelines PM10
A Solid and hazardous .
waste treatment, Landfills; methane digester systems; ¥OCs, air foxics, NOx,
storage, and process recydling facility for concrete CO. SOx. PM10 Yes
disposa] activities. and asphalt materials ! !
CONSTRUCTION (NON- 4 . - : ;
TRANSPORTATION) © |5 =™i17 -7 & =y 0oy S Dl U .
PM (re—entralned road Limitad:
dust), asbestas, diesel 'g‘?ed ; stlat?f
Building construction; demolition sites | PM, NOx, CO, 50x, :;; d sqs;;?m?an.t
PM10, VOCs standards
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(1

4
Land Use (2) @ A P( I: ;
Classifications - Facility or Project Examples Key Pollutanis™" ir Follution
s Permits
by Activity
DEFENSE -~ .7} T
Ordnance and explosives demglition; Limited;
range and testing activities; chemical VOCs, air toxics, including prescribed
production; degreasing; surface - diesel PM, NOx, CO, SOx, burning;
coatings; vehicle refueling; vehicle and | PM10 equipment and
engine operations and maintenance solvent rules
TRANSPORTATION . 2| % % . % o it ST

Residential area circulation systems,
parking and idling at parking

VOCs, NOx, PM {re-
entrained road dust) air
foxics e.g., benzene,

4 Vehicular movement | structures; drive-through diesel PM, formaldehyde, No
. establishments; car washes; special acetaldehyde, 1,3
events; schools, shopping malils, efc. butadiene, CO, SOx,
PM10
A Road construction Sireet paving and repair; new highway ‘(\j/igscsjlflvl ti])gcf' gguggg No
and surfacing construction and expansion PM10 ' ' ' '
A Trains Railrpads; switch yards; maintenance
yards .
1
Recreational sailing; commercial
A Marine and port marine operations, hotelling Limited:

operations; loading and un-loading;

activities g S .
servicing; shipping operations, port or
marina expansion; truck idling
Takeoff, landing, and taxiing; aircraft

A Aircraft

mainienance; ground suppart activities

A Mass transit and
school buses

Bus repair and mainienance

VOCs, NOx, CO, SOx,
PM10, air toxics, including
diesel PM

Applicable state
and federal MV
standards, and
pussible
equipment rules

NATURAL © ">
RESOURCES.™ *.i3

A Famming operations

Agricultural buming; diesel operated
engines and heaters; small food
processors; pesticide application;
agricultural off-road equipment

Diesel PM, VOCs, NOx,
PM10, CO, S0x,
pesticides

Limited™
Agricuitural
burning
requirements,
applicable state
and federal
mobile source
standards;
pesticide rules

A Livestock and dairy

Dairies and feed lots

Ammonia, YOCs, PM10

Yes"

operations
Limited;
. L ‘ . Applicable
; Ofi-road equipment e.g., diesel fueled | Diesel PM, NOx, CO
A L ' ) ! )
ogging chippers, brush hackers, etc. S0x, PM10, VOCs statglfederal
mobile source
: standards
PM10, CO, SOx, VOCs, Applicabie

A Mining operations

Quarrying or stone cutting; mining;
drilfing or dredging

NOx, and ashestos in

some geographical areas

equipment rules
and dust controls
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(1}

Land Use (2) @ |,
Classifications - |  Facility or Project Examples Key Pollutants™" Eaton
by Activity' )
RESIDENTIAL - |~ . - S T TR ; —

Fireplace emissions

PM10, N Vi
Housing developments; retirement (- D Ox, VOCs, CO, i

. El ; v
developments; affordable housing V:;attz):lr(:\se)z;ter combustion No

(NOx, VOCs, CO)

Housing

B

ACADEMICAND | ST R T

INSTITUTIONAL . T e e
A Schools, induding' Schools; school yards; vocational B
school-related training labs/classrooms such as auio | Air toxics YesiNo™

recreational activities | repair/painting and aviation mechanics

Air toxics, NOx, CO,

A Medical wasie Incineration PM10 Yes
A Clinics, hospitals,
convalescent homes Air toxics Yes

'These classifications were adapted from the American Planning Association’s “Land Based Classification
Standards.” The Standards provide a consistent model for classifying land uses based on their characteristics.
The model classifies land uses by refining traditional categories into multiple dimensions, such as activities,
functions, building types, site development character, and ownership constraints. Each dimension has its own
set of categories and subcategories. These multiple dimensions allow users to have precise control over land-
use classifications. For more information, the reader should refer to the Assocxatnon s website at

http:/Avww planning.ora/l BCS/Generalinfo/.

" This column includes key criteria pollutants and air toxic contaminants that are most typically associated with
the identified source categories.

Additiona! information on specific air toxics that are attributed to facility categories can be found in ARB's
Emission Inventory Criteria and Guidelines Report for the Air Toxics Hot Spots Program (May 15, 1897). This
information can be viewed at ARB's web site at http:/Avww.arb.ca.gov/ab2588Ainal96/guide96.pdf.

" Criteria air pollutants are those air pollutants for which acceptable levels of exposure can be determined and for
which an ambient air quality standard has been set. Criteria pollutants include ozone {formed by the reaction of
volatile organic compounds and nitrogen oxides in the presence of sunlight), particulate matier, nitrogen
dioxide, sulfur dioxide, carbon monoxide, and lead.

Volatile organic compounds (VOCs) combine with nitrogen oxides to form ozone, as well as pariculate matter.
VOC emissions result primarily from incomplete fuel combusiion and ine evaporation of chemical solvents and
fuels. On-road mobile sources are the largest contributors {0 statewide VOC emissions. Stationary sources of
VOC emissions include processes that use solvents (such as dry-cleaning, degreasing, and coating operations)
and petroleum-related processes {such as petroleum refining, gasoline marketing and dispensing, and oil and
gas extraction). Areawide VOC sources include consumer products, pesticides, aerosols and paints, asphalt
paving and roofing, and other evaporative emissions.

Nitrogen oxides (NOx) are a group of gaseous compounds of nitrogen and oxygen, many of which contribute to
the formation of ozone and particulate matter. Most NOx emissions are produced by the combustion of fuels.
Mobile sources make up about 80 percent of the total statewide NOx emissions. Mobile sources include on-
road vehicles and trucks, aircraft, trains, ships, recreational boats, industrial and construction eguipment, farm
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equipment, off-road recreational vehicies, and other equipment. Stationary sources of NOx include both
internal and external combustion processes in industries such as manufacturing, food processing, electric
utilities, and petroleum refining. Areawide source, which include residential fuel combustion, waste burning,
and fires, contribute only a small portion of the total statewide NOx emissions, but depending on the
community, may contribute to a cumulative air pollution impact.

Particulate matter (PM) refers to particles small enough to be breathed into the lungs (under 10 microns in
size). It is not a single substance, but a mixture of a number of highly diverse types of particles and liguid
droplets. It can be formed directly, primarily as dust from vehicle travel on paved and unpaved roads,
agricultural operations, construction and demolition.

Carbon monoxide {CO) is a colorless and odorless gas that is directly emitted as a by-product of combustion.
The highest concentrations are generally associated with cold stagnant weather conditions that occur during
winter. CQO problems tend to be localized.

An Air Toxic Contaminant (air toxic) is defined as an air pollutant that may cause or contribute to an increase in
mortality or in serous iliness, or which may pose a present or potential hazard to human health. Similar to
criteria pollutants, air toxics are emitted from stationary, areawide, and mobile sources. They contribute to
elevated regional and localized risks near industrial and commercial facilities and busy roadways. The ten
compounds that pose the greatest statewide risk are: acetaldehyde; benzene; 1,3-butadiene; carbon
tetrachloride; diese! particulate matter (diesel PM}; formaldehyde; hexavalent chromium; methylene chloride;
para-dichlorobenzene; and perchloroethylene. The risk from diesel PM is by far the largest, representing about
70 percent of the known statewide cancer risk from outdoor air toxics. The exhaust from diesel-fueled engines
is a complex mixture of gases, vapors, and particles, many of which are known human carcinogens. Diese! PM
is emitted from both mobile and staticnary sources. In California, on-road diesel-fueied vehicles contribute
about 26 percent of statewide diesel PM emissions, with an additional 72 percent attributed to other mobile
sources such as construction and mining equipment, agricultural equipment, and other equipment. Stationary
engines in shipyards, warehouses, heavy equipment repair yards, and oil and gas production operations
contribute about two percent of statewide emissions. However, when this number is disaggregated to a sub-
regional scale such as neighborhoods, the risk factor can be far greater.

i The level of pollution emitted is a major determinant of the significance of the impact.

