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May 4, 2005

Secretary of the Planning Commssion
, andHonorable Members of the

City of Long Beach Planning Commssion
C/o Ms. Anita Garcia, Project Manager
Departmen t of Planning and Buildig
City Hall, 5 floor
333 West Ocean Blvd.
Long Beach , CA 90802
VI FACSIMILE: 562-570-6610

Re: Opposition to Certfication of Long Beach Memorial MedicalCenter Expansion Environmental Impact Report and Request
for Supplemental EIR.

Honorable Members of the City of Long Beach Planning 
Commssion:

We are writing on behalf of the 

SEW United Healthcare Workers 
- WestSEIU") with regard to the City s Long Beach Memorial Medical Center Expansion(the "Project"

) Environmental Impact Report (State Clearinghouse 

No, 2004081142)the EIR"). As explained more fully below, the EIR does not comply with therequirements of the California Environmental Quality Act ("
CEQA' ')l The Citymay not approve the Project or grant any 

permts for the Project until an adequateEnvironmental Impact Report ("
EIR") is prepared and circulated for public reviewand comment.

Many members of SEIU live and work in areas in 
and around Long Beachand in the immediate vicinity of the 

Project. They are concerned about sustainableland use and development in the City, Poorly planned and 
environmentallydetrimental projects may jeopardize future jobs by making it more 

diffcult andmore expensive for business and 
industry to expand in the region

, and by making itless desirable for businesses to locate and people to live here. 
Continueddegradation can , and has, caused construction moratoriums and other restrictions

on growth that, in turn , reduce future employment opportities, Additionally, the
I Public Resources Code 

21000 et seq.1724-002a
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members live in the communities that suffer the impacts of environmentally
detrimental projects. Union members breathe the same polluted air that others
breathe and suffer the same health and safety impacts.

Finally, SEW members are concerned about projects that carr serious
environmental risks without providing countervailing employment and economic
benefits to local workers and communities. CEQA's most fundamental mandate is
that an agency may only approve a project having significant impacts if it finds that
specific overrding economic, legal social technological, or other benefits of the

project outweigh the significant effects on the environment. (CEQA section
21081(b)). Our goal is consistent with the legislative purpose embodied in CEQA to
maimize the Project's economic and other benefits , while minimizing its impacts to
the environment. Futhermore SEW members are also patients and caregivers in
the Long Beach community. SEW wishes to ensure that the hospital is constructed
in a manner that safeguards the health and safety of patients and employees at the
hospitaL

Due to the deficiencies in the EIR, a supplemental EIR ("SEIR") should be
prepared to analyze the Project's impacts and re-circulated for public review. CEQA
requires re-circulation of an EIR when signifcant new information is added to the
EIR following public review but before certification. (Pub. Res. Code 21092. 1.)

The Guidelines clarify that new information is significant if "the EIR is changed in
a way that deprives the public ofa meaningfl opportunity to comment upon a
substantial adverse environmental effect of the project" including, for example, "
disclosure showing that... (aJ new significant environmental impact would result
from the project. (CEQA Guidelines 15088. ) Significant new information will
be required to analyze and mitigate the deficiencies identified in the EIR. An SEIR
is therefore required.

We submit these comments pursuant to the ten-day review period
commencing on April 25 , 2005 , but reserve the right to supplement these comments
at any time prior to or through the date of fial project approval by the City
Council, and at any later hearigs and proceedigs for this Project. We incorporate
by reference all comments that have been or will be submitted by any other entities
agencies, organizations or individuals concerning the Project and/or the EIR.

Bakersfield Citizens for Local Control u. City of Bakersfield (2004) 124 Cal. App, 4th 1184;
Galante Vineyards u. Monterey Water Dist. (1997) 60 Cal. App. 4th 1109,
1724-002a
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INRODUCTION: LEGAL STANARDS

CEQA generally requires that an agency analyze the potential environmental
impacts of its proposed actions in an environmental impact report ("EIR"). (Pub.
Res. Code 21100. ) The EIR is the very heart ofCEQA. The 'foremost principle
in interpreting CEQA is that the Legislature intended the act to be read so as 
afford the fullest possible protection to the environment within the reasonable scope
of the statutory language.

CEQA has two basic purposes , neither of which the Long Beach Memorial
EIR satisfies. First, CEQA is designed to inform decision makers and the public
about the potential, significant environmental effects of a project. Its purpose is to
inform the public and its responsible offcials of the environmental consequences of
their decisions before they are made. Thus , the EIR 'protects not only the
environment but also informed self-govemment."'6 The EIR has been described as
an environmental 'alarm bell' whose purpose it is to alert the public and its

responsible offcials to environmental changes before they have reached ecological
points of no return.

Second, CEQA directs public agencies to avoid or reduce environmental
damage when possible by requiring alternatives or mitigation measures.8 The EIR
serves to provide public agencies and the public in general with information about
the effect that a proposed project is likely to have on the environment and to
identify ways that environmental damage can be avoided or significantly reduced.

(Guidelines 15002(a)(2). ) If the project has a significant effect on the environment
the agency may approve the project only upon finding that it has "eliminated or
substantially lessened all significant effects on the environment where feasible" and
that any unavoidable significant effects on the environment are "acceptable due to

3 Dunn-
Edwards v. BAAQMD (1992) 9 CaLApp.4th 644 , 652.

4 Communities for a Better Environment v. Calif. Resources Agency (2002) 103 CaL App. 4th
, 109.

514 Cal. Code Regs. ("CEQA Guidelines 15002(a)(1).
6 Citizens of Goleta Valley v. Board 

of Supervisors (1990) 52 Cal.3d 553 564.
7 Berkeley Keep Jets Over the Bay v. Bd. of Port Comm rs. (2001) 91 CaL App. 4th 1344
1354 ("Berkeley Jets ); County of Inyo v. Y orty (1973) 32 Cal.App.3d 795 , 810.

CEQA Guidelines 15002(a)(2) and (3). See also, Berkeley Jets 91 Cal. App. 4th 1344
1354; Citizens of Goleta Valley v. Board of Supervisors (1990) 52 Cal.3d 553, 564; Laurel
Heights Improvement Ass n v. Regents of the University of California (1988) 47 CaL3d 376
400.
1724-002a
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overriding concerns" specified in CEQA section 21081. (Guidelines 15092 , subd.

(b)(2)(A) & (B).

Standard of Review: While the court is to review an EIR using an "abuse of
discretion" standard the reviewing court is not to 'uncritically rely on every study or
analysis presented by a project proponent in support of its position. A 'clearly
inadequate or unsupported study is entitled to no judicial deference. "9 As the court

stated in Berkeley Jets

A prejudicial abuse of discretion occurs

" '

if the failure to include relevant
information precludes informed decisionmaking and informed public
participation, thereby thwarting the statutory goals of the EIR process.'
(Citation.

)" 

(San Joaquin Raptor Wildlife Rescue Center v. County of
Stanislaus (1994) 27 Ca . App. 4th.3. 722 r32 Cal. Rptr. 2d Galante
Vineyards v. Monterey Peninsula Water Management Dist (1997) 60 Cal.
App. 4tp 1109. 1117 f71 Ca ptr. 2d-- County of Amador v. El Dorado
County Water Agency (1999) 76 Cal. App. 4tp 931. 946 f91 CaLRptr. 2d

. . "

Our role here , as a reviewing court, is not to decide whether the board
acted wisely or unwisely, but simply to determine whether the EIR contained
suffcient information about a proposed project , the site and surrounding area
and the projected environmental impacts arising as a result of the proposed
project or activity to allow for an informed decision... (Citation.

)" 

(San
Joaquin Rap tor Wildlife Rescue Center v. County of Stanislaus supra
Cal. App. 4th at P. 718.

Berkeley Jets 91 Cal. App. 4th 1344 , 1355 (emphasis added), quoting, Laurel Heights
Improvement Assn. v. Regents of University of California 47 Cal. 3d 376, 391 409 , fn. 12
(1988),
10 91 Cal. App. 4th at 1355,
1724-002a
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II. THE EIR FAIS TO ACCURTELY DESCRIBE THE PROJECT OR
ITS ENVRONMNTAL SETTING.

The EIR is inadequate because it contains patently inconsistent Project
descriptions throughout the document and fails to adequately describe the Project'
environmental setting. "An accurate , stable and finite project description is the sine
qua non of an informative and legally adequate EIR."l1 (A) curtailed or distorted
project description " on the other hand

, "

may stultify the objectives of the reporting
process. Only through an accurate view of the project may affected outsiders and
public decision-makers balance the proposal's benefit against its environmental
costs , consider mitigation measures , assess the advantage of terminating the
proposal (i. e. the "no proj ect" al terna tive) and weigh other al tern a tives in the
balance. "12 As one analyst has noted:

The adequacy of an EIR's project description is closely linked to the adequacy
of the EIR's analysis of the project's environmental effects. If the description
is inadequate because it fails to discuss the complete project , the
environmental analysis wil probably reflect the same mistake.

The project description must include an accurate description of the project's
environmental setting. An accurate description of the environmental setting is
important because it establishes the baseline physical conditions against which a
lead agency can determine whether an impact is significant. Under CEQA, an
EIR must include a description of the physical environmental conditions in the
vicinity of the project, as they exist at the time the Notice of Preparation is
published , from both a local and a regional perspective. (ld. Knowledge of the
regional setting is critical to an assessment of environmental impacts.

11 
County of Inyo v. City of Los Angeles (1977) 71 Cal.App.3d 185 , 192; Berkeley Jets, 91 Cal.

App. 4th 1344, 1354; Sacramento Old City Assn. v. City Council (1991) 229 Cal. App. 3d
1011 , 1023; Stanislaus Natural Heritage Project v. County of Stanislaus (1996) 48 Cal. App.
4th 182 , 20l.

Id. See also CEQA section 15124; City of Santee v. County of San Diego 263 Cal.Rptr

340 (1989).
13 Kostka and Zischke

, "

Practice Under the California Environmental Quality Act 12. 17.
14 

CEQA Guidelines 15125(a).
Id. at 15125(c).

1724-002a
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The courts are clear that an ErR must focus on impacts to the existing
environment, not hypothetical situations.16 The presentation of baseline
information must be sufficiently detailed to make further analysis possible. (ld.
must provide not only raw data but also analysis.17 An ErR must provide an
accurate description of the environmental baseline , because " (t)he impacts of the
project must be measured against the 'real conditions on the ground. "'18

Here , the ErR's failure to correctly describe the existing physical conditions
related to soil contamination precludes informed decisionmaking and informed
public participation.

Inadequate Description of Existing Site Contamination

A CEQA document must disclose any existing toxic chemical contamination
at the site so that the lead agency can propose ways to mitigate the
contamination.1 The EIR in this case fails even to characterize , quantify or specify
the nature of very significant levels of toxic chemical contamination on the site.

Environmental expert John Paul Wiliams explains that the site of the
proposed Project is heavily contaminated due to many old oil wells , and an
abandoned "ravine" landfill. (Williams Research Letter

, p.

, March 9 2005).
Contamination already discovered on site includes arsenic , lead, selenium, benzene
Freon, toluene, xylene , ethylbenzene, methane , hydrogen sulfide , and other volative
organic compounds ("VQCs ). CId. at p.3). Site contamination is so extensive that
other portions of the site that have been developed, such as the Miller Children
Hospital , were required to install a methane mitigation system.

Despite this known contamination , the ErR fails to adequately define or
describe the existing site contamination. As Mr. Willams explains, the EIR states
that the concentration of total petroleum hydrocarbons ("TPH") as diesel and heavy

16 County of Amador vs. El Dorado County Water Agency (1999) 76 Call. App. 4 931 , 954.
17 

Id, 76 Cal.App.4 at 955; see Environmental Planning Information Council v. County
of El Dorado (1982) 131 Cal.App.3d 350, 355 (holding that an EIR should inventory and
address the environment as it actually existed, not as it was proposed to be under the old
General Plan.
18 Save Our Peninsula Committee v. Monterey Board of Supervisors (2001) 87 Cal.App.4th

, 121.
19 McQueen v. Mid-Peninsula (1988) 202 Cal. App. 3d 1136.
1724-002a
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hydrocarbons was 49 700 mg/kg, while a 1991 engineering report shows that levels
are as high as 190 000 mg/kg. (ld. at p.5). The EIR nowhere explains this
discrepancy.