" Indicates whether facility activities listed in column 4 are generally subject to local air district permits to
operate. This does not include regulated products such as solvents and degreasers that may be used by
sources that may not require an operating permit per se, e.g., a gas station or dry cleaner.-

¥ Generally speaking, warehousing or distribution centers are not subject to local air district permits. However,
depending on the district, motor vehicle fleet rules may apply to trucks or off-road vehicles operated and
maintained by the facility operator. Additionally, emergency generators ar internal combustion engines
operated on the site may require an operating permit. '

% Authorized by recent legislation SB700.

" Local air districts do not require permits for woodburning fireplaces inside private homes., However, some
local air districts and land use agencies do have rules or ordinances that require new housing developments or
home re-sales to install U.S. EPA —certified stoves. Some |ocal air districts also ban residential woodburning
during weather inversions that concentrate smoke in residentia! areas. Likewise, home water heaters are not
subject to permits; however, new heaters could be subject to emission limits that are imposed by federal or
local agency regulations,

“i Technical training schools that conduct activities normally permitted by a local air district could be subject to
an air permit.
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"LAND USE-BASED REFERENCE TOOLS TO EVALUATE
NEW PROJECTS FOR POTENTIAL AIR POLLUTION IMPACTS

Land use agencies generally have a variety of tools and approaches at hand, or
accessible from local air districts that can be useful in performing an analysis of
potential air pollution impacts associated with new projects. These tools and
approaches include: ‘

Base map of the city or county planning area and terrain elevations.

General Plan designations of land use (existing and proposed).

Zoning maps.

Land use maps that identify existing land uses, including the Iocation of facilities that
are permitted or otherwise regulated by the local air district. Land use agencies
should consult with their local air district for information on regulated facilities.
Demographic data, e.g., population location and density, distribution of population by
income, distribution of population by ethnicity, and distribution of population by age.
The use of population data is a normal part of the planning process. However, from
an air quality perspective, socioeconomic data is useful to identify potential
community health and environmental justice issues.

Emissions, monitoring, and risk-based maps created by the ARB or local air districts
that show air poliution-related health risk by community across the state.

Location of public facilities that enhance community quality of life, including parks,
community centers, and open space.

Location of industrial and commercial facilities and other land uses that use
hazardous materials, or emit air poliutants. These include chemical storage
facilities, hazardous waste disposal sites, dry cleaners, large gas dispensing
facilities, auto body shops, and metal plating and finishing shops.

Location of sources or facility types that result in diesel on-road and off-road
emissions, e.g., stationary diesel power generators, forklifts, cranes, construction
equipment, on-road vehicle idling, and operation of transportation refrigeration units.
Distribution centers, marine terminals and ports, rail yards, large industrial facilities,
and facilities that handle bulk goods are all examples of complex facilities where
these types of emission sources are frequently concentrated.’ Very large facilities,
such as ports, marine terminals, and airports, could be analyzed regardless of
proximity to a receptor if they are within the modeling area.

Location and zoning designations for existing and proposed schools, buildings, or
outdoor areas where sensitive individuals may live or play.

Location and density of existing and proposed residential development.

Zoning requirements, property setbacks, traffic flow requirements, and idling
restrictions for trucks, trains, yard hostlers?, construciion equipment, or school
buses.

Traffic counts (including diesel truck traffic counts) within a community to validate or
augment existing regional motor vehicle trip and speed data.

' The ARB is currently evaluating the types of facilities that may act as complex point sources and
developing methods to identify them.

Yard hostler means a tractor less than 300 horsepower that is used to transfer semi-truck or tractor-

trailer containers in and around storage, transfer, or distribution yards or areas and is often equipped with
a hydraulic lifting fifth wheel for connection to trailer containers.
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ARB AND LOCAL AIR DISTRICT INFORMATION AND TOOLS
CONCERNING CUMULATIVE AIR POLLUTION IMPACTS

It is the ARB's policy to support research and data collection activities toward the goal of
reducing cumulative air pollution impacts. These efforts include updating and improving
the air toxics emissions inventory, performing speciat air monitoring studies in specific
communities, and conducting a more complete assessment of non-cancer health effects -
associated with air toxics and criteria pollutants.’ This information is important because
it helps us better understand links between air pollution and the health of sensitive
individuals -- children, the elderly, and those with pre-existing serious health problems
affected by air quality.

ARB is working with CAPCOA and OEHHA to improve air pollutant data and evaluation
tools to determine when and where cumulative air poliution impacts may be a problem.
The following provides additional information on this effort.

How are emissions assessed?

Detailed information about the sources of air pollution in an area is collected and
maintained by local air districts and the ARB in what is called an emission inventory.
Emission inventories contain information about the nature of the business, the location,
type and amount of air pollution emitted, the air pollution-producing processes, the type
of air pollution control equipment, operating hours, and seasonal variations in activity.
Local districts collect emission inventory data for most stationary source categories.

Local air districts collect air pollution emission information directly from facilities and
businesses that are required to obtain an air pollution operating permit. Local air
districts use this information to compile an emission inventory for areas within their
jurisdiction. The ARB compiles a statewide emission inventory based on the
information collected by the ARB and local air districts. Local air districts provide most
of the stationary source emission data, and ARB provides mobile source emissions as
well as some areawide emission sources such as-consumer products and paints. ARB
is also developing map-based tools that will display information on air pollution sources.

Criteria poliutant data have been collected since the early 1870’s, and toxic potlutant
inventories began to be developed in the mid-1980’s.

' A criteria pollutant is any air pollutant for which EPA has established a National Ambient Air Quality
Standard or for which California has established a State Ambient Air Quality Standard, including: carbon
monoxide, lead, nitrogen oxides, ozone, particulates and sulfur oxides. Criteria pollutants are measured
in each of California’s air basins to determine whether the area meets or does not meet specific federal or
state air quality standards. Air toxics or air foxic contaminants are listed pollutants recognized by
California or EPA as posing a potential risk to health.
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How is the toxic emission inventory developed?

Emissions data for toxic air pollutants is a high priority for communities because of
concerns about potential health effects. Most of ARB’s air toxics data is collected
through the toxic "Hot Spots” program. Local air districts collect emissions data from
industrial and commercial facilities. Facilities that exceed health-based thresholds are
required to report their air toxics emissions as part of the toxic “Hot Spots™ program and
update their emissions data every four years. Facilities are required to report their air
toxics emissions data if there is an increase that would trigger the reporting threshold of
the hotspots program. Air toxics emissions from motor vehicles and consumer products
are estimated by the ARB. These estimates are generally regional in nature, refiecting
traffic and population.

The ARB also maintains chemical speciation profiles that can be used to estimate toxics
emissions when no toxic emissions data is available.

What additional toxic emissions information is needed?

In order to assess cumulative air pollution impacts, updated information from individual
facilities is needed. Even for sources where emissions data are available, additional
information such as the location of emissions release points is often needed to better
model cumulative impacts. In terms of motor vehicles, emissions data are currently
based on traffic modeis that only contain major roads and freeways. Local traffic data
are needed so that traffic emissions can be more accurately assigned to specific streets
and roads. Local information is also needed for off-road emission sources, such as
ships, trains, and construction equipment. In addition, hourly maximum emissions data
are needed for assessing acute air pollution impacts.

What work is underway?

ARB is working with CAPCOA to improve toxic emissions data, developing a community
health air pollution information system to improve-access to emission information, .
conducting neighborhood assessment studies to better understand toxic emission
sources, and conducting surveys of sources of toxic pollutants.

How is air pollution monitored?

While emissions data identify how much air pollution is going into the air, the state’s air
quality monitoring network measures air pollutant ieveis in outdoor air. The statewide
air monitoring network is primarily designed to measure regional exposure to air
pollutants, and consists of more than 250 air monitoring sites.

The air toxics monitoring network consists of approximately 20 permanent sites. These
sites are supplemented by special monitoring studies conducted by ARB and local air
districts. These sites measure approximately sixty toxic air pollutants. Diesel PM,
which is the major driver of urban air toxic risk, is not monitored directly. Ten of the
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60 toxic pollutants, not including diesel, account for most of the remaining potential
cancer risk in California urban areas.

What additicnal monitoring has been done?

Recently, additional monitoring has been done to ook at air quality at the community
level. ARB's.community monitoring was conducted in six communities located
throughout the state. Most sites were in low-income, minority communities located near
major sources of air pollution, such as refineries or freeways. The monitoring took place
for a year or more in each community, and included measurements of both criteria and
toxic pollutants.

What is being learned from community monitoring?

In some cases, the ARB or local air districts have performed air quality monitoring or
modeling studies covering a particular region of the state. When available, these
studies can give information about regional air pollution exposures.

The preliminary results of ARB's community monitoring are providing insights into air
pollution at the community level. Urban background levels are a major contributor to the
overall risk from air foxics in urban areas, and this urban background tends to mask the
differences between communities. When localized elevated air pollutant levels were
measured, they were usually associated with local ground-level sources of toxic
pollutants. The most common source of this type was busy streets and freeways. The
impact these ground-level sources had on local air quality decreased rapidly with
distance from the source. Poilutant levels usually returned to urban background levels
within a few hundred meters of the source.

These results indicate that tools to assess cumulative impacts must be able to account
for both localized, near-source impacts, as well as regional background air pellution.
The tools that ARB is developing for this purpase are air quality models.

How can air quality modeling be used?

While air monitoring can directly measure cumulative exposure to air pollution, it is
limited because all locations cannot be monitored. To address this, air quality modeling
provides the capability to estimate exposure when air monitoring is not feasible. Air
quality modeling can be refined to assess local exposure, identify locations of potential
hot spots, and identify the relative contribution of emission sources tc-exposure at
specific locations. The ARB has used this type of information to develop regional
cumulative risk maps that estimate the cumulative cancer air pollution risk for most of
California. While these maps only show one air pollution-related health risk, it does
provide a useful starting point.
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What is needed for community modeling?

Air quality models have been developed to assess near-source impacts, but they have
very exacting data requirements. These near-source models estimate the impact of
local sources, but do not routinely include the contribution from regional air pollution
background. To estimate cumulative air pollution exposure at a neighborhood scale, a
modeling approach needs to combine features of both micro-scale and regional models.

In addition, improved methods are needed to assess near-source impacts under light
and variable wind conditions, when high local concentrations are more likely to occur. A
method for modeling long-term exposure to air pollutants near freeways and other high
traffic areas is also needed.

What modeling work has ARB developed?

A key component of ARB's Community Health Program is the Neighborhood
Assessment Program (NAP). As described later in this section, the NAP studies are
being conducted to better understand pollution impacts at the community level.
Through two such studies conducted in Barrio Logan (San Diego) and Wilmington
(Los Angeles), ARB is refining community-level modeling methodologies. Regional air
toxics modeling is also being performed to better understand regional air pollution
background levels.

In a parallel effort, ARB is developing modeling protocols for estimating cumulative
emissions, exposure, and risk from air poliution. The protocols will cover modeling
approaches and uncertainties, procedures for running the models, the development of
statewide risk maps, and methods for estimating healih risks. The protocols are subject
to an extensive peer review process prior to release. i

How are air pollution impacts on community health assessed?

On a statewide basis, ARB’s toxic air contaminant program identifies and reduces public
exposure to air toxics. The focus of the program has been on reducing potential cancer
risk, because monitoring results show potential urban cancer risk levels are too high.
ARB has also locked for poteniial non-cancer risks based on health reference levels
provided by OEHHA. On a regional basis, the pollutants measured in ARB'’s toxic
monitoring network are generally below the OEHHA non-cancer reference exposure
levels. '

As part of its community health program, the ARB is locking at potential cancer and
non-cancer risk. This could include chronic or acute health effects. lf the assessment
work shows elevated exposures on a localized basis, ARB will work with OEHHA to
assess the health impacts.
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What tools has ARB developed to assess cumulative air pollution impacts?

ARB has developed the following tools and reports to assist land use agencies and local
air districts assess and reduce cumulative emissions, exposure, and risk on a
neighborhood scale.

Statewide Risk Maps

ARB has produced regional risk maps that show the statewide trends for Southern and
Central California in estimated potential cancer risk from air toxics between 1990 and
2010.2 These maps will supplement U.S. EPA’s ASPEN model and are available on the
ARB's Internet site. These maps are best used to obtain an estimate of the regional
background air pollution health risk and are not detailed enough to estimate the exact
risk at a specific location.

ARB also has maps that focus in more detail on smaller areas that fall within the
Southern and Central California regions for these same modeled years. The finest
visual resolution available in the maps on this web site is two by two kilometers. These
maps are not detailed enough to assess individual neighborhoods or facilities.

Community Health Air Pollution Information System (CHAPIS)

CHAPIS is an Internet-based procedure for displaying information on emissions from
sources of air pollution in an easy to use mapping format. CHAPIS uses Geographical
Information System (GIS) software to deliver interactive maps over the Internet.
CHAPIS relies on emission estimates reported to the ARB's emission inventory
database - California Emissions Inventory Development and Reporting System, or
CEIDARS.

Through CHAPIS, air district staff can quickly and easily identify pollutant sources and
emissions within a specified area. CHAPIS contains information on air pollution
emissions from selected large facilities and small businesses that emit criteria and toxic
air pollutants. It also contains information on atr pollution emissions from motor vehicle
and areawide emissions. CHAPIS does not contain information on every source of air
pollution or every air pollutant. It is a major long-term objective of CHAPIS to include all
of the largest air pollution sources and those with the highest documented air pollution
risk. CHAPIS will be updated on a periodic basis and additional facilities will be added
to CHAPIS as more data becomes available.

CHAPIS is being developed in stages to. assure data quality. The initial release of
CHAPIS will include facilities emitting 10 or more tons per year of nitrogen oxides, sulfur
dioxide, carbon monoxide, PM10, or reactive organic gases, air toxics from refineries
and power plants of 50 megawatts or more; and facilities that conducted health risk

2ARB maintains state trends and local potential cancer risk maps that show statewide trends in potential
inhalable cancer risk from air toxics between 19980 and 2010. This information can be viewed at ARB's
web site at http:/fwww _arb.ca.gov/toxics/cti/hithrisk/hlthrisk htm)
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assessments under the California Air Toxics “Hot Spots Informatlon and Assessment
Program.’

CHAPIS can be used to identify the emission contnbutlons from moblle area, and point
sources on that community.

“Hot Spots” Analysis and Reporting Program (HARP)

HARP* is a software package available from the ARB and is designed with air quality
professionals in mind. It models emissions and release data from one or more facilities
to estimate the potential health risk posed by the selected facilities on the neighboring
community. HARP uses the latest risk assessment guidelines published by OEHHA.

With HARP, a user can perform the following tasks:

Create and manage facility databases;
Perform air dispersion modeling;
Conduct health risk analyses;

Qutput data reports; and

Output results to GIS mapping software.