The California Department of Toxic Substances Control ("DTSC") submitted
written comments on the Project concluding that the EIR "did not provide sufficient
description of the extent and nature of contamination existing at the site , or
analysis of the potential impacts associated with potential RAW (remedial action
workplanJ activities. This is primarily due to the fact that information related to
the extent and nature of the contamination is stil being acquired and evaluated for
the development of a draft RAW." (DTSC Comment, p. 2 (March 16 , 2005)).

As discussed, CEQA requires a full disclosure and analysis of the existing
environmental conditions. As DTSC concludes , the EIR patently fails to describe
the extent and nature of substantial site contamination with highly toxic chemicals.
An SEIR is therefore required to disclose this contamination and to propose feasible
measures to remediate this impact.

B. Project Description is Internally Inconsistent.

As mentioned above , the Project description must be "accurate, stable and
finite." By contrast, the EIR in this case contradicts itself repeatedly - often on the
same page and concerning the same impacts. Such an internally inconsistent
project description fails to meet the most basic requirements of CEQA.

For example , the EIR clearly states that "proposed project would be
anticipated to have significant impacts to air quality during operations due to the
exceedance of the SCACMD significance threshold for NOx " (EIR at 3. 15),

but then contradicts itself in the following cumulative impacts section by stating
the operational emissions from the proposed project are individually insignificant.

(ld. at 3. 16). The EIR again contradicts itself when dismissing the cumulative
impacts for hazardous materials. The EIR explained that the "proposed project has
the potential to result in significant impacts to the public or the environment
related to the routine transport , use , or disposal of hazardous materials (ld. at 3.

9), and that " (oJff-site transport and disposal routes for biomedical , radiological
hazardous, and nonhazardous may include the route. . . within 0.25 miles of the
(Jackie Robinson ElementaryJ school." (Id. 11). The EIR contradicts itself when
it states two pages later "hazards and hazardous materials impacts expected from

1724-002a
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the implementation of the proposed project do no affect lands outside the
boundaries of the proposed project site... (ld. 3. 13).

Professional engineer Tom Brohard points out numerous inconsistencies in
the project description. For example:

Page 2-9 indicates completion of construction for the Todd Cancer
Institute Phase I in September 2006 , while just four pages later, on
page 2- , the document states that the same facility will be completed
in December 2007 - over one year later.
Page 2-9 states that the Todd Cancer Institute Phase II will be 42 300
square feet while four pages later the same facility is described as
being 45,500 square feet. (page 2-13).
Page 2-10 states that the Miler Children s Hospital Phase I wil be
129 220 square feet, but fives pages later, the EIR states that the same
facility wil be 124 500 square feet.
Page 2-10 states that the Miler Children s Hospital Phase II will be
86,030 square feet, but at page 2- , the same facility is described as
being 73 500 square feet.

These internal inconsistencies must be clarified in a new SEIR.

c. The Environmental Setting Fails to Discuss New Ozone
Standards.

The environmental setting must include a discussion of applicable
environmental standards , regulatory frameworks and plans. (CEQA Guidelines

15125.) The EIR lists several state and federal air quality standards to apply in
the area, but fails to mention the new 8-hour ozone standard adopted by the
California Air Resources Board ("CARB") on April 28 , 2005. Since the document
fails entirely to mention this standard, there is no analysis of how the project may
affect the standard, or the region s ability to comply with the standard.

On April 28, 2005 , CARB adopted a new 8-hour ozone standard of 0.070 parts
per million. (Exhibit 1). The EIR cites only the I-hour ozone standard of 0.09 ppm
and does not mention the 8-hour standard. (EIR , p. 3. 3). Ozone presents very
significant human health impacts , and the Los Angeles region has the worst ozone
problem in the nation. The EIR admits that the Project will increase emissions of
ozone precursors nitrogen oxides (NOx) and volatile organic compounds (VOCs).
1724-002a
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(EIR section 3.2). Thus, the Project will exacerbate the region s already
unacceptable ozone problem.20 Since the EIR has not yet been certified, it should be
revised to address the 8-hour ozone standard, including how the Project may affect
the region s ability to meet that standard, and analyze the feasible measures that
may reduce this impact.

An understanding of the nature of ozone pollution will help to understand
why an individual and cumulative impacts analysis is so vitally important to
understand the impacts of the Project. Ozone, the principal element of smog, is a
secondary pollutant produced when two precursor air pollutants volatile organic
compounds (''VOCs ) and nitrogen oxides C''NOx react in sunlight. VOCs and
NOx are emitted by a variety of sources , including cars , trucks , industrial facilities
petroleum-based solvents , and diesel engines.

The human health and associated societal costs from ozone pollution are
extreme. In proposing a new rulemaking limiting emissions of NOx and particulate
matter from certain diesel engines , EP A summarized the effects of ozone on public
health:

A large body of evidence shows that ozone can cause harmul respiratory
effects, including chest pain, coughing and shortness of breath , which affect
people with compromised respiratory systems most severely. When inhaled
ozone can cause acute respiratory problems; aggravate asthma; cause
significant temporary decreases in lung function of 15 to over 20 percent in
some healthy adults; cause inflammation oflung tissue , produce changes in
lung tissue and structure; may increase hospital admissions and emergency
room visits; and impair the body's immune system defenses , making people
more susceptible to respiratory illnesses."22

Moreover, ozone is not an equal opportunity pollutant, striking hardest the
most vulnerable segments of our population: children , the elderly, and people with
respiratory ailments. (ld. Children are at greater risk because their lung capacity
is stil developing, because they spend significantly more time outdoors than adults

especially in the summertime when ozone levels are the highest, and because

20 Kings County Farm Bureau v. City of Hanford 221 Cal.App.3d 692 (1990).
21 American Petroleum Institute v. Costle 665 F.2d 1176 , 1181 (D.C. Cir. 1981).
2266 Fed. Reg. 5002 , 5012 (Jan. 18 2001).

1724-002a
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they are generally engaged in relatively intense physical activity that causes them
to breathe more ozone pollution. (ld.

Ozone has severe impacts on milions of Americans with asthma. While it is
as yet unclear whether smog actually causes asthma, there is no doubt that it
exacerbates the condition.23 Moreover, as EPA observes , the impacts of ozone on
asthmatics are of special concern particularly in light of the growing asthma

problem in the United States and the increased rates of asthma-related mortality
and hospitalizations, especially in children in general and black children in
particular."24 In fact:

(A)sthma is one of the most common and costly diseases in the United
States. ... Today, more than 5 percent of the US population has asthma
(and) (o)n average 15 people died every day from asthma in 1995. ... In 1998,
the cost of asthma to the U.S. economy was estimated to be $11.3 bilion , with
hospitalizations accounting for the largest single portion of the costS. "25

The health and societal costs of asthma are wreaking havoc here in
California. There are currently 2.2 million Californians suffering from asthma.26 In

1997 alone , nearly 56 413 residents , including 16 705 children , required
hospitalization because their asthma attacks were so severe. Shockingly, asthma is
now the leading cause of hospital admissions of young children in California. Id. 

1. Combined with very real human suffering is the huge financial drain of asthma
hospitalizations on the state s health care system. The most recent data indicate
that the statewide financial cost of these hospitalizations was nearly $350 000 000
with nearly a third of the bil paid by the State Medi-Cal program. (ld. at 4.

The Los Angeles air basin has the worst ozone problem in the nation. The
EIR admits that the Project wil increase emissions of NO x and VOCs which create
ozone. The EIR must discuss how the project may impact the new more stringent

23 See 66 Fed. Reg. 5002 , 5012 (Jan. 18 2001) (EPA points to "strong and convincing
evidence that exposure to ozone is associated with exacerbation of asthma-related
symptoms
24 62 Fed. Reg. at 38864.

66 Fed. Reg. at 5012.

26 California Department of Health Services California County Asthma Hospitalization
Chart Book, August 1 , 2000.

1724-002a
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ozone standard, and propose feasible mitigation measures to reduce ozone precursor
emISSIons.

In short, in light of the regional nature of the ozone problem, the failure of
the Los Angeles area to meet ozone standards, the public health threat presented by
ozone pollution, and the already serious respiratory problems in the area, ozone is
precisely the type of pollutant that must be analyzed for its cumulative and
individually-significant impacts. Thus, the City must prepare an SEIR for the
Project to fully analyze , disclose to the public and consider mitigation measures to
address this important public health problem.

III. THE DEIR FAILS TO ANALYZE AN MITIGATE ALL POTENTIALY
SIGNIFICANT IMPACTS

An EIR must disclose all potentially significant adverse environmental
impacts of a project. CEQA requires that an EIR must not only identify the
impacts , but must also provide "information about how adverse the impacts wil
be."29 The lead agency may deem a particular impact to be insignificant only if it
produces rigorous analysis and concrete substantial evidence justifyng the

finding.3o The DEIR for this Project fails to do so.

As explained by a recent CEQA decision:

The EIR must demonstrate that the significant environmental
impacts of the proposed project were adequately investigated and
discussed and it must permit the significant effects of the project to be
considered in the full environmental context." (Guidelines 15125
subd. (c). ) We interpret this Guideline broadly in order to "afford the
fullest possible protection to the environment. (Kings County Farm
Bureau, supra 221 Cal. App. 3d 692, 720. ) In so doing, we ensure that
the EIR's analysis of significant effects , which is generated from this
description of the environmental context , is as accurate as possible.

27 See, Kings County, supra.
28 

Pub. Res. Code 21100(b)(1). CEQA Guidelines section 15126(a); Berkeley Jets 91 Cal.
App. 4th 1344, 1354.
29 Santiago County Water Dist. v. County of Orange 118 Cal.App.3d 818, 831 (1981).
30 Kings County Farm Bureau v. City of Hanford 221 Cal.App.3d 692 (1990).
I724-002a
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(See also Remy et at Guide to the CaL Environmental Quality Act
(CEQA) (10th ed, 1999), pp. 374-376. )31

A. Em Fails to Accurately Describe or Mitigate Traffc Impacts.

Registered Professional Engieer Tom Brohard explains that the ElR vastly
underestimates traffc impacts that will be generated by the Project. Mr. Brohard
uses up-to-date traffc models to conclude that the Project 25% more daily trips than
calculated in the ElR.

Despite acknowledgig significant traffc impacts at eleven intersections
(page 3, 11-25), the EIR later omits one of the intersections (Pasadena Ave.! Wilow
Street) entirely from its mitigation measure discussion. (Brohard Comments

, p.

8).

The ElR concludes that the impacts at five often intersections would not be
mitigated below the level of significance for the year 2014. (Brohard Comments

, p.

9).

The ElR concludes that no feasible mitigation measures are available to
mitigate significant traffc impacts at Atlantic Ave./Willow Street, Long Beach
Blvd./Wilow Street, or Long Beach Blvd./Wardlow Road, The EIR states

, "

physical mitigation measure is feasible; any additional turn lanes would require
widening and additional right of way." However, as Mr. Brohard explains , there is
nothing inherently infeasible about the purchase of additional right of way or the
creation of additional turn lanes , and such measures are often required to mitigate
traffc impacts. (Brohard Comment, p, 9).

An SEIR must be prepared to properly analyze and disclose the Project'
traffc impacts and to propose feasible mitigation measures.

B. Em Fails to Accurately Describe or Mitigate Toxic Contamination
Impacts.

As discussed above, the site of the proposed Project is heavily contaminated
with toxic chemicals. Environmental expert John Williams and DTSC have raised
significant concerns about the unknown extent of the contamination, the potential
risks posed by the contamination , and the lack of any adequate mitigation plan,

31 Friends of the Eel River v. Sonoma County Water Agency, (2003) 108 Cal. App, 4th 859,
874.

1724-002a



May 4, 2005
Page 13

Mr. Williams points out that it is possible that methane and other hazardous gases
may migrate into buildings. In fact, at least one other building in the complex was
required to install a methane gas mitigation system for this very reason.

Among the toxic chemicals identified on the site are arsenic , lead, selenium
benzene, freon, xylene , ethylbenzene, toluene, methane, hydrogen sulfide and other
VOCs. Many of these chemicals are known to be highly toxic to humans.