HARP can model downwind concentrations of air toxics based on the calculated
emissions dispersion at a single facility. HARP also has the capability of assessing the
risk from multiple facilities, and for multiple locations of concern near those facilities.
While HARP has the capability to assess muitiple source impacts, there had been
limited application of the multiple facility assessment function in the field at the time of
HARP's debut in 2003. HARP can also evaiuate multi-pathway, non-inhalation health
risk resulting from air pollution exposure, including skin and soil exposure, and ingestion
of meat and vegetables contaminated with air toxics, and other toxics that have
accumulated in a mother's breast milk. '

Neighborhood Assessment Program (NAP)

The NAP?® has been a key component of ARB’s Community Health Program. It includes
the development of fools that can be used to perform assessments of cumulative air
poliution impacts on a neighborhood scale. The NAP studies have been done to befter
understand how air pollution affects individuals at the neighborhood level. Thus far,
ARB has conducted neighborhood scale assessments in Barrio Logan and Wilmington.

As part of these studies, ARB is collecting data.and developing a modeling protocot that
can be used to conduct cumulative air pollution impact assessments. Initially these

* California Health & Safety Code section 44300, et seq.

* More detailed information can be found on ARB's website at:

hitp:/fiwww. arb.ca.govitoxics/harp/harp.htm

* For more information on the Program, please refer to: hitp.//iwww.arb.ca govichiprograms/nap/nap.htm
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assessments will focus on.cumulative inhalation cancer health risk and chronic non-
cancer impacts. The major challenge is developing modeling methods that can
combine both regional and localized air pollution impacts, and identifying the critical
data necessary to support these models. The objective is to develop methods and tools
from these studies that can ultimately be applied to other areas of the state. In addition,
the ARB plans to use these methods to replace the ASPEN regional risk maps currently
posted on the ARB Internet site. .

Urban Emissions Model (URBEMIS)

URBEMIS? is a computer program that can be used to estimate emissions associated
with land development projects in California such as residential neighborhoods,
shopping centers, office buildings, and construction projects. URBEMIS uses emission
factors available from the ARB to estimate vehicle emissions associated with new land
uses. URBEMIS estimates sulfur dioxide emissions from motor vehicles in addition to
reactive organic gases, nitrogen oxides, carbon monoxide, and PM10.

Land-Use Air Quality Linkage Report’

This report summarizes data currently available on the relationships between land use,
transportation and air quality. It also highlights strategies that can help to reduce the
use of the private automobile. It also briefly summarizes two ARB-funded research
projects. The first project analyzes the travel patterns of residents living in five higher
density, mixed use neighborhoods in California, and compares them to trave! in more
auto-oriented areas. The second study correlates the relationship between travel
behavior and community characteristics, such as density, mixed land uses, transit
service, and accessibility for pedestrians.

8 For more information on this model, please refer to ARB’s website at
http:/iwww.arb.ca.gov/htmifsoft.htm.

"To access this report, please refer to ARB's website or click on:
http:/iwww.arb.ca. govich/programs/link97.pdf
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LAND USE AND AIR QUALITY AGENCY ROLES
IN THE LAND USE PROCESS

A wide variety of federal, state, and local government agencies are responsible for
regulatory, planning, and siting decisions that can have an impact on air pollution. They
include local land use agencies, regional councils of government, school districts, local
air districts, ARB, the California Department of Transportation (Caltrans), and the
Governor's Office of Planning and Research (OPR) to name a few. This Section will
focus on the roles and responsibilities of local and state agencies. The role of school
districts will be discussed in Appendix E.

Locai Land Use Agencies

Under the State Constitution, land use agencies have the primary authority to plan and
control land use.! Each of California’s incorporated cities and counties are required to
adopt a comprehensive, long-term General Plan.?

The General Plan's long-term goals are implemented through zoning ordinances.
These are local laws adopted by counties and cities that describe for specific areas the
kinds of development that will be allowed within their boundaries.

Land use agencies are also the lead for doing environmental assessments under CEQA
for new projects that may pose a significant environmental impact, or for new or revised
General Plans. :

Local Agency Formation Commissions (LAFCOs)

Operating in each of California’s 58 counties, LAFCOs are composed of local elected
officials and public members who are responsible for coordinating changes in local
governmental boundaries, conducting special studies that review ways to reorganize,
simplify, and sfreamline governmental structures, and preparing a sphere of influence
for each city and special district within each county. Each Commission’s efforts are
directed toward seeing that local government services are provided efficiently and
economically while agricultural and open-space |lands are protected. LAFCO decisions
strive to balance the competing needs in California for efficient services, affordable
housing, economic opportunity, and conservation of natural resources.

" The legal basis for planning and land use regulation is the "police power" of the city or county to protect
the public’s health, safety and weifare. The California Constitution gives cities and counties the power to
make and enforce all local police, sanitary and other ordinances and regulations not in conflict with
general laws. State law reference: California Constitution, Article XI §7.

OPR General Plan Guidelines, 2003: '

http:/Aww .opr.ca. goviplanning/PDFs/General Plan Guidelines 2003.pdf
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Councils of Government (COG)

COGs are organizations composed of local counties and cities that serve as a focus for
the development of sound regional planning, including plans for transportation, growth
management, hazardous waste management, and air quality. They ¢an also function
as the metropolitan planning organization for coordinating the region's transportation
programs. COGs also prepare regional housing need allocations for updates of
General Plan housing elements. '

Local Air Districts

. Under state law, air pollution control districts or air quality management districts {local
air districts) are the local government agencies responsible for improving air guality and
are generally the first point of contact for resolving local air pollution issues or
complaints. There are 35 local air districts in California® that have authority and primary
responsibility for regional clean air planning. Local air districts regulate stationary
sources of air pollutants within their jurisdiction including but not limited to industrial and
commercial facilities, power plants, construction activities, outdoor burning, and other
non-mobile sources of air pollution. Some local air districts also regulate public and
private motor vehicle fleet operators such as public bus systems, private shuttle and taxi
services, and commercial truck depots.

s  Regional Clean Air Plans

Local air districts are responsibie for the development and adoption of clean air plans
that protect the public from the harmful effects of air pollution. These plans incorporate
strategies that are necessary to attain ambient air quality standards. Also included in
these regional air plans are ARB and locat district measures to reduce statewide
emissions from mobile sources, consumer products, and industrial sources.

s Facility-Specific Considerations _ -

" Permitting. In addition to the planning function, local air districts adopt and enforce
regulations, issue permits, and evaluate the potential environmental impacts of projects.

Pollution is reguiated through permits and technology-based rules that limit emissions
from operating units within a facility or set standards that vehicle fleet operators must
meet. Permits to construct and permits to operate contain very specific requirements
and conditions that tell each regulated source what it must do to limit its air pollution in
compliance with local air district rules, regulations, and state law. Prior to receiving a
permit, new facilities must go through a New Source Review (NSR) process that
establishes air pollution control requirements for the facility. Permit conditions are
typically contained in the permit to operate and specify requirements that businesses
must follow; these may include limits on the amount of pollution that can be emitted, the

3 Contact information for local air districts in California is listed in the front of this Handbook.
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type of poliution control equipment that must be installed and maintained, and various
record-keeping requirements.

Local air districts also notify the public about new permit applications for major new
facilities, or major modifications to existing facilities that seek to locate within 1,000 feet
of a school.

Local air districts can also regulate other types of sources to reduce emissions. These
include regulations to reduce emissions from the following sources:

= hazardous materials in products used by industry such as paints, solvents, and de-
greasers,

agricultural and residential burning; '

leaking gasoline nozzles at service stations;

public fleet vehicles such as sanitation trucks and school buses; and

fugitive or uncontrolled dust at construction sites.

" However, while emissions from industrial and commercial sources are typically subject
to the permit authority of the local air district, sensitive sites such as a day care center,
convalescent home, or playground are not ordinarily subject to an air permit. Local air
district permits address the air pollutant emissions of a project but not its location.

Under the state’s air foxics program, local air districts requlate air toxic emissions by
adopting ARB air toxic control measures, or more stringent district-specific
requirements, and by requiring individual facilities to perform a health risk assessment if
emissions at the source exceed district-specific health risk thresholds®, ° (Seé the
section on ARB programs for a more detailed summary of this program).

One approach by which local air districts regulate air toxics emissions is through the
"Hot Spots"” program.® The risk assessments submitted by the facilities under this

* Cal/EPA's Office of Environmental Health Hazard Assessment has published “A Guide to Health Risk
Assessment” for lay people involved in environmental health issues, including policymakers,
businesspecple, members of community groups, and others with an interest in the potential health effects
of toxic chemicals. To access this information, please refer to

http-//www, oehha.ca.qov/pdi/HRSquide2001.pdf

* Section 44306 of the California Health & Safety Code defines a health risk assessment as a detailed
comprehensive analysis that a polluting facility uses to evaluate and predict the dispersion of hazardous
substances in the envirocnment and the potential for exposure of human populations, and to assess and
quantify both the individual and population-wide health risks associated with those levels of exposure.

® AB-2588 (the Air Toxics "Hot Spots" Information and Assessment Act) requires local air districts to
prioritize facilities by high, intermediate, and low priority categories to determine which must perform a
health risk assessment. Each district is responsible for establishing the prioritization score threshold at
which facilities are required to prepare a health risk assessment. In establishipg priorities for each facility,
local air districts must consider the potency, toxicity, quantity, and volume of hazardous materials
released from the facility, the proximity of the facility to potential receptors, and any other factors that the
district determines may indicate that the facility may pose a significant risk. All facilities within the highest
category must prepare a health risk assessment. In addition, each district may require facilities in the
intermediate and low pricrity categories to also submit a health risk assessment.
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Local Sources of Air Pollution, Responsible Agencies,
and Associated Regulatory Programs

S e D D oY
Large Refineries, power |Local air districts |Operating permit rules
Stationary  |plants, chemical Air Toxics “Hot Spots” Law
facilities, certain (AB 2588)
manufacturing Local district rules
plants Air Toxic Control Measures
{ATCMs)”
New Source Review rules
Title V permit rules
Small Dry cleaners, auto |Local air districts [Operating permit conditions,
Stationary  |body shops, Air Toxics “Hot Spots” Law
welders, chrome (AB 2588)
plating facilities, Local district rules
service stations, ATCMs*
certain New Source Review rules
manufacturing
plants
Mobile (non- |Cars, trucks, buses |ARB Emission standards
fleet) Cleaner-burning fuels
(e.g., unleaded gasoline,
low-sulfur diesel)
Inspection and repair
programs (e.g., Smog
Check)
Mobile Construction ARB, U.S. EPA |ARB rules
Equipment lequipment . U.S. EPA rules
Mobile (fleet)|Truck depots, Local air districts, |Local air district rules
schoo!l buses, taxi |ARB ARB urban bus fleet rule
" |services
Areawide Paints and Local air district, [ARB rules
" lconsumer products |ARB Local air district rules
such as hair spray
and spray paint

*ARB adopts ATCMSs, but local air districts have the responsibility to implement and enforce these

measures or more slringent ones,

program are reviewed by OEHHA and approved by the local air district. Risk
assessments are available by contacting the local air district.

Enforcement. Local air districts also take enforcement action to ensure compliance with
air quality requirements. They enforce air toxic control measures, agricultural and
residential burning programs, gasoline vapor controi regulations, laws that prohibit air
pollution nuisances, visible emission limits, and many other requirements designed to
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clean the air. Local districts use a variety of enforcement tools to ensure compliance.
These include notices of violation, monetary penalties, and abatement orders. Under
some circumstances, a permit may be revoked.

=  Environmental Review

As required by the California Environmental Quality Act (CEQA), local air districts also
review and comment on proposed land use plans and development projects that can
have a significant effect on the environment or public health.’

California Air Resources Board

The ARB is the air pollution control agency at the state level that is responsible for the
preparation of air plans required by state and federal law. In this regard, it coordinates
the activities of all local air districts to ensure all statutory requirements are met and to
reduce air potlution emissions for sources under its jurisdiction.

Motor vehicles are the single largest emissions source category under ARB's jurisdiction
as well as the largest overall emissions source statewide. ARB also regulates
emissions from other mobile equipment and engines as well as emissions from
consumer products such as hair sprays, perfumes, cleaners, and aerosol paints.

Air Toxics Program

Under state law, the ARB has a critical role to play in the identification, prioritization, and
control of air toxic emissions. The ARB statewide comprehensive air toxics program
was established in the early 1980's. The Toxic Air Contaminant ldentification and
Control Act of 1983 (AB 1807, Tanner 1983) created California’s program to reduce
exposure to air toxics.® The Air Toxics "Hot Spots” Information and Assessment Act
(Hot Spots program) supplements the AB 1807 program, by requiring a statewide air
toxics inventory, notification of people exposed to a significant health risk and facility
plans to reduce these risks.

Under AB 1807, the ARB is required to use certain criteria to prioritize the identification
and control of air toxics. In selecting substances for review, the ARB must consider
criteria relating to emissions, exposure, and health risk, as well as persistence in the
atmosphere, and ambient concentrations in the community. AB 1807 also requires the
ARB to use available information gathered from the Hot Spots program when prioritizing
compounds. »

The ARB identifies poliutants as toxic air contaminants and adopts statewide air toxic
control measures (ATCMs). Once ARB adopts an ATCM, local air districts must

Sectlon 4 of this Handbook contains more information on the CEQA process.
® For a general background on California’s air toxics program, the reader should refer to ARB s website at
hitp://www.arb.ca.qovi/toxicsftac/appendxb_htm.
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implement the measure, or adopt and implement district-specific measures that are at
least as stringent as the state standard. Taken in the aggregate, these ARB programs
will continue to further reduce eémissions, exposure, and health risk statewide.

With regard to the land use decision-making process, ARB, in conjunction with local air
districts, plays an advisory role by providing technical information on land use-related air
ISSUES.

Other Agencies
Governor’s Office of Planning and Research (OFPR)

In addition to serving as the Governor's advisor on fand use planning, research, and
liaison with local government, OPR develops and implements the state’s policy on land
use planning and coordinates the state’s environmental justice programs. OPR updated
its General Plan Guidelines in 2003 to highlight the importance of sustainable
development and environmental justice policies in the planning process. OPR also
advises project proponents and government agencies on CEQA provisions and
operates the State Clearinghouse for environmental and federal grant documents.

California Department of Housing and Community Development

The Department of Housing and Community Development (HCD) administers a variety
of state laws, programs and policies to preserve and expand housing opportunities,
including the development of affordable housing. All local jurisdictions must update
their housing elements according to a staggered statutory schedule, and are subject to
certification by HCD. In their housing elements, cities and counties are required to
include a land inventory which identifies and zones sites for future residential
development to accommodate a mix of housing types, and to remove barriers to the
development of housing.

An objective of state housing element law is to increase the overall supply and
affordability of housing. Other fundamental goals include conserving existing affordable
housing, improving the condition of the existing housing stock, removing requlatory
barriers to housing production, expanding equal housing opportunities, and addressing
the special housing needs of the state’s most vulnerable residents (frail elderly,
disabled, large families with children, farmworkers, and the homeless).

Transportétion Agencies

Transportation agencies can also influence mobile source-related emissions in the land
use decision-making process. Local transportation agencies work with land use
agencies to develop a transportation (circuiation) element for the General Plan. These
local government agencies then work with other transportation-related agencies, such
as the Congestion Management Agency (CMA), Metropolitan Planning Organization
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(MPQ), Regional Transportation Planning Agency (RTPA), and Caltrans to develop long
and short range transportation plans and projects.

Caltrans is the agency responsible for setting state transportation goals and for state
transportation planning, design, construction, operations and maintenance activities.
Caltrans is also responsible for delivering California’s multibillion-dollar state
Transportation Improvement Program, a list of transportation projects that are approved
for funding by the California Transportation Commission in a 4-year cycle.

When safety hazards or traffic circulation problems are identified in the existing road
system, or when land use changes are proposed such as a new residential subdivision,
shopping mall or manufacturing center, Caltrans and/or the local transportation agency
ensure the projects meet applicable state, regional, and local goals and objectives.