Benzene has been identified by the state as a chemical known to cause
cancer in humans, and has been linked strongly to leukemia.
Ethylbenzene can cause eye and throat irritation, dizziness and
weakness.
Xylene can cause irritation to the eyes, nose and throat, impaired
memory, and dizziness. Xylene can damage the liver, kidneys , lungs
heart and nervous system, and can damage fetuses if pregnant women
are exposed.

Lead has been identified by the State of California as a chemical
known to cause cancer and reproductive toxicity in humans.
According to the United States Environmental Protection Agency (US
EPA), lead can cause brain damage , learning deficits , hearing
problems, headaches , diffculties during pregnancy, high blood
pressure , memory and concentration problems , and muscle and joint
pain.36 Reduced IQ is one of the most common effects oflead poisoning
in children. Each three microgram increase in lead poisoning has been
found to result in a one-point drop in IQ.37 Aduits can be exposed to
lead in soil through gardening or other outdoor activities , but children
are at much greater risk of lead poisoning due to the fact that they
often place their hands , yard toys , soil , and other objects into their
mouths.

32 Proposition 65 Status Report , Exhbit 2; ATSDR, Public Health Statement for Benzene
Exhbit 3.
33 ATSDR, Public Health Statement for Ethylbenzene, Exhbit 4.
34 ATSDR, Public Health Statement for Xylene, Exhibit 5.
35 Proposition 65 Status Report, Exhbit 2.
36 US EPA Lead Fact Sheet, Exhbits 6 and 
37 Lead Health Effects and Sources of Exposure, Exhbit 8.
38 Exhbits 6-
1724-002a
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Arsenic is known to cause lung cancer, bladder cancer, skin lesions
and other ailments.

DTSC submitted comments on the project, concluding that the EIR "did not
provide sufficient description of the extent and nature of contamiation existing at
the site , or analysis of the potential impacts associated with potential RAW
(remedial action workplan) activities. This is primarily due to the fact that
information related to the extent and nature of the contamination is still being
acquired and evaluated for the development of a draft RAW." (DTSC Comment, p. 2
(March 16 , 2005)). DTSC also concludes that that "the specific impacts and
mitigation measures associated with the removal/remediation of contaminated
media that may be encountered during construction have not been outlined." CId.
Since the site has not been adequately characterized, it is unclear whether the site
exceeds applicable clean-up standards, and if so, by how much.

Finally, and most significantly, DTSC states that "elements of the clean-up
requiring mitigation including, but not limited to , soil excavation, on site storage
off-site transportation , and backfll need to be adequately addressed. The actions
that will be outlined in the draft RAW for the Project must be evaluated and
incorporated in the final version of the EIR. (Id. ). DTSC also states that
specific impacts associated with the removal of contaminated soil, and

corresponding mitigation measures must be outlined in the final EIR. (Id. at
3). However, the final EIR did not evaluate, incorporate, or even describe

such remedial activities.

Despite the extensive contamination, and clear routes of exposure to hospital
workers, patients, construction workers and others, the EIR presents absolutely no
mitigation proposal. Risks may be particularly pronounced given the certain
presence of children on the site due to the children s hospital.

Instead of proposing mitigation, the EIR states that the toxic contamination
wil be mitigated in the future pursuant to a plan that will be developed by various
agencies including the DTSC , the Long Beach Health Department and the South
Coast Air Quality Management District. (Mitigation measures 1- , pp. 3. 14-

17).

39 Dniv. of Calif. Berkeley, Program in Arsenic Health Effects Research, Exhbit 9.
40 Calif. Regional Water Quality Control Board, Screening for Environmental Concerns at
Sites with Contaminated Soil and Groundwater. Exhibit 10.
1724-002a
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CEQA prohibits deferring the formulation of mitigation measures to post-
approval studies.41 An agency may only defer the formulation of mitigation
measures when it possesses '''meaningful information' reasonably justifying an
expectation of compliance."42 A lead agency is precluded from making the required
CEQA findings unless the record shows that all uncertainties regarding the
mitigation of impacts have been resolved; an agency may not rely on mitigation
measures of uncertain effcacy or feasibility.43 This approach helps "insure the
integrity of the process of decisionmaking by precluding stubborn problems or

serious criticism from being swept under the rug."44

Moreover, by deferring the development of specific mitigation measures , the
Applicant has effectively precluded public input into the development of those
measures. CEQA prohibits this approach. As explained by the Sundstrom court:

An EIR ... (is) subject to review by the public and interested agencies. This
requirement of "public and agency review" has been called "the strongest
assurance of the adequacy of the EIR." The final EIR must respond with
specificity to the "significant environmental points raised in the review and
consultation process." . . . Here , the hydrological studies envisioned by the
use permit would be exempt from this process of public and governmental
scrutiny.

The EIR suffers from the same fatal flaw. The EIR recognizes significant
toxic chemical-related impacts , but fails to describe the scope or severity of those
impacts , and fails to identify any specific mitigation measures to protect public
health and the environment. By proposing that mitigation for this very significant

41 
CEQA Guidelines 15126.4(a)(1)(B); Sundstrom u. County of Mendocino (1988) 202

Cal.App.3d 296, 308-309.
42 

Sundstrom at 308; see also Sacramento Old City Association u. City Council of
Sacramento (1991) 229 Cal.App.3d 1011 , 1028-29 (mitigation measures may be deferred
only "for kinds of impacts for which mitigation is known to be feasible
43 

Kings County Farm Bureau u. City of Hanford (1990) 221 Cal.App.3d 692 , 727 (finding

groundwater purchase agreement inadequate mitigation because there was no evidence
that replacement water was available).
44 Concerned Citizens of Costa Mesa, Inc. u. 32nd Dist. Agricultural Assn. (1986) 42 Cal.
929, 935.
45 Sundstrom 202 Cal.App.3d at 308.
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impact be deferred until after the close of the CEQA process , the City is sweeping a
very stubborn problem "under the rug" in violation of CEQA.

Also , by proposing that mitigation measures be developed by other agencies
(DTSC , the Long Beach Health Department and the South Coast Air Quality
Management District), the City is abdicating its responsibility as CEQA lead
agency. AsCEQA lead agency, the City has a duty to ensure that all impacts are
fully analyzed and mitigated, and the City may not pass this responsibility onto
another agency. 

An SEIR is required to analyze significant toxic contamination impacts, and

to propose mitigation measure. The SEIR must be circulated for full public review
so that the public may review concrete mitigation measures to determne their
adequacy.47 As a leading CEQA treatise explains

, "

in Perley v. Board of Supervisors
(1982) 137 Cal.App.3d 424 , the court held that the public has a right to review a
project described in a (CEQA document) in its final form and suggested that a
(CEQA document) must be recirculated if mitigation measures are added. "48

C. EIR Fails to Adequately Describe or Mitigate Significant Air
Quality Impacts from Project Construction.

The EIR admits that the Project wil have significant operational and
construction air quality impacts. The EIR admits that construction emissions wil
exceed applicable significance thresholds for carbon monoxide (CO), nitrogen oxides
(NOx), and reactive organic compounds (RaGs , also known as VOCs). (EIR, p. 3.
11). The EIR also admits that the Project's operational emissions wil combine with
these construction emissions in 2010 to create cumulatively significant air impacts
for CO , NOx and RaGs. (Id. p. 3. 12). The EIR also admits that the Project'
operational impacts a build-out will be significant for NOx and RaGs. (Id. , p. 3.
15).

46 Planning and Conservation League v. Dept. of Water Resources (2000) 83 Cal.App.4 892
903; Eller Media v. Community Redevel. Agency (2003) 108 Cal.App.4 38.

47 
Gentry v. City of Murrieta (1995) 36 Cal.App.4th 1359, 1391- , 1411 , 1417.

48 Kostka & Zishcke Practice Under the Calif Environ, Quality Act at 19.
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Despite these admissions of significant air quality impacts , the EIR fails to
require implementation of all feasible mitigation measures, and admits that the
Project's air quality impacts wil remain significant even after implementation of all
mitigation measures set forth in the EIR. (Id. , p. 3. 20). While the EIR includes
several construction emission mitigation measures, the list fails to include many
feasible measures that are routinely required by other agencies.

The EIR includes almost no mitigation required for operational emissions
other than to "encourage" carpooling and the use of public transportation. The EIR
is silent on how the "encouragement" wil be enforced or executed. Possible
operational emission mitigations could include shuttle service to public transit
stations , use of energy efficient windows , insulations and appliances , preferential
parking for hybrid and low-emission vehicles , and other measures. The EIR
considers none of these. An SEIR must be prepared to propose and require
implementation of additional feasible mitigation measures.

EIR Fails to Include Al Feasible Measures to
Reduce Construction Particulate Emissions.

The EIR fails to consider numerous feasible measures to reduce
construction emissions. For example the Bay Area Air Quality Management
District (BAAQMD) suggests the following construction mitigations:

. Install wheel washers for all exiting trucks , or wash off the tires or
tracks of all trucks and equipment leaving the site.

. Install wind- breaks , or plant trees/vegetative wind breaks at
windward side(s) of construction areas.

. Suspend excavation and grading activity when winds (instantaneous
gusts) exceed 25 mph.

. Limit the area subject to excavation , grading and other construction
activity at anyone time.

The EIR requires some but not all of these measures. They are all feasible
and CEQA requires their implementation. (BAAQMD CEQA Guidelines
1999 p. 15)

In addition, there are numerous additional relevant and reasonable measures
contained in the CEQA guidelines and rules of air districts and other agencies that

1724-002a
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should be required for this Project. Further, several agencies have conducted
comprehensive studies of fugitive dust control measures to bring their region into
compliance with federal ambient air quality standards on PMI0.

The South Coast Air Quality Management District ("SCAQMD") has
sponsored research , passed regulations (e. Rule 403),49 and published guidelines
that identify best management practices for controlling fugitive dusts at
construction sites. The Rule 403 Implementation Handbook contains a list of such
measures. Some of the feasible mitigation measures identified by the SCAQMD
and other agencies include:

For backflling during earthmoving operations, water backfll material or
apply dust palliative to maintain material moisture or to form crust when
not actively handling; cover or enclose backfll material when not actively
handling; mix backfll soil with water prior to moving; dedicate water
truck or large hose to backfllng equipment and apply water as needed;
water to form crust on soil immediately following backflling; and empty
loader bucket slowly; minimize drop height from loader bucket. (CCHD)51

During clearing and grubbing, pre-wet surface soils where equipment wil
be operated; for areas without continuing construction, maintain live
perennial vegetation and desert pavement; stabilize surface soil with dust
palliative unless immediate construction is to continue; and use water or
dust palliative to form crust on soil immediately following
clearing/grubbing. (CCHD)

While clearing forms , use single stage pours where allowed; use water
spray to clear forms; use sweeping and water spray to clear forms; use

49 South Coast Air Quality Management District ("SCAQMD"

), 

Revised Final Staff Report
for Proposed Amended Rule 403-Fugitive Dust and Proposed Rule 1186-PM10 Emissions
from Paved and Unpaved Roads, and Livestock Operations Februar 14, 1997.
50 South Coast Air Quality Management District ("SCAQMD"

), 

Rule 403 Implementation
Handbook January 1999.
51 The following acronyms are used in this listing of mitigation measures: ADEQ = Arzona
Deparment of Environmental Quality; BCAQMD = Butte County Air Quality Management
District; CCHD = Clark County (Nevada) Health Department; MBUAPCD = Monterey Bay
Unified Air Pollution Control District; SBCAPCD = Santa Barbara County Air Pollution
Control District; SJVAPCD = San Joaquin Valley Unified Air Pollution Control District;
SLOCAPCD = San Luis Obispo County Air Pollution Control District.
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industrial shop vacuum to clear forms; and avoid use of high pressure air
to blow soil and debris from the form. (CCHD)

During cut and fill activities, pre-water with sprinklers or wobblers 
allow time for penetration; pre-water with water trucks or water pulls to
allow time for penetration; dig a test hole to depth of cut to determine if
soils are moist at depth and continue to pre-water if not moist to depth of
cut; use water truck/pull to water soils to depth of cut prior to subsequent
cuts; and apply water or dust palliative to form crust on soil following fill
and compaction. (CCHD)

For large tracts of disturbed land, prevent access by fencing, ditches
vegetation, berms , or other barrier; install perimeter wind barriers 3 to 
feet high with low porosity; plant perimeter vegetation early; and for long-
term stabilization, stabilize disturbed soil with dust pallative or
vegetation or pave or apply surface rock. (CCHD)

In staging areas , limit size of area; apply water to surface soils where
support equipment and vehicles are operated; limit vehicle speeds to 
mph; and limit ingress and egress points. (CCHD)

For stockpiles , maintain at optimum moisture content; remove material
from downwind side; avoid steep sides or faces; and stabilize material
following stockpile-related activity. (CCHD)

To prevent track-out, pave construction roadways as early as possible;
install gravel pads; install wheel shakers or wheel washers , and limit site
access. (CCHD)

When materials are transported off-site, all material shall be covered
effectively wetted to limit visible dust emissions , or at least six inches of
freeboard space from the top of the container shall be maintained.
(BAAQMD , SJVAPCD , Rule 403 Handbook, ADEQ)

Where feasible , use bed-liners in bottom-dumping haul vehicles. (Rule
403 Handbook)

Grade each phase separately, timed to coincide with construction phase or
grade entire project, but apply chemical stabilizers or ground cover 
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graded areas where construction phase begins more than 60 days after
grading phase ends. (Rule 403 Handbook)

All operations shall limit or expeditiously remove the accumulation of
mud or dirt from adjacent public streets at least once every 24 hours when
operations are occurring. (BAAQMD) (The use of dry rotary brushes is
expressly prohibited except where preceded or accompanied by sufficient
wetting to limit the visible dust emissions.) (Use of blower devices is
expressly forbidden. (SJVAPCD)

Following the addition of materials to , or the removal of materials from
the surface of outdoor storage piles , said piles shall be effectively
stabilized of fugitive dust emissions utilizing sufficient water or chemical
stabilizer/suppressant. (SJVAPCD , ADEQ)

During initial grading, earth moving, or site preparation, projects 5 acres
or greater may be required to construct a paved (or dust palliative treated)
apron, at least 100 ft in length, onto the project site from the adjacent site
if applicable. (BCAQMD)

Post a publicly visible sign with the telephone number and person to
contact regarding dust complaints. This person shall respond and take
corrective action within 24 hrs. (BCAQMD , MBUAPCD , CCHD)

Prior to final occupancy, the applicant demonstrates that all ground
surfaces are covered or treated sufficiently to minimize fugitive dust
emissions. (BCAQMD)

Gravel pads must be installed at all access points to prevent tracking of
mud on to public roads. (SBCAPCD)

. The contractor or builder shall designate a person or persons to monitor
the dust control program and to order increased watering, as necessary, to
prevent transport of dust offsite. (SBCAPCD , SLOCAPCD)

Prior to land use clearance , the applicant shall include , as a note on a
separate informational sheet to be recorded with map, these dust control
requirements. All requirements shall be shown on grading and building
plans. (SBCAPCD , SLOCAPCD)
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All roadways , driveways, sidewalks , etc. to be paved should be completed
as soon as possible. In addition, building pads should be laid as soon as
possible after grading unless seeding or soil binders are used.
(SLOCAPCD)

Barrers with 50% or less porosity located adjacent to roadways to reduce
windblown material leaving a site. (Rule 403 Handbook)

Limit fugitive dust sources to 20% opacity. (ADEQ)

Require a dust control plan for earthmoving operations. (ADEQ)

All of these measures are feasible and various combinations of them are
routinely required elsewhere to reduce fugitive PM10 emissions. See the fugitive
dust control program for the Big Dig (Kasprak and Stakutis 2000 ), for the EI Toro
Reuse Draft EIR , and for the Padres Ballpark Final EIR.

The EIR requires implementation of some , but not all of these measures.
They are all feasible , and so must all be required under CEQA. The City must
prepare a SEIR that includes all the above feasible measures to mitigate the
significant adverse impact caused by fugitive PM10 pollution.

52 A. Kasprak and P.A. Stakutis , A Comprehensive Air Quality Control Program for a Large
Roadway Tunnel Project Proceedings of the Air Waste Management Association s 93
Annual Conference Exhibition June 18- , 2000.
53 County of Orange Draft Environmental Impact Report No. 573 for the Civilian Reuse of
MCAS El Toro and the Airport System Master Plan for John Wayne Airport and Proposed
Orange County International Airport, Draft Supplemental Analysis Volume 1 , April 2001
pp. 2-121 to 2-123.
54 City of San Diego Final Subsequent Environmental Impact Report to the Final Master
Environmental Impact Report for the Centre City Redevelopment Project and Addressing the
Centre City Community Plan and Related Documents for the Proposed Ballpark and
Ancillary Development Projects, and Associated Plan Amendments V. IV. Responses to
Comments , September 13 , 1999 , pp. IV-254 to IV-256.
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EIR Fails to Include Al Feasible Measures to
Reduce Construction Diesel Emissions.

The EIR fails to include any measures to reduce diesel emissions during
construction. Many feasible measures are available, and would reduce NOx, sulfur
and particulate emissions. BAAQMD's CEQA Guidelines recommend the following
measures to reduce diesel exhaust:

Use of alternative fueled construction equipment
Minimizing idling time
Maintaining properly tuned equipment
Limiting the hours of operation of heavy duty equipment and/or the
amount of equipment in use

Further, the BAAQMD guidelines recommend that " (if) a project may result in
public exposure to high levels of diesel exhaust, the Lead Agency should propose
mitigation measures to reduce this impact" and recommend the following measures
for construction equipment (ld. p. 60.

Conversion to cleaner engines
. Use of cleaner (reduced sulfur) fuel

Regular maintenance - keep equipment well tuned
Add-on control devices particulate traps , catalytic oxidizers
Buffer zone between facility and sensitive receptors

In addition, other feasible measures to reduce diesel emissions include:

Requiring Aqueous Diesel Fuels
Requiring Diesel Particulate Filters
Requiring Cooled Exhaust Gas Recirculation (EGR)
Requiring ultra low sulfur diesel
Requiring the use of electric-powered equipment where possible
Requiring alternative diesel formulations
Requiring California Air Resources Board ("CARB")-certified construction
equipment
Requiring post-combustion controls

These measures are unquestionably feasible, and should be required. An
SEIR should be prepared to analyze and implement such measures.
1724-002a
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IV. EIR FAIS TO DESCRIBE OR MITIGATE THE PROJECT'
CUMTIV IMACTS.

An EIR must discuss significant "cumulative impacts. CEQA Guidelines 

15130(a). This requirement flows from CEQA Section 21083 , which requires a
finding that a project may have a significant effect on the environment if

the possible effects of a project are individually limited but
cumulatively considerable. . . . ' Cumulatively considerable' means that
the incremental effects of an individual project are considerable when
viewed in connection with the effects of past projects, the effects of
other current projects , and the effects of probable future projects.

Public Resources Code 21083.

As the court stated in Communities for a Better Environment v. Cal.
Resources Agency ("CRE v. CRA")55

Cumulative impact analysis is necessary because the full
environmental impact of a proposed project cannot be gauged in a
vacuum. One of the most important environmental lessons that has
been learned is that environmental damage often occurs
incrementally from a variety of small sources. These sources appear
insignificant when considered individually, but assume threatening
dimensions when considered collectively with other sources with
which they interact.

Cumulative impacts are defined as "two or more individual effects which
when considered together, are considerable or which compound or increase other
environmental impacts. CEQA Guidelines 15355(a). " (IJndividual effects may be
changes resulting from a single project or a number of separate projects. Id.

As set forth by the court in CBE v. CRA 103 Cal.App.4th at 117:

The cumulative impact from several projects is the change in the
environment which results from the incremental impact of the project

55 (2002) 103 Cal.App.4th 98, 114
1724-002a



May 4 , 2005
Page 24

when added to other closely related past, present, and reasonably
foreseeable probable future projects. Cumulative impacts can result
from individually minor but collectively significant projects taking
place over a period of time.

A legally adequate "cumulative impacts analysis" views a particular project over
time and in conjunction with other related past, present, and reasonably foreseeable
probable future projects whose impacts might compound or interrelate with those of
the project at hand. "Cumulative impacts can result from individually minor but
collectively significant projects taking place over a period of time. CEQA
Guidelines 15355(b).

To comply with CEQA, an EIR must contain either "a list of past, present
and probable future projects producing related or cumulative impacts, including, if
necessary, those projects outside the control of the agency," or "a summary of
projections contained in an adopted general plan or related planning document, or
in a prior environmental document which has been adopted or certified, which
described or evaluated regional or areawide conditions contributing to the
cumulative impact. "56

Here , the EIR violates CEQA by failing to provide any cumulative impact
analysis at all for most subject areas, including air quality, aesthetics , geology,
hazardous materials , land use planning and public services. However, the EIR
admits that there are significant environmental impacts from air pollution
hazardous materials , and impacts to fire protection services. Instead of analyzing
these and other potential environmental impacts, the EIR provides conclusory
statements that there wil be no cumulative impacts , contradicting its conclusions
that there will be significant impacts, impermissibly limits the geographic scope of
the cumulative impacts , and impermssibly relying on planning documents.

56 
CEQA Guidelines 15130(b)(1); San Joaquin Raptor/Wildlife Rescue Ctr. v. County of

Stanislaus (1994) 27 Cal.AppA 713 740.
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A. The Cumulative Impacts Analyses Are Impermssibly Conclusory,
Contradictory, and Incomplete

Mere conclusory statements are not sufficient to satisfy the cumulative
impacts analysis requirement. 57 A proper cumulative impact analysis must be
supported by references to specific evidence. Id. As the Court in Mountain Lion
Coalition explained

, "

it is vitally important that an EIR avoid minimizing the
cumulative impacts. Rather, it must reflect a conscientious effort to provide public
agencies and the general public with adequate and relevant detailed information
about them. Id. at 1051. "A cumulative impacts analysis which understates
information concerning the severity and significance of cumulative impacts impedes
meaningfl public discussion and skews the decisionmaker s perspective concerning
the environmental consequences of the project, the necessity for mitigation
measures , and the appropriateness of project approval." Id.

This EIR fails to support its conclusions with any evidence that there wil be
no cumulative impacts for almost every category of impact analyzed.

. Air Quality

The EIR clearly states that "proposed project would be anticipated to have
significant impacts to air quality during operations due to the exceedance of the
SCACMD significance threshold for NOx." (EIR at 3. 13). However, the City then
makes the contradictory claim that the project would not have significant
cumulative air impacts because "the operational emissions from the proposed
project are individually insignificant. (ld. at 3. 16). The City, however, admits
that the project's air emissions would be significant, leading to the conclusion that
the cumulative impacts wil also be significant. The City cannot now 'unring that
bell. '58

Furthermore, the air quality cumulative impacts analysis is deficient because
it fails to provide the necessary quantitative analysis , impermissibly limits the
geographic scope considered and impermssably relies on planning documents to
obviate the proper study of the cumulative air quality impacts. These issues are
addressed in Section B below.

57 
Mountain Lion Coalition u. Fish Game Comm (1989) 214 Cal.App.3d 1043 1047.

58 Stanislaus Audubon u. Stanislaus (1995) 33 Cal.App.4th 144, 154.
1724-002a



May 4 , 2005
Page 26

. Aesthetics

The EIR makes the bald conclusion that "due to the vicinity of the other
development projects to the proposed project area , the proposed project would not
result in cumulative impacts." (EIR at 3. 8). However, the EIR does not provide
any evidence, analysis or detail to substantiate this conclusion.

. Geology and Soils

EIR makes the bald conclusion that "(b)ecause the geology and soils impacts
expected from the implementation of the proposed project do not affect lands outside
the boundaries of the proposed project site, these impacts do not create any
cumulative impacts on the environment outside of the proposed project boundaries.
(ld. 3.4-15). However, the EIR does not provide any evidence , analysis or detail to
substantiate this conclusion. Furthermore, while it may be true that no cumulative
impacts wil result "outside of the proposed project boundaries " the EIR failed to
consider if there may be any cumulative impacts within the project boundaries as a
result of this project. (ld.