Caltrans also evaluates transportation-related projects for regional air quality impacts,
from the perspective of travel-related emissions as well as road congestion and
increases in road capacity (new lanes).

California Energy Commission (CEC)

The CEC is the state’s CEQA lead agency for permitting large thermal power plants (50
megawatts or greater). The CEC works closely with local air districts and other federal,
state and local agencies to ensure compliance with applicable laws, ordinances,
regulations and standards in the permitting, construction, operation and closure of such
plants. The CEC uses an open and public review process that provides communities
with outreach and multiple opportunities to participate and be heard. In addition to its
comprehensive environmental impact and engineering design assessment process, the
CEC also conducts an environmental justice evaluation. This evaluation involves an
initial demographic screening to determine if a qualifying minority or tow-income
population exists in the vicinity of the proposed project. If such a population is present,
staff considers possible environmental jUStICE impacts including from assomated project
emissions in its technical assessments.® -

Department of Pesticides Regulation (DPR)

Pesticides are industrial chemicals produced specifically for their toxicity to a target
pest. They must be released into the environment to do their job. Therefore, regulation
of pesticides focuses on using toxicity and other information to ensure that when
pesticides are used according to their label directions, potential for harm to people and
the environment is minimized. DPR imposes strict controls on use, beginning before
pesticide products can be sold in California, with an extensive scientific program to
ensure they can be used safely. DPR and county enforcement staff tracks the use of
pesticides to ensure that pesticides are used properly. DPR collects pericdic

¥ See California Energy Commission, “Environmental Performance Report,” July 2001 at
hitp://www.energy.ca.qovireports/2001-11-20 700-01-001.PDF
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measurements of any remaining amounts of pesticides in water, air, and on fresh
produce. If unsafe levels are found, DPR requires changes in how pesticides are used,
to reduce the possibility of harm. If this cannot be done - that is, if a pesticide cannot be
used safely - use of the pesticide will be banned in California, *°

Federal Agencies

Federal agencies have permit authority over activities on federal lands and certain
resources, which have been the subject of congressional legislation, such as air, water
quality, wildlife, and navigable waters. The U.S. Environmental Protection Agency
generally oversees implementation of the federal Clean Air Act, and has broad authority
for regulating certain activities such as mobile sources, air toxics sources, the disposal
of toxic wastes, and the use of pesticides. The responsibility for implementing some
federal regulatory programs such as those for air and water quality and toxics is
delegated by management to specific state and local agencies. Although federal
agencies are not subject to CEQA they must follow their own environmental process
established under the National Environmental Policy Act (NEPA).

¥ For more information, the reader is encouraged to visit the Depariment of Pesticide Regulation web site
at www.cdpr.ca.govidocs/empm/pubsftacmenu. him.
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SPECIAL PROCESSES THAT APPLY TO SCHOOL SITING

The California Education Code and the California Public Resources Code place primary
authority for siting public schools with the local school district, which is the ‘'lead agency’
for purposes of CEQA. The California Education Code requires public school districts to
notify the local planning agency about siting a new public school or expanding an
existing school. The planning agency then reports back to the school district regarding
a project’s conformity with the adopted General Plan. However, school districts can
overrule local zoning and land use designations for schools if they follow specified
procedures. In addition, all school districts must evaluate new school sites using site
selection standards established in Section 14010 of Title 5 of the California Code of
Regulations. Disfricts seeking state-funding for school site acquisition must also obtain
site approval from the California Department of Education.

Before making a final decision on a school site acquisition, a school district must comply
with CEQA and evaluate the proposed site acquisition/new school project for air
emissions and health risks by preparing and certifying an environmental impact report
or negative declaration. Both the California Education Code section 17213 and the
California Public Resources Code section 21151.8 require school districts to consult
with administering agencies and local air districts when preparing the environmental
assessment. Such consultation is required to identify both permitted and non-permitted
“facilities” that might significantly affect health at the new site. These facilities include,
but are not limited to, freeways and other busy traffic corridars, large agricultural
operations, and rail yards that are within one-quarter mile of the proposed school site,
and that might emit hazardous air emissions, or handle hazardous or acutely hazardous
materials, substances, or waste.

As part of the CEQA process and before approving a school site, the school district
must make a finding that either it found none of the facilities or significant air pollution
sources, or alternatively, if the school district finds that there are such facilities or
sources, it must determine either that they pose no significant health risks, or that
corrective actions by another governmental entity would be taken so that there would be
no actual or potential endangerment to students or school workers.

In addition, if the proposed school site boundary is within 500 feet of the edge of the
closest traffic lane of a freeway or traffic corridor that has specified minimum average
daily traffic counts, the school district is required to determine through specified risk
assessment and air dispersion modeling that neither short-term nor long term exposure
poses significant heath risks to pupils.

State law changes effective January 1, 2004 (SB352, Escutia 2003, amending
Education Code section 17213 and Public Resources Code section 21151.8) also
provides for cases in which the school district cannot make either of those two findings
and cannot find a suitable aiternative site. When this occurs, the school district must
adopt a statement of over-riding considerations, as part of an environmental impact
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report, that the project should be approved based on the ultimate balancing of the
merits. .

Some school districts use a standardized assessment process to determine the
environmental impacts of a proposed school site. In the assessment process, school
districts can use maps and other available information to evaluate risk, including a local
air district's database of permitied source emissions. School districts can also perform
field surveys and record searches to identify and calculate emissions from non-
permitted sources within one-quarter mite radius of a proposed site. Traffic count data
and vehicular emissions data can also be obtained from Caltrans for major roadways
and freeways in proximity to the proposed site to model potential emissions impacts to
students and school employees. This information is available from the local COG,
Caltrans, or local cities and counties for non-sfate maintained roads.
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GENERAL PROCESSES USED BY LAND USE AGENCIES
TO ADDRESS AIR POLLUTION IMPACTS

There are several separate but related processes for addressing the air pollution
impacts of land use projects. One takes place as part of the planning and zoning
function. This consists of preparing and implementing goals and policies contained in
county or city General Plans, community or area plans, and specific plans governing
land uses such as residential, educational, commercial, industrial, and recreational
activities. It also includes recommending locations for thoroughfares, parks and other
public improvements.

Land use agencies also have a permitting function that includes performing
environmental reviews and mitigation when projects may pose a significant
environmental impact. They conduct inspections for zoning permits issued, enforce the
zoning regulations and issue violations as necessary, issue zoning certificates of
compliance, and check compliance when approving certificates of occupancy.

Planning

= General Plan’

The General Plan is a local government “blueprint” of existing and future anticipated
land uses for long-term future development. [t is composed of the goals, policies, and
general elements upon which land use decisions are based. Because the General Plan
is the foundation for all local planning and development, it is an important tool for
implementing policies and programs beneficial to air quality. Local governments may
choose to adopt a separate air quality element into their General Plan or to integrate air
quality-beneficial objectives, policies, and strategies in other elements of the Plan, such
as the land use, circulation, conservation, and community design elements.

More information on General Plan elements is contained in Appendix D.

s Community Plans

Community or area plans are terms for plans that focus on a particular region or
community within the overall general plan area. It refines the policies of the general

plan as they apply to a smaller geographic area and is implemented by ordinances and
other discretionary actions, such as zoning.

' In October 2003, OPR revised its General Plan Guidelines. An entire chapter is now devoted to a
discussion of how sustainable development and environmental justice geals can be incorporated into the
land use planning process. For further information, the reader is encouraged to obtain a copy of OPR’s
General Plan Guidelines, or refer to their website at:

http:/Awww.opr.ca. aovlolannlnq/PDFs/GeneraI Plan Gundelmes 2003 .pdf
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s Specific Plan

A specific plan is a hybrid that can combine policies with development regulations or
zoning requirements. It is often used to address the development requirements for a
single project such as urban infill or a planned community. As a result, its emphasis is
on concrete standards and development criteria.

s Zoning

Zoning is the public regulation of the use of land. It involves the adoption of ordinances
that divide a community into various districts or zones. For instance, zoning ordinances
designate what projects and activities can be sited in particular locations. Each zone
designates allowable uses of land within that zone, such as residential, commercial, or
industrial. Zoning ordinances can address building development standards, e.g.,
minimum lot size, maximum building height, minimum building setback, parking,
signage, density, and other allowable uses.