. Hazardous Materials

The EIR first admits that the Project may have significant environmental
impacts: "the proposed project has the potential to result in significant impacts to
the public or the environment related to the routine transport, use , or disposal of
hazardous materials (ld. at 3. 9), and that " (o)ff-site transport and disposal
routes for biomedical, radiological, hazardous , and nonhazardous may include the
route. . . within 0. 25 miles of the (Jackie Robinson Elementary) school." (Id. 3.

11). The cumulative impacts analysis, however, contradicts this conclusion two
pages later the bald conclusion that " (b)ecause the hazards and hazardous materials
impacts expected from the implementation of the proposed project do no affect lands
outside the boundaries of the proposed project site , these impacts do not create any
cumulative impacts on the environment outside the proposed project boundaries.
(ld. 13). Here the EIR not only fails to substantiate its conclusion that there
wil be no cumulative impacts, but it contradicts its own conclusion that there may
be significant off-site impacts. Furthermore , the EIR fails to even consider any on-
site cumulative impacts that may result from the use , transport and disposal of
hazardous materials.

1724-002a
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. Land Use Planing

The EIR makes the bald conclusion that the Project "would not cause
significant impact to land use planning" because " (aJll of the related projects occur
outside of the Campus. (ld. at 3. 8). However, the EIR does not provide any
evidence , analysis or detail to substantiate this conclusion. Furthermore , the EIR
explains that the Project wil require a zoning amendment that "anticipates the
likely increased future demand for expansion in the capacity of the region s medical
service facilities. (ld. at 3. 7). By its terms, this zoning amendment anticipates
reasonably foreseeable probable future projects whose impacts might compound or
interrelate with those of the project at hand. This EIR violates CEQA by failing to
consider these anticipated future impacts.

. Public Services

The EIR draws the conclusion that there wil be no cumulative impacts in
part because the "proposed project would not require the provision of, or need for
new or physically altered fire protection. (ld. 10-8). However, the EIR does not
provide any evidence , analysis or detail to substantiate this conclusion. In fact, the

ErR stated two pages previously that the "proposed project would have a significant
effect on fire protection and would require mitigation. (ld. 10-6). Thus , cannot
claim the project to have no cumulative impacts on public services when its has
already admitted the opposite. The City cannot now 'unring that bell.'59

B. Cumulative Air Quality Impacts From This Project Are
Significant

As discussed above , this ErR admits that project operations will create
significant impacts to air quality. (ErR at 3. 13). Thus , the conclusion that there
wil be no cumulative impacts is incomprehensible. (ld. at 3. 16).

The cumulative air quality impacts analysis is also deficient because it fails
to provide the necessary quanitative analysis , imperssiably limits the geographic
scope considered and impermissably relies on planning documents to obviate the
proper study of the cumulative air quality impacts.

59 
Stanislaus Audubon v. Stanislaus (1995) 33 Cal.App.4th 144, 154.
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The Air Qualitv Cumulative Impacts Analvsis Lacks the Required
Detail and Analvtical Analvsis.

The Air Quality Cumulative Impacts analysis is sorely deficient. The EIR
merely contains one conclusory paragraph, which incorrectly concludes that there
wil be no cumulative air quality impacts. (EIR at 3. 16). When conducting a
cumulative impacts analysis , the EIR must consider past, present and reasonably
future impacts.

An EIR must include objective measurements of a cumulative impact when
such data are reasonably available or can reasonably be produced by further study,
and is necessary to ensure disclosure of the impact. It is impossible to evaluate
the air quality impacts unless the EIR analyses and considers the data of other
projects that must be considered. Id.

Here , the cumulative impact analysis contains no data whatsoever of other
past, present, or reasonably future projects that may contribute to the cumulative
air impacts. Simply referencing a list of other projects , without providing data
and/or analysis explaining what type and magnitude of impact those projects may
have is not an adequate cumulative impacts analysis.

The Air Qualitv Cumulative Impacts Analvsis Impermissablv Limits
the Geographic Scope

In its air quality impacts analysis, the EIR considers forty-three related
projects. (EIR Figure 2. 1). Although the air quality cumulative impacts analysis
fails to even mention a single other project in the vicinity, the conclusion that there
are no cumulative air impacts implicitly considers these "related projects.
Considering only these local projects, not more than approximately two miles from
the Project location, impermssibly limits the geographic scope of the cumulative
impacts analysis.

The courts have held that cumulative impacts analyses for air quality
impacts must consider projects from the entire air basin. 61 The recent Bakersfield
Citizens case demonstrates why the City has improperly limited the geographic

60 
Kings Country Farm Bureau (1990) 221 Cal.App,3d 692 729,

61 
Kings Country Farm Bureau, 221 Cal.App.3dv692 , 723.
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scope. 62 In Bakersfild Citizens two separate parties were each developing
unrelated retail shopping centers 3.6 miles from one another.63 Each shopping

center failed to consider the cumulative impacts of the other shopping center.64 The

Court found that both EIRs were inadequate because the lead agency failed to
properly define the geographic scope according to CEQA Guidelines Section
15130(b)(1)(B)(3).65 The Court explained that "inaccurate minimization of the
cumulative impacts on air quality" undermined the need for " (p)roper cumulative
impacts analysis (as) absolutely critical to meaningfl environmental review. "66

The City of Long Beach cannot limit its cumulative impacts analysis to a few
projects merely two miles away. It must consider other projects in the air basin
that stand to have cumulative effects with this Project.

Furthermore , the South Coast Air Quality Management District (SCAQMD)
has already provided its view of the geographic scope for cumulative impact
analysis of projects in this area when it prepared its Paramount Refinery Clean
Fuels Project EIR. (Attached as Exhibit 11). The Paramount EIR considered many
projects up to 18 miles away, including two Long Beach projects - the City of Long
reach Streetscape Improvements and the North Long Beach Redevelopment.
(Paramount EIR, Figure 5- , p. 5-4). For this Project EIR, however, the City failed
to consider Paramount's emissions , or the emissions of any of the other facilities 
the same vicinity.

The City is legally required to consider the cumulative impacts of other
projects identified in the EIR, and the other projects identified in the Paramount
Refinery EIR. All of those projects are in the same air basin , and that they all
contribute to the same cumulative air pollution. If, as set forth in the Paramount
Refinery EIR, Projects in Long Beach contribute to the cumulative emissions of the
Paramount Refinery, then the Paramount Refinery and other projects described in
SCAQMD' s EIR for that refinery must contribute to the cumulative emissions of
this Project.

62 
Bakersfield Citizens v. City of Bakersfield (2004) 124 Cal.App.4th 1184

63 124 Cal. App. 4 at 1184.
64 Id. at 1193.

Id.
66Id. 

(citing Kings Country Farm Bureau 221 Cal.App.3d 692).
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In the table below , we add the Project's air emissions as set forth in the EIR
to the cumulative emissions set forth in the Paramount EIR. It is clear that the
Project' s cumulative emissions are significant for every pollutant.

..;
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SOURCE VOC NOx SOx PMI0
Ultramar CARB Phase 514 156 164 678 287
Proi ect
ConocoPhillips Ethanol Import 54(1
& Dist. Proiect
ConocoPhillips CARB RFC 136 514 402
Phase 3

ARCO CARB Phase
Project
Shell CARB Phase 3 Proiect 213 482 2030
ExxonMobil CARB Phase 288 138 103
Project
ChevronTexaco CARB Phase 3 393 347 103 498 843
Proi ect
Third Party Terminals
Paramount Clean Fuels Proiect 104
Industrial Warehouse Project ..1
(No. 10)(2)

Recreational Center Project ..1
(No. 11)(2)

Banco Popular Project (No. 109 ..1
13)(2)

Residential Development (No. ..1
14 and 15)(2)

Long Beach Memorial 286 25.

Cumulative Emissions 4030 468 158 665 551

SCAQMD Thresholds 500 150 150
Significant 

(?)

YES YES YES YES YES

Table 1

Cumulative Operational Emissions
Modified Based on Responses to Comments

(lbsld )

(1) Negative numbers represent emission reductions.
(2) Based on URBEMIS2002 Model , using default assumptions.
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Table 1 indicates that cumulative emissions of all criteria pollutants exceed
the SCAQMD's emission significance thresholds (in bold). The EIR did not disclose
that any emissions were cumulatively significant. These are new significant
impacts that must be mitigated. An SEIR should be prepared to evaluate and
mitigate these significant impacts.

The EIR Impermissibly relies on Planning Documents to Avoid a
Valid Cumulative Impacts Analysis.

Relying on planning documents to avoid preparing a cumulative impacts
analysis in an EIR does not satisfy CEQA's cumulative impact analysis requirement
if summary projections from the planning document are inaccurate , outdated, or
insuffcient. Reliance on planning document is also improper when the proposed
project requires amendments to the plan that are not taken into account by the
general plan EIR' s cumulative impacts analysis. Id.

Here , the EIR simply states that because the project is consistent with land
use plans and zoning, no cumulative impacts analysis are required. (EIR at 3. 16).
As stated in Bakersfield this is inadequate without at the very least showing 
summary of the data leading to this conclusion.

Additionally, the EIR states that land use zoning amendments wil be
necessary for this project. Thus , the EIR cannot rely on these planning documents
and current zoning rules.

The City s Re iance on Air Quality Management Plan is isplaced

. .

The City claims that it does not need to conduct a cumulative impacts
analysis for this project because the project complies with the Air Quality
Management Plan (AQMP).

Reliance on the 2003 AQMP is misplaced, however. CEQA Guidelines
Section 15064(h)(3) allows an agency to forgo cumulative analysis only when a plan
addresses the cumulative problem with a mitigation program that contains specific
requirements that wil avoid or substantially lessen the cumulative problem...

within the geographic area in which the project is located. Here , the City fails to
show any evidence that the AQMP satisfies this requirement.

67 
Bakersfield Citizens v. City of Bakersfield (2004) 124 Cal.App.4th 1184, 1217.
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CONCLUSION.

The Project will have numerous highly significant impacts that are neither
disclosed, analyzed, nor mitigated in the EIR. We urge the City to prepare an SEIR
that fully complies with CEQA prior to approving the Project or certifyng the EIR.
Thank you for considering our comments.

RTD:bh
Attachments

1724-002a
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Caliornia Adopts New Ozone Standard
Chidren s Health Focus of New Requirement

EL MONTE, CALIF. -- Today the Californa Ai Resources Board (AR) approved the nation s most health
protective ozone standard with special consideration for children s health. The new 8-hour-average standad at 0.070
par per millon (ppm) wil fuher protect Californa s most vuerable population from the adverse health effects
associated with ground level ozone, or smog. The new 8-hour-average ozone standard is the fist of its kid in the

It is clear that children who grow up under smoggy skies have greater health problems than those who breathe clean
" said AR Chaian Barbara Riordan. "Calforna has a longstandig record of adopting the world' s cleanest 

qualty stadards and today s action contiues our leadership in protectig public health.

The Children s Envionmental Health Protection Act, passed in 1999, requires the AR , in consultation with the
Offce of Environmental Health Hazard Assessment, to "review all existig health-based ambient ai quality standards
to determe whether these standards protect public health, includig inants and children, with an adequate margin of
safety." As a result of that requirement, the AR today adopted the new ozone standard:

. A new 8-hour-average standard for ozone is established at 0.070 ppm, not to be exceeded.

. Thel-hour-average ozone standard is retaed at 0.09 ppm, not to be exceeded.

Ozone, also known as urban smog, can affect human health in many ways includig: itchy, watery eyes, scratchy
thoat, diffculty breathg, shortess of breath, coughs, heightened astha rates, cardiopulonar cases and prematue
deaths. Research has also shown that ozone is associated with increased hospital visits, emergency room admssions
stdent and worker absences, activity restrctions and prematue death. AR research has shown that ozone is
associated with new cases of astha. 

Children are a paricularly vulnerable population because their increased exposure to ozone can afect lung fuction.
research has also shown that children spend more tie outside, are more active and breathe at a higher rate

.. .

lve to their size than do adults.

Photochemical reactions between oxides of nitrogen (NUx) and volatile organc compounds (VOCs) form unealthy
ground-level ozone. Calorna s geography and cliate help with the creation of ozone because of its war, suny

htt://ww.arb.ca.gov/newsrellnr042805.htm 4/29/2005
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days and mountas that trap ai pollution.
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The new stadards amount to new clean ai goals for the state and set the state s defition of healthy ai. The
standards wil go into effect late ths year or early next year, afer going though Californa s review process for ne
reguations.

For fuer inonnation click here.

The Air Resources Board is a department of the California Environmental Protection Agency. ARB's mission is to promote and protect
public health, welfare, and ecological resources through effective reduction of air pollutants while recognizing and considering effects on the

economy. The ARB oversees all air pollution control effort in California to attain and maintain health based air quality standards.

The energy challenge facing Calorna is real. Every Caliorn needs to tae imedite action to reduce energy consumtion. For a listof
simle ways you can reduce demad and cut your energy cost, see our web site at htt://ww.arb.ca.gov

#####

htt://ww.arb.ca.gov/newsrel/nr042805.htm 4/29/2005
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California approves new ozone-level limits
By Gilian Flaccus
ASSOCIATED PRESS

LOS ANGELES - The state Air Resources Board unanimously adopted a new limit on ozone levels Thursday that gives California the
toughest guidelines in the nation -- a standard that critics argue is largely symbolic.

Supporters estimate that, if fully effective , the new standard could save Califomians milions of dollars each year in medical cost and
productivity losses linked to smog- induced ilness.

They insist that while it may take years for the stte to meet the new standard, its existence will force individual air quality district to
implement 10nQ-term strategies to reduce pollution.

It' s definitely a goal that the air district wil strive for " said Luna Salaver, spokeswoman for the Bay Area Air Quality Management District.

The majority of the stte currently doesn t meet the less-stringent federal standard.

The eight-member board met for nearly 21/2 hours before approving the new limit. California has no authority to impose sanctions for
violations of the rules.

Several board members said they supported the change but expressed concerns about the as-yet-unknown cost of implementing it
statewide.

1nie Holmes-Gen , spokeswoman for the American Lung Association of California, said the new ozone standard is based on the latest
I esearch.

New evidence suggest pollution can cause a host of ilnesses -- heart and lung disease, asthma , premature death -- and can exacerbate
the symptoms of diabetes, she said.

Before the vote, she stressed to board members that they should only consider public health -- not expense -- when considering the new
guideline.

"Today your job is to determine the level at which public health is protected " she said. "We should not settle for anything less.

Ozone pollution occurs when hydrocarbons and nitrogen oxides -- released as fossil fuels bum or chemicals evaporate -- combine with
heat and sunlight.

Clean-air advocacy groups hope the upgraded California stndard wil influence new ozone standards currently under review at the federal
level.

California is the only state that's allowed to have its own air pollution stndards because it had emissions requirements in place before the
federal Clean Air Act was passed in 1971 , said Sonya Lunder, spokeswoman for the Environmental Working Group.

Other states can choose to follow the federal standards or California s tougher standards, she said.

The new stndard passed Thursday calls for an average ozone level that doesn t exceed .07 part per millon over an eight-hour period.
The federaJ eight-hour standard is .08 part per milion. 
Seventy percent of California counties didn t meet the federal eight-hour stndard between 2000-2003, said Lunder, and an estimated 92

rcent of counties would fail the state standard , if implemented. The state already has a one-hour standard for ozone that is stricter than, federal rule. 
The Environmental Protection Agency can withhold federal transportation funds from states that don t meet their ozone standards, but
most sttes have until 2021 to fully comply, state offcials said.

A coalition of groups representing the interest of the automobile and technology industries had opposed the new state eight-hour

htt://ww.contracostaties.com/mld/ccties/lviglscience/11521183.htm ?template=contentModules/p... 4/29/2005



Californa approves new ozone-level lits Page 2 of2

guideline.

Bruce Magnani, legislative advocate for the California Chamber of Commerce, said the proposed standard is so restrictive, it approaches
limiting the amount of ozone pollution to what occurs naturally in the air -- .04 part per milion. 
I think it could only have negative impact on the economy, because it's so strict. No one knows how they re going to implement this,'Magnani said. 

Steven Douglas of the Allance of Automobile Manufacturers said he was worried about a lack of information on the cost associated with
the new standard. He also said he wanted to know how much the state would have to reduce ozone emissions to reach the new target.

The very essence of good public policy is trying to find the balance between the cost and the benefits, " Douglas said. ' 'There isn t any
discussion of the cost (here).

Staff scientists said evaluating that cost would likely take at least until 2007 and possibly longer for areas around Los Angeles.

2005 ContraCostaTimes.com and ",ire service sours. AU Rights Reserved.
http://www.contracostatimes.com
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AOT40

AODA

ARB

AVG

BSA

Abbreviations and Definitionsabscission the normal separation , involving a layer of specialized cells , of
flowers , fruits and leaves of plants

accumulated exposure over threshold of 40 ppb ozone

air quality data action

Air Resources Board

aminoethoxyinyl glycine

Broader Sacramento Area

FEF25-75%

calcium ion

a cover of foliage that forms when the leaves on the branches
trees in a forest overlap during the growing season

controlled environment chamber

Code of Federal Regulations

carbon dioxide

chronic obstructive pulmonary disease

day

the physical , chemical , and biological characteristics of soil

European Stress Physiology and Climate Experiment

Free Air Carbon Enrichment system , a chamber-free , open-air
fumigation design

forced expiratory flow rate between 25 and 75% of forced vital
capacity

federal equivalent method (for air monitoring)

forced expiratory volume in one second

roots with a diameter between 0.5 to 3 mm

of or referring to a plant leaf

federal reference method (for air monitoring)

seedlings that have the same parents , but not necessarily from
seed produced in the same year

forced vital capacity

gram

Great Basin Valleys Air Basin

gram dry weight

geographic information system

canopy

CEC

CFR

C02

COPD

edaphic

ESP ACE

FACE

FEM

FEV1

fine roots

foliar

FRM

full-sib

FVC

GBVAB

gdw

GIS



gfw

half-sib

HN0

homeostasis

H&SC

IPM

Jeffey pine

LCAB

LST

LTAB

MCAB

MDAB

mesophyll cells

mixed conifer

montane

mRNA

mycorrhizae

mycorrhizal trees

gram fresh weight

hour

hectare (= 10 000 m ; an area that is 100 m x 100 m)

seedlings that have one parent in common

hourly mean

nitric acid

the tendency toward maintaining physiological stabilty within
an organism (plant or animal)

Health and Safety Code

Integrated Pest Management.

Pinus jeffreyi Grev. and Balf.

allometric growth coeffcient describing the distribution of dry
weight gain between competing plant parts, defined as the ratio
of the relative growth rates of the competing plant parts

potassium ion

kilogram (= 1 000 g = 2.205 pounds)

kilometer (= 1 000 m = 0.6214 miles)

liter

Lake County Air Basin

local standard time

Lake Tahoe Air Basin

meter (= 3.28 feet)

square meter, an area that is 1 m x 1 m

Mountain Counties Air Basin

Mojave Desert Air Basin

the internal cells of a leaf, distinct from cells at the leaf surface
or from cell layers immediately adjacent to the leaf surface

forests with a tree-layer dominated by a mixture of conifer
species

of or relating to a mountain or mountainous area

messenger RNA (ribonucleic acid)

a biological association of a fungus (e. Pisolihus tinctorius)
with the root cells of a plant (e. , ponderosa pine tree)

trees with roots associated a mycorrhizae fungus



NARSTO

NCAB

NCCAB

NCLAN

NEPAB

N02

NOx

all
OTC

PAR

phloem

photosynthesis

Pisolihus tinctorius

ppb

ppb-

ppm

ppm-

sample size

a public/private partnership to coordinate research in Canada
Mexico and the United States on tropospheric air pollution
(fonnerly the North American Research Strategy for
Tropospheric Ozone)

North Coast Air Basin

North Central Coast Air Basin

National Crop Loss Assessment Network, a national study of
ozone impacts on crops, undertaken during the 1980s

Northeast Plateau Air Basin

nanogram (= 0.000000001 g = 10-

ammonium nitrate

nanoliter (10-

nanometer, or one bilionth of a meter

nitric oxide , the primary nitrogen-containing by-product of
combustion

nitrogen dioxide

nitrogen oxides (or oxides of nitrogen)

not statistically significant at p =0.

ozone; triatomic oxygen

ozone injury index

open top field exposure chamber

photosynthetically active radiation (400 - 700 nm)

the plant tissue through which sugars and other organic
materials are transferred to different parts of the plant

the production by green plants of organic compounds from
water and carbon dioxide using energy absorbed from sunlight

a mycorrhizae-fonning fungus that forms root-associations with
a wide variety of pine and other tree species

parts per bilion by volume

parts 'per billon hours (Le. , sum of concentration times
duration), a measure of exposure to ozone

parts per million by volume

parts per milion hours (Le. , sum of concentration times
duration), a measure of exposure to ozone



process rates

QAS

R:S

RGR

RuBisCO

RuBP

SCCAB

SCOIAS

SDAB

senescence

SFBAAB

shoot

sieve cells

SIP

SJV AB

SoCAB

SSAB

sucrose

(sucrose) translocation

SUM06

terrain-effect winds

TREEGRO

the degree or amount at which specific actions or activities
occur (e. , water vapor loss from leaves of plants)

Quality Assurance Section (of ARB)

ratio of root biomass (dry weight) to shoot biomass

relative growth rate , defined as the difference in the dry weight
of a plant or plant part over a time period , divided by the initial
dry weight and the length of the time period

relative humidity

ribulose bisphosphate carboxylase-oxygenase

ribulose bisphosphate

South Central Coast Air Basin

Sierra Cooperative Ozone Impact Assessment Study

San Diego Air Basin

the onset of aging - a phase in plant development from
maturity to the complete loss of organization and function in
plants

San Francisco Bay Area Air Basin

the aboveground portion of the plant (e. , leaves , stems
flowers , and fruits)

the primary type of cell found in the phloem of plants

State I mplementation Plan

San Joaquin Valley Air Basin

South Coast Air Basin

Salton Sea Air Basin

a disaccharide (with 12 carbon atoms) commonly found in
plants

the movement of sucrose (or other soluble organic food
materials) through plant tissues - most commonly from leaves
to stemslroots

an ozone exposure metric involving concentration weighting,
defined as the sum of all hourly mean ozone concentrations
equal to or greater than 70 ppb

air currents influenced by the geographic features of the land
that it passes over

a physiologically based computer simulation model of tree
growth and development



Ulmus americana

UN-ECE

USD

USDA

USDI

USEPA

USV

VPD

whorl

ZAP

the scientific name for "American Elm

United Nations Economic Commission for Europe

United States dollars

United States Department of Agriculture

United States Department of the Interior

United States Environmental Protection Agency

Upper Sacramento Valley 
deposition velocity, defined as deposition flux of ozone divided
by its concentration in air (usually in cm/s or m/s)

vapor pressure deficit, a measure of evaporative demand of air

the arrangement of leaves , petals, etc. , at about the same
place on a stem

week

year

zonal application system , a chamber-free , open-air exposuresystem 
microgram (= 0.000001 g = 10-6 g)

micrometer or micron (= 0.000001 m = 10-



Executive Summary
The California Health and Safety Code in section 39606, requires the Air
Resources Board to adopt ambient air quality standards at levels that adequately
protect the health of the public, including infants and children , with an adequate
margin of safety. Ambient air quality standards are the legal definition of clean
air. In December 2000 , as a requirement of the Children s Environmental Health

Protection Act (Senate Bil 25, Escutia, Stats. 1999 , Health and Safety Code
39606 (d)(1)), the Air Resources Board (ARB or Board), approved a report
Adequacy of California Ambient Air Quality Standards" (ARB and OEHHA, 2000)

that contained a brief review of all of the existing health-based California ambient
air quality standards.

Following this review, the standard for ozone, currently set . at 0.09 parts per
millon (ppm) for one hour, was prioritized to undergo full review after review of
the standards for particulate matter and sulfates. Staff from ARB and the Offce
of Environmental Health Hazard Assessment (OEHHA) have reviewed the
scientific literature on public exposure, atmospheric chemistry, health effects of
exposure to ozone , and welfare effects. This Staff Report or Initial Statement of
Reasons (Staff Report) presents the findings of the review and the staff
recommendations to revise the ozone standard in order to adequately protect
public health. The proposed amendments to the ambient air quality standard for
ozone are based on the health effects review contained in Volume II of this
Report and the recommendation of OEHHA

, .

as required by Health and Safety
Code section 39606(a)(2).