Land Use Permitting

In addition to the planning and zoning function, land use agencies issue building and
business permits, and evaluate the potential environmental impacts of projects. To be
approved, projects must be located in a designated zone and comply with applicabte
ordinances and zoning requirements.

Even if a project is sited properly in a designated zone, a land use agency may require
a new source to mitigate potential localized environmental impacts to the surrounding
community below what would be required by the local air district. |n this case, the land
. use agency could condition the permit by limiting or prescribing allowable uses including
operating hour restrictions, building standards and codes, property setbacks between
the business property and the street or other structures, vehicle idling restrictions, or
traffic diversion. '

Land use agencies also evaluate the environmental impacts of proposed land use
projects or activities. If a project or activity falls under CEQA, the land use agency
requires an environmental review before issuing a permit to determine if there is the
potential for a significant impact, and if so, to mitigate the impact or possibly deny the
project.

» Land Use Permitting Process

In California, the authority to regulate fand use is delegated {o city and county
governments. The local land use planning agency is the local government
administrative body that typically provides information and coordinates the review of
development project applications. Conditional Use Permits (CUP) typically fall within a
land use agency's discretionary authority and therefore are subject to CEQA. CUPs are
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intended to provide an opportunity to review the location, design, and manner of
development of land uses prior to project approval. A traditional purpose of the CUP is
to enable a municipality to control certain uses that could have detrimental

environmental effects on the
community. What is a “Lead Agency”?

A lead agency is the public agency that has

The process for permitting new the principal responsibility for carrying out or

discretionary projects is quite approving a project that is subject to CEQA.
elaborate, but can be broken down In general, the land use agency is the
into five fundamental components: preferred public agency serving as lead

agency because it has jurisdiction over
general land uses. The lead agency is

n PrOcht application responsible for determining the appropriate
= Environmental assessment environmental document, as well as its
s Consultation . preparation.
= Public comment o . ,
= Public hearing and decision What is a "Responsible Agency”?
o A responsible agency is a public agency with
Project Application discretionary approval authority over a
portion of a CEQA project (e.g., projects
The permit process begins when the requiring a permit). As a responsible agency,

the agency is available to the lead agency
and project proponent for early consultation
on a project to apprise them of applicable

land use agency receives a project
application, with a detailed project

description, and support rules and regulations, potential adverse

documentation. During this phase, impacts, alternatives, and mitigation

the agency reviews the submitted measures, and provide guidance as needed
. application for completeness. “When ic;r;j:sphcable methodologies or other related

the agency deems the applicationto '

be complete, the permit process What is a “Commenting Agency”?

moves into the environmental review A commenting agency is any public agency

phase. that comments on a CEQA document, but is

neither a lead agency nor a responsible
agency. For example, a local air district, as
the agency with the responsibility for
comprehensive air pollution control, could

Environmental Assessment

If the project is discretionary and the review and comment on an air quality
application is accepted as complete, analysis in a CEQA document for a proposed
the project proposal or activity must distribution center, even though the project

was not subject to a permit or other pollution

undergo an environmental clearance control requirements.

process under CEQA and the CEQA
Guidelines adopted by the California
Resources Agency.? The purpose of the CEQA process is to inform decision-makers
and the public of the potential significant environmental impacts of a project or activity,
to identify measures to minimize or eliminate those impacts to the point they are no
longer significant, and to discuss alternatives that wiil accomplish the project goals and
objectives in a less environmentally harmful manner.

2 Projects and activities that may have a significant adverse impact on the environment are evaluated
under CEQA Guidelines set forth in title 14 of the California Code of Regulations, sections 15000 et seq.
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To assist the lead agency in determining whether the project or activity may have a
significant effect that would require the preparation of an EIR, the land use agency may
consider criteria, or thresholds of significance, to assess the poiential impacts of the
project, including its air quality impacts. The land use agency must consider any
credible evidence in addition to the thresholds, however, in determining whether the
project or activity may have a significant effect that would tngger the preparation of an
EIR.

The screening criteria to determine significance is based on a variety of factors,
including local, state, and federal regulations, adminisirative practices of other public
agencies, and commonly accepted professional standards. However, the final
determination of significance for individual projects is the responsibility of the lead
agency. Inthe case of land use projects, the lead agency would be the City Council or
County Board of Supervisors.

A new land use plan or project can also trigger an environmental assessment under
CEQA if, among other things, it will expose sensitive sites such as schools, day care
centers, hospitals, retirement homes, convalescence facilities, and residences to
substantial pollutant concentrations.?

CEQA only applies to “discretionary projects.” Discretionary means the public agency
must exercise judgment and deliberation when deciding to approve or disapprove a
particular project or activity, and may append specific conditions to its approval.
Examples of discretionary projects include the issuance of a CUP, re-zoning a property,
or widening of a public road. Projects that are not subject to the exercise of agency
discretion, and can therefore be approved administratively through the application of set
standards are referred to as ministerial projects. CEQA does not apply to ministerial
projects.* Examples of typical ministerial projects mclude the issuance of most building
permits or a business license.

Once a potential environmental impact associated with a project is identified through an
environmental assessment, mitigation must be considered. A land use agency should
incorporate mitigation measures that are suggested by the local air district as part of the
project review process.

Consultation
Application materials are provided to various departments and agencies that may have

an interest in the project (e.g., air pollution, building, police, fire, water agency, Fish and
Game, eic.) for consultation and input.

? Readers interested in leaming more about CEQA should contact OPR or visit their website at
htip/hwww.opr.ca.aovl.
* See California Public Resources Code section 21080(b)}{(1).
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Public Comment

Following the environmental review process, the Planning Commission reviews
application along with the staff's report on the project assessment and a public
comment period is set and input is solicited.

Public Hearing and Decision

Permit rules vary depending on the particular permit authority in question, but the
process generally involves comparing the proposed project with the land use agency
standards or policies. The procedure usually leads to a public hearing, which is
followed by a written decision by the agency or its designated officer. Typically, a
project is approved, denied, or approved subject to specified conditions.
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APPENDIX G

GLOSSARY OF KEY AIR POLLUTION TERMS -

Air Pollution Control Board or Air Quality Management Board: Serves as the
governing board for local air districts. It consists of appointed or elected members from
the public or private sector. 1t conducts public hearings to adopt local air pollution
regulations.

Air Pollution Control Districts or Air Quality Management Districts (local air
district): A county or regional agency with authority to regulate stationary and area
sources of air pollution within a given county or region. Governed by a district air
pollution control board.

Air Pollution Control Officer (APCO): Head of a local air pollution control or air
quality management district.

Air Toxic Control Measures (ATCM): A control measure adopted by the ARB (Health
and Safety Code section 39666 et seq.), which reduces emissions of toxic air
contaminants.

Ambient Air Quality Standards: An air quality standard defines the maximum amount
of a pollutant that can be present in the outdoor air during a specific time period without
harming the public's health. Only U.S. EPA and the ARB may establish air quality
standards. No other state has this authority. Air quality standards are a measure of
clean air. More specifically, an air quality standard establishes the concentration at
which a pollutant is known to cause adverse health effects to sensitive groups within the
population, such as children and the elderly. Federal standards are referred to as
National Ambient Air Quality Standards (NAAQS); state standards are referred to as
California ambient air quality standards (CAAQS). -

Area-wide Sources: Sources of air bollution that individually emit small amounts of
pollution, but together add up to significant quantities of pollution. Examples include
consumer products, fireplaces, road dust, and farming operations.

Attainment vs. Nonattainment Area: An attainment area is a geographic area that
meets the National Ambient Air Quality Standards for the criteria pollutants and a non-
attainment area is a gecgraphic area that doesn’t meet the NAAQS for criteria
pollutants.