1 Summary of the Staff ReportInitial Statement-of Reasons
Health Effects of Ozone

Scientific studies show that exposure to ozone can result in reduced lung
function , increased respiratory symptoms , increased airway hyperreactivity, and
increased airway inflammation. Exposure to ozone is also associated with
premature death , hospitalization for cardiopulmonary causes , emergency room
visits for asthma , and restrictions in activity.

In controlled human exposure studies (see Chapter 9), exercising individuals
exposed for 1 hour (hr) to an ozone concentration as low as 0. 12 parts per millon
(ppm) or for 6.6 hours to a concentration as low as 0.08 ppm experienced lung
function decrements and symptoms of respiratory irritation such as cough
wheeze, and pain upon deep inhalation. The lowest ozone concentrations at
which airway hyperreactivity (an increase in the tendency of the airways to
constrict in reaction to exposure to irritants) has been reported are 0. 18 ppm
ozone following 2-hour exposure in exercising subjects , 0.40 ppm following 2-
hour exposure in resting subjects , and 0.08 ppm ozone in subjects exercising for

hr. Airway inflammation has been reported following 2-hour exposures to
20 ppm ozone and following 6. hQur exposure to 0.08 ppm ozone.



Additional support for the exposure/response relationship for ozone health effects
is derived from animal toxicological studies , which have shown that chronic
ozone exposure can induce morphological (tissue) changes throughout the
respiratory tract, particularly at the junction of the conducting airways and the gas
exchange zone in the deep lung. In addition , the magnitude of ozone-induced
effects is related to the inhaled dose (ozone concentration times breathing rate
times exposure duration). Of these three factors ozone concentration is the most
significant in predicting the magnitude of observed effects , followed by ventilation
rate. Exposure duration has the least influence of the three factors.

Epidemiological studies (see Chapter 10) have shown positive associations
between ozone levels and several health effects, including decreased lung
function , respiratory symptoms, hospitalizations for cardiopulmonary causes
emergency room visits for asthma, and premature death. Children may be more
affected by ozone than the general population due to effects on the developing
lung and to relatively higher exposure than adults. There is little information
available on the effects of ozone exposure on infants. Also , asthmatics may
represent a sensitive sub-population for ozone. Since most California residents
are exposed to levels at or above the current State ozone standard during some
parts of the year, the statewide potential for significant health impacts associated
with ozone exposure is large and wide-ranging. 

2 Summary of Non-health Issues

The Staff Report contains reviews and discussions of non-health topics to
provide a context for the health review and the staff recommendations for the
State ozone standard. Almost all of the ozone in California s atmosphere results
from reactions between substances emitted from sources including motor
vehicles and other mobile sources , power plants , industrial plants , and consumer
products. These reactions involve volatile organic compounds (VOC) and oxides
of nitrogen (NO ) in the presence of sunlight (Chapter 3). Ozone is a regional
pollutant, as the reactions forming it take place over time , and downwind from the
sources of the emissions. As a photochemical pollutant, ozone is formed only
during daylight hours under appropriate conditions , but is destroyed throughout
the day and night. Thus, ozone concentrations vary depending upon both the
time of day and the location. Even in pristine areas there is some ambient ozone
that forms from natural emissions that are not controllable (Chapter 4). This is
termed "background" ozone. The average "background" ozone concentrations
near sea level are in the range of 0.015 to 0.035 ppm , with a maximum of about

04 ppm.

The Staff Report includes an overview of statewide ozone precursor emissions
that are involved in the formation of ozone (Chapter 5). The Staff Report also
includes a discussion of the current ultraviolet photometry monitoring method
and a listing of approved samplers (Chapter 6). Although there are two
measurement methods for ozone approved for use in the U.S. by the u.
Environmental Protection Agency (USEPA), the method based on ultraviolet
photometry is almost universally used in practice and is approved for use in
California for state air quality standards.



The Staff Report includes a summary of current air quality in California , as well
as long-term trends in statewide ozone concentrations (Chapter 7). Ozone is
monitored continuously at approximately 175 sites in California. The highest
number of exceedance days for both the State and federal 1-hour standards
occurred in the San Joaquin Valley Air Basin and the South Coast Air Basin,
Both areas had more than 115 State standard exceedance days and 31 or more
federal standard exceedance days during each of the three years from 2001
through 2003. The Sacramento Metro Area , Mojave Desert Air Basin, and Salton
Sea Air Basin all averaged more than 50 State standard exceedance days and
averaged 6 or more federal standard exceedance days during 2001 through
2003. The remaining five areas (Mountain Counties Air Basin, San Diego Air
Basin , San Francisco Bay Area Air Basin, South Central Coast Air Basin , and the
Upper Sacramento Valley) averaged from 12 to 45 State standard exceedance
days. The Upper Sacramento Valley area had no exceedances of the federal
standard while the Mountain Counties Air Basin, San Diego Air Basin
San Francisco Bay Area Air Basin , and South Central Coast Air Basin each
averaged 1 to 2 federal standard exceedance days for the three-year period.

The range of the measured maximum 1-hour concentrations tends to follow a
similar pattern. The South Coast Air Basin showed the highest values, with
measured concentrations of 0. 169 ppm or higher during 2001 through 2003. The
next highest 1-hour ozone concentrations occurred in the Salton Sea Air Basin
and San Joaquin Valley Air Basin , which had concentrations of 0. 149 ppm or
higher during all three years. During 2001 through 2003 , neither the State nor
federal 1-hour standard was exceeded in the Lake County Air Basin , North Coast
Air Basin , or Northeast Plateau Air Basin. Data for four additional areas , Great
Basin Valleys Air Basin , Lake Tahoe Air Basin , North Central Coast Air Basin
and the Upper Sacramento Valley show exceedances of the State standard , but
not the federal 1-hour standard (as described earlier, representative data for the
Northeast Plateau Air Basin and Great Basin Valleys Air Basin are available for
2002 and 2003 only). Both the State and federal 1-hour standards were
exceeded during at least two of the three years in all other areas.

Californians ' indoor and personal exposures to ozone are largely determined by
the outdoor ozone concentrations in their community. Nonetheless, some
Californians experience a substantial exposure to ozone indoors, due to the
increasing use of certain types of appliances and equipment that emit ozone.
Children and those who are employed in outdoor occupations or exercise heavily
outdoors, experience substantially greater exposures to ozone than the rest 
the population , because they spend time outdoors during peak ozone periods.

A review of welfare effects , including effects of ozone on forest trees , agricultural
crops, and materials is also discussed in this report (Chapter 8). Elevated
concentrations of ozone can cause adverse effects on agricultural crops , forest
trees and materials at current ambient levels , and the proposed health-based
ozone standards should also provide protection to crops , forests and materials.
In broad terms , impacts to crops are generally more severe than for forest trees
owing to their inherently more vigorous rates of growth. Discussed in the



subsection on crops and the methods used to expose plants to ozone. This is
followed by an examination of the physiological basis of ozone damage to plants,
with special emphasis on carbon metabolism and the resulting impacts on crop
growth and yield. Data collected since the 1950s on mixed conifer forests in the
San Bernardino Mountains and the Sierra Nevada indicate that increasing
numbers of ponderosa and Jeffrey pines exhibit ozone-specific needle damage
due to the pollutant's cumulative effects. Also discussed are the impacts of ozone
on materials , including building materials, rubber, paint, and fabrics. Although the
proposed ozone standards are based on human health effects , progress toward
attaining the proposed standards will provide welfare benefits.

Staff Recommendations for the Ozone Standard
'California ambient air quality standards are defined in the Health and Safety
Code section 39014, and 17 Cal. Code Regs. section 70101 J and comprise four
elements: (1) a definition of the air pollutant, (2) an averaging time , (3) a pollutant
concentration , and (4) a monitoring method to determine attainment of the
standard. The current California ambient air quality standard for ozone is 0.
ppm averaged over one hour and was set by the Board in 1988. The data
indicate that the current standard alone is not suffciently protective of human
health. Based on the review of the scientific literature and recommendations by
OEHHA, the staff recommends that the following revisions be made to the
California ambient air quality standard for ozone:

1. Ozone will continue to be the pollutant addressed by the standard.

2. Ozone 1-hour-average Standard - retain the current 1-hour-average
standard for ozone at 0.09 ppm, not to be exceeded.

3. Ozone 8-hour-average Standard - establish a new 8-hour-average standard
for ozone at 0.070 ppm , not to be exceeded.

4. Ozone Monitoring Method: retain the current monitoring method for ozone
which uses .the ultraviolet (UV) photometry method for determining
compliance with the State ambient air quality standard for ozone.
Incorporate by reference (17 Cal. Code Regs. section 70101) all federally
approved UV methods (Le., samplers) for ozone as "California Approved
Samplers . This will result in no change in air monitoring equipment
practices, but wil align state monitoring requirements with federal
requirements.

These recommendations are based on the following findings:

a. Reduced lung function and increased respiratory or ventilatory symptoms
following 1-hour exposure to 0. 12 ppm ozone with moderate to heavy
exercise.

b. Increased airway hyperreactivity following 2-hour exposure to 0. 18 ppm in
exercising subjects.

c. Airway inflammation following 2-hour exposure to 0.20 ppm ozone in
exercising subjects

1-4



d. Reduced lung function, increased respiratory and ventilatory symptoms
increased airway hyperreactivity, and increased airway inflammation
following 6. 6 to 8-hour exposure to 0.08 ppm ozone.

e. Evidence from epidemiological studies of several health endpoints
including premature death, hospitalization , respiratory symptoms . and
restrictions in activity and lung function.

f. Evidence from epidemiological studies of emergency room visits for
asthma suggesting a possible threshold concentration between 0.075 and

11 ppm from analyses based on a 1-hour averaging time , and a possible
threshold concentration between 0.070 and 0. 10 ppm from analyses
based on an 8-hour averaging time.

g. There is no evidence that children and infants respond to lower ozone
concentrations than adults. Their risk is primarily related to their greater
ventilation rate and greater exposure duration.

h. The dose-rate of ozone inhalation influences the magnitude of observed
effects.

3 Other Recommendations
In light of the adverse health effects observed at current ambient concentrations
and the lack of a demonstrated effect threshold for the population as a whole
staff makes the following comments:

1. Fund additional research investigating the responses of human subjects to
multi-hour exposures to ozone concentrations between 0.04 and 0.
ppm.

2. The standards should be revisited within five years , in order to re-evaluate
the evidence regarding the health effects associated with ozone exposure.

3. In any air basin in California that currently attains the ambient air quality
standards for ozone, air quality should not be degraded from present
levels.

Estimated Health Benefits
Staff estimates that attainment of the proposed ozone standards throughout
California would avoid a significant number of adverse health effects each year
specifically:

. 580 (290 - 870 , probable range) premature deaths for all ages.

. 3 800 (2 200 - 5,400, 95% confidence interval (CI)) hospitalizations due to
respiratory diseases for all ages.

. 600 (360 - 850 , 95% CI) emergency room visits for asthma for children under
18 years of age.

. 3.3 milion (430 000 - 6 100 000 , 95% CI) school absences for children 5 to 17
years of age. 



. 2.8 milion (1.2 milion - 4.6 millon , 95% CI) minor restricted activity days for
adults above 18 years of age.

As discussed in Appendix B, there are a several important assumptions and

uncertainties in this analysis. Some have to do with study design, statistical

methods, and choice of epidemiological studies used to develop the
concentration-response (CR) functions used in the analysis. Few studies have
investigated the shape of the CR function, or whether there is a population
response threshold for health endpoints other than emergency room visits for
asthma. Further uncertainty is added by assumptions in the statewide exposure
assessment. It should also be noted that since several health effects related to
acute exposure, and effects of chronic ozone exposure, are not included in the
estimates, the health benefits associated with lowering ozone exposure are likely
underestimated.

Public and Peer Review of the Staff Recommendations
The draft version of this Staff Report was released to the public on June 21 , 2004
and presented for review and comment at public workshops during 2004 on July
14 in Sacramento, July 15 in EI Monte, July 16 in Fresno , and August 25 in
Sacramento.

The draft Staff Report was peer reviewed by the Air Quality Advisory Committee
(AQAC). AQAC is a scientific peer review committee , appointed by the University
of California , to independently evaluate the scientific basis of staff findings and
recommendations in the draft Staff Report for revising the California ambient air
quality standard for ozone. The AQAC held a public meeting to discuss its review
of the draft Staff Report, comments submitted by the public, and staff responses
to those comments. AQAC concluded that the report was well written and
researched , and that the proposed revision to the State ozone standard was
adequately supported. AQAC findings , public comments , and staff responses can
be found in Appendices C-E. Following the meeting of the Air Quality Advisory
Committee (AQAC), staff revised the draft Staff Report based on comments
received from AQAC and the public.

6 Environmental and Economic Impacts
The proposed ambient air quality standards wil in and of themselves have no
environmental or economic impacts. Standards simply define clean air. Once
adopted, local air pollution control or air quality management districts are
responsible for the adoption of rules and regulations to control emissions from
stationary sources to assure their achievement and maintenance. The ARB is
responsible for adoption of emission standards for mobile sources and consumer
products. A number of different implementation measures are possible , and each
could have its own environmental or economic impact. These impacts must be
evaluated when the control measure is proposed. Any environmental or
economic impacts associated with the imposition of future measures wil be
considered if and when specific measures are proposed.



Environmental Justice Considerations
State law defines environmental justice as the fair treatment of people of all
races, cultures, and incomes with respect to the development, adoption
implementation, and enforcement of environmental laws, regulations, and
policies. The available literature suggests there appears to be no special
vulnerabilty related to race , ethnicity or income level, although there may be
higher exposure. Ambient air quality standards define clean air; therefore, all of
California s communities wil benefit from the proposed health-based standards.

Comment Period and Board Hearing
Release of this Staff Report opens the offcial 45-day public comment period
required by the Administrative Procedure Act prior to the public meeting of the Air
Resources Board to consider the staffs recommendations. Please direct all
comments to either the following postal or electronic mail address:

Clerk of the Board
Air Resources Board
1001 " I" Street, 23rd Floor
Sacramento , California 95814
ozone05CWlistserve.arb.ca.Qov

To be considered by the Board , written submissions not physically submitted at
the hearing must be received at the ARB no later than 12 :00 noon , April 27
2005. Public workshops will be scheduled for April 2005 to present the final staff
recommendations and receive public input on the Staff Report. Information on
these workshops, as well as summaries of the presentations from past
workshops and meetings are available by callng . 916-445-0753 or at the
following ARB website:
http://w.arb.ca.aov/research/aaas/ozone-rs/ozone-rs.htm

An oral report summarizing the staff recommendations for revising the ozone
standard wil be presented to the Board at a public hearing scheduled for April

, 2005.

The staff recommends that the Board adopt the proposed amendments to the
ambient air quality standards for ozone as stated above. The proposed amendments
and their basis are described in detail in this Staff Report, which contains the
findings of ARB and OEHHA staffs full review of the public health, scientific
literature , and exposure pattern data for ozone in California. Due to the extensive
nature of the literature review and the hundreds of studies reviewed, the Staff
Report is divided into four volumes. Volume I contains the Executive Summary,
Overview and Staff Recommendations, and Appendix A, the proposed
amendments to the California Code of Regulations (amended regulatory text).
Volumes II through IV present more detailed discussions of the material that is
summarized in Volume I. Volume II includes background material on non-health
topics , including chemistry of ozone formation and deposition, ozone precursor
sources and emissions , ozone exposure and background levels , measurement
methods , and welfare effects of ozone exposure. Volume III contains a summary



of ozone health effects and an in-depth discussion of the basis for the staff
recommendation. Volume IV includes several appendices , including an analysis
of the estimated health benefits associated with attainment of the proposed
standards , summaries of Air Quality Advisory Committee and public comments
and staff responses , and supplemental animal toxicologic data.
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2 Overview and Staff Recommendations
Ozone (0 ) can damage human cells upon contact, and has been implicated in a variety
of adverse health effects. Scientific studies show that exposure to ozone can r sult in

reduced lung function increased respiratory symptoms increased airway
hyperreactivity, and airway inflammation. Exposure to ozone is also associated with
premature death , hospitalization for cardiopulmonary causes , emergency room visits for
asthma , and restrictions in activity. Ozone forms in the atmosphere as the result of
reactions involving sunlight and two classes of directly emitted precursors. One class of
precursors includes nitric oxide (NO) and nitrogen dioxide (N0 ), collectively referred to
as nitrogen oxides or NOx. The other class of precursors includes volatile organic
compounds (VOCs , also called reactive organic gases or ROG), such as hydrocarbons.
Ozone forms in greater quantities on hot, sunny, calm days. In metropolitan areas of
California and areas downwind , ozone concentrations frequently exceed existing health-
protective standards in the summertime. The current California ambient air quality
standard for ozone is 0.09 ppm for one hour.

The sources of ozone precursor emissions within California have been grouped into
three major categories: point sources , which are distinct facilties such as power plants
and factories; mobile sources, which includes cars, trucks, and off-road mobile
equipment; and area-wide sources, which include agricultural and construction
activities , and consumer products. VOCs are emitted from vehicles, factories, fossil
fuels combustion , evaporation of paints , and many other sources. NOx is emitted from
high-temperature combustion processes , such as at power plants or in motor vehicle
exhaust.
The concentrations of ozone measured in the air vary both regionally and seasonally
throughout California. For example , the Los Angeles area and the San Joaquin Valley
experience highest ozone levels in the state. Ozone concentrations are typically higher
during the summer months than the winter months.

To help understand which sources contribute to high ozone levels, the ARB has
developed and maintains detailed facilty and source specific estimates of the overall
estimated ozone precursor emissions. Only the precursor gases are estimated. As a
complement to emission inventory and routinely collected air quality monitoring data
the ARB conducts atmospheric modeling, using these precursor emission inventories
and other appropriate information , to estimate ozone levels

Setting California Ambient Air Quality Standards
Ambient air quality standards (MQS) represent the legal definition of clean air. They
specify concentrations and durations of exposure to air pollutants that reflect the
relationships between the intensities and composition of air pollution. and undesirable
effects (Health and Safety Code section 39014). The objective of an MQS is to provide
a basis for preventing or abating adverse health or welfare effects of air pollution (17
Cal. Code Regs. section 70101).

Health and Safety Code section 39606(a)(2) authorizes the Air Resources Board
(Board) to adopt standards for ambient air quality "in consideration of public health



safety, and welfare , including, but not limited to , health , ilness , irritation to the senses,
aesthetic value, interference with visibilty, and effects on the economy." Standards
represent the highest pollutant concentration for a given averaging time that is
estimated to be without adverse effects for most people. Standards a e set to ensure
that sensitive population sub-groups are protected from exposure to levels of pollutants
that may cause adverse health effects. A margin of safety is added to account for
possible deficiencies in the data and measuring methodology. Health-based standards
are based on the recommendation of the Offce of Environmental Health Hazard Health
Assessment (OEHHA).

Recent legislation requires that infants and children be given special consideration
when ambient air quality standards are adopted. As part of its recommendation to the
ARB, the statute requires OEHHA to use current principles, practices, and methods
used by public health professionals to assess the following considerations for infants
and children:

1. Exposure patterns among infants and children that are likely to result in
disproportionately high exposure to ambient air pollutants in comparison to the
general population.

2. Special susceptibilty of infants and children to ambient air pollutants in comparison
to the general population.

3. The effects on infants and children of exposure to ambient air pollutants and other
substances that have a common mechanism of toxicity.

4. The interaction of multiple air pollutants on infants and children, including the
interaction between criteria air pollutants and toxic air contaminants.

The law also requires that the scientific basis or the scientific porton of the method used
to assess these considerations be peer reviewed (Health and Safety Code section
39606(c)). The draft Staff recommendations and their bases , including OEHHA'
assessment and recommendation, is peer reviewed by the Air Quality Advisory
Committee (AQAC). AQAC is an external peer review committee established in
accordance with section 57004 of the Health and Safety Code and appointed by the
President of the University of California a University of California. The AQAC meets to
independently evaluate the scientific basis of draft recommendations for revising the
California ambient air quality standards.

Ambient air quality standards should not be interpreted as permitting, encouraging, or
condoning degradation of present air quality that is superior to that stipulated in the
standards. Rather, they represent the minimum acceptable air quality. An AAQS
adopted by the Board is implemented , achieved , and maintained by numerous rules and
regulations that limit pollution from specific sources of ozone precursors. These rules
and regulations are primarily, though not exclusively, emission limitations established by
the regional and local air pollution control and air quality management districts for
stationary sources , and by the Board for vehicular sources and consumer products (see
generally, Health and Safety Code sections 39002 , 40000, and 40001).



2 Current California Ambient Air Quality Standard for Ozone
The current California ambient air quality standard for ozone , established in 1988 , is

09 ppm (180 IJg/m for a one-hour average. This value is not to be exceeded. This
standard was established based on the following most relevant effects , which are listed
in the table of standards (17 Cal. Code Regs. section 70200):

a. Short-term exposures:

(1) Pulmonary function decrements and localized lung edema in humans and
animals.

(2) Risk to public health implied by alterations in pulmonary morphology and host
defence in animals.

b. Long-term exposures: Risk to public health implied by altered pulmonary morphology
in animals after long-term exposures and pulmonary function decrements in chronically
exposed humans.

c. Welfare effects:

(1) Yield loss in important crops and predicted economic loss to growers and
consumers.

(2) Injury and damage to native plants and potential changes in species diversity and
number.

(3) Damage to rubber and elastomers and to paints , fabric, dyes, pigments , and
plastics.

The US EPA has set national ambient air quality standards , as noted in the table below.
The federal one-hour standard wil be phased out beginning in June 2005. The Federal
Clean Air Act gives California authority to set its own ambient air quality standards in
consideration of statewide concerns. California has the largest number of exceedances
of the Federal 8-hour ozone standard in the United States , supporting California s need
to address a significant statewide public health issue.

Current Ambient Air Quality Standards for Ozone
Averaging Time California Standard Federal Standard

1 Hour 09 ppm (180 g/m1 12 ppm (235 g/m

8 Hour 08 ppm (157 g/m

History of Ozone/Oxidant Standards
The first state oxidant standard was set in December 1959 by the state Department of
Public Health (DPH), which had the responsibility for setting air pollution standards
before the creation of the ARB. This standard was set at 0. 15 ppm , averaged for one
hour. The standard was for oxidant, rather than ozone , because the monitoring method
available at that time, the potassium iodide (KI) method , measured all ambient oxidant



gases, including ozone and other oxidants such as peroxyacetyl nitrate (PAN) nitrogen
dioxide , photochemical aerosols , and other unknown oxidants.

In 1969 , the newly-created ARB reviewed the oxidant standard set by DPH and revised
the standard to a concentration of 0. 10 ppm , averaged over one hour, not to be equaled
or exceeded. The information considered by the Board in 1969 included adverse effects
upon: (1) the health of humans and animals; (2) vegetation; (3) materials; and (4)
visibilty. Eye irritation was listed as the most relevant effect of oxidant.

In 1974 , the Board introduced ultraviolet photometry as the monitoring method for the
standard. However, since ultraviolet photometry measures only ozone, the Board
changed the designation of the standard from "oxidanF to "oxidant (as ozone).
Because only ozone was to be measured , the Board changed the most relevant effect
from: "eye irritation" (which is caused primarily by peroxyacyl nitrates or PANs) to
aggravation of respiratory disease" (which is caused primarily by ozone).

In 1988, the Board changed the designation of the tandard from "oxidant (as ozone)" to
ozone , and revised the standard to a concentration of 0.09 ppm , averaged. over one

hour, to reflect that the listed relevant effects were related to ozone exposure , rather
than to oxidants in general.

For comparison, in 2000 , the World Health Organization established a guideline value
for ozone in ambient air of 120 g/m (0.061 ppm) for a maximum period of 8 hours per
day (WHO 2000).

4 Review of the California Ambient Air Quality Standards
The Children s Environmental Health Protection Act (Senate Bil 25, Escutia, Stats.
1999 , ch. 731) required the ARB , in consultation with the OEHHA, to evaluate all health-
based standards by December 31 , 2000, to determine whether the standards