Attainment Plan: Attainment plans lay out measures and strategies to attain one or
more air quality standards by a specified date.

California Clean Air Act (CCAA): A California law passed in 1988, which provides the

basis for air quality planning and regulation independent of federal regulations. A major
element of the Act is the requirement that local air districts in violation of the CAAQS
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must prepare attainment plans which identify air quality problems, causes, frends, and
actions to be taken to attain and maintain California‘s air quality standards by the
earliest practicable date.

California Environmenta! Quality Act (CEQA): A California law that sets forth a
process for public agencies to make informed decisions on discretionary project
approvals. The process helps decision-makers determine whether any potential,
significant, adverse environmental impacts are associated with a proposed project and
to identify alternatives and mitigation measures that will eliminate or reduce such
adverse impacts.’

California Health and Safety Code: A compilation of California laws, including state

air pollution laws, enacted by the Legislature to protect the health and safety of people
in California. Government agencies adopt regulations to implement specific provisions
of the California Health and Safety Code.

Clean Air Act (CAA): The federal Clean Air Act was adopted by the United States
Congress and sets forth standards, procedures, and requirements to be implemented
by the U.S. Environmenta! Protection Agency (U.S. EPA) to protect air quality in the
United States.

Councils of Government (COGs): There are 25 COGs in California made up of city
and county elected officials. COGs are regional agencies concerned primarily with
transportation planning and housing; they do not directly regulate land use. -

Criteria Air Pollutant: An air pollutant for which acceptable levels of exposure can be
determined and for which an ambient air quality standard has been set. Examples
include ozone, carbon monoxide, nitrogen dioxide, sulfur dioxide, and PM10 and PM2.5.
The term "criteria air pollutants” derives from the requirement that the U.S. EPA and
ARB must describe the characteristics and potential health and welfare effects of these
poilutants. The U.S. EPA and ARB periodically review new scientific data and may
propose revisions to the standards as a resulit. '

District-Hearing Board: Hears loca! air district permit appeals and issues variances
and abatement orders. The local air district board appoints the members of the heaning
board.

Emission Inventory: An estimate of the amount of pollutants emitted into the
atmosphere from mobile, stationary, area-wide, and natural source categories over a
specific period of time such as a day or a year. .

Environmental Impact Report (EIR}: The public document used by a governmental
agency to analyze the significant environmental effects of a proposed project, to identify

' To track the submittal of CEQA documents o the State Clearinghouse within the Office of Planning and
Research, the reader can refer to CEQARet at hitp://iwww . ceaanet.ca. aov.
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alternatives, and to disclose possible ways to reduce or avoid the possible hegative
environmental impacts.

Environmental Justice: California law defines environmental justice as the fair
treatment of people of people of all races, cultures, and incomes with respect to the
development, adoption, implementation, and enforcement of environmental laws,
regulations; and policies (California Government Code sec.65040.12(c)).

General Plans: A statement of policies developed by local governments, including text
and diagrams setting forth objectives, principles, standards, and plan proposals for the
future physical development of the city or county. '

Hazardous Air Pollutants (HAPs): An air pollutant listed under section 112 (b} of the
federal Clean Air Act as particularly hazardous to health. U.S. EPA identifies emission.
sources of hazardous air pollutants, and emission standards are set accordingly. In
California, HAPs are referred to as toxic air contaminants.

Land Use Agency: Local government agency that performs functions associated with
the review, approval, and enforcement of general plans and plan elements, zoning, and
land use permitting. For purposes of this Handbook, a land use agency is typically a
local planning department. T

Mobile Source: Sources of air poliution such as automobiles, motorcycles, trucks, off-
road vehicles, boats, and airplanes.

National Ambient Air Quality Standard (NAAQS): A limit on the level of an outdoor
air poliutant established by the US EPA pursuant to the Clean Air Act. There are two

types of NAAQS. Primary standards set limits to protect publlc health and secondary

standards set limits to protect public welfare.

Negative Declaration (ND): When the lead agency (the agency responsible for
preparing the EIR or ND) under CEQA, finds that there is no substantial evidence that a
project may have a significant environmental effect, the agency will prepare a "negative
declaration” instead of an EIR. :

New Source Review (NSR): A federal Clean Air Act requirement that state
implementation plans must include a permit review process, which applies to the
construction and operation of new or modified stationary sources in nonattainment
areas. Two major elements of NSR to reduce emissions are best avanable control
technology requirements and emission offsets.

Office of Planning and Research (OPR): OPR is part of the Governor's office. OPR
has a variety of functions related to local land-use pianning and environmental
programs. It provides General Plan Guidelines for city and county planners, and
coordinates the state clearinghouse for Environmental Impact Reports.
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Ordinance: A law adopted by a City Council or County Board of Supervisors. )
Ordinances usually amend, repeal or supplement the municipal code; provide zoning
specifications; or appropriate money for specific purposes.

Overriding Considerations: A ruling made by the lead agency in the CEQA process
when the lead agency finds the importance of the project to the community outweighs
potentiat adverse environmental impacts.

Public Comment: An opportunity for the general public to comment on regulations and
other proposals made by government agencies. You can submit written or oral
comments at the public meeting or send your written comments to the agency.

Public Hearing: A public hearing is an opportunity to testify on a proposed action by a
governing board at a public meeting. The public and the media are welcome to attend
the hearing and listen to, or participate in, the proceedings.

Public Notice: A public notice identifies the person, business, or local government
seeking approval of a specific course of action (such as a regulation). It describes the
activity for which approval is being sought, and describes the location where the
proposed activity or public meeting will take place. :

Public Nuisance: A public nuisance, for the purposes of air pollution regulations, is
defined as a discharge from any source whatsoever of such guantities of air
contaminants or other matenal which cause injury, detriment, nuisance, or annoyance to
any considerable number of persons or to the public, or which endanger the comfort,
repose, health, or safety of any such persons or the public, or which cause, or have a
natural tendency to cause, injury or damage to business or property. (Health and
- Safety Code section 41700). )

Property Setback: tn zoning parlance, a sefback'is the minimum amount of space
required between a lot line and a building line.

Risk: For cancer health effects, risk is expressed as an estimate of the increased '
chances of getting cancer due to facility emissions over a 70-year lifetime. This increase
in risk is expressed as chances in a million {e.g.,10 chances in a million).

Sensitive individuals: Refers to those segments of the population most susceptible to
poor air quality (i.e., children, the elderly, and those with pre-existing serious health
problems affected by air quality).

Sensitive Sites or Sensitive Land Uses: Land uses where sensitive individuals are
most likely to spend time, including schools and schoolyards, parks and playgrounds,
day care centers, nursing homes, hospitals, and residential communities.

Setback: An area of land separating one parce! of land from another that acts to soften
or mitigate the effects of one land use on the other.
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State Implementation Plan (SIP): A plan prepared by state and local agencies and
submitted to U.S. EPA describing how each area will attain and maintain national
ambient air quality standards. SIPs include the technical information about emission
inventories, air quality monitoring, control measures and strategies, and enforcement
mechanisms. A SIP is composed of local air quality management plans and state air
quality regulations.

Stationary Sources: Non-mobile sources such as power plants, refineries, and
manufacturing facilities:

Toxic Air Contaminant (TAC): An air poliutant, identified in regulation by the ARB,
which may cause or contribute to an increase in deaths or in serious illness, or which
may pose a present or potential hazard to human health. TACs are considered under a
different requlatory process {California Health and Safety Code section 39650 et seq.)
than pollutants subject to State Ambient Air Quality Standards. Health effects

- associated with TACs may occur at extremely low levels. ltis often difficult to identify
safe levels of exposure, which produce no adverse heatlth effects.

Urban Background: The term is used in this Handbook to represent the ubiquitous,
elevated, regional air pollution levels observed in large urban areas in California.

Zoning ordinances: City councils.and county boards of supervisors adopts zoning
ordinances that set forth land use classifications, divides the county or city into land use
. zones as delineated on the official zoning, maps, and set enforceable standards for
future develop
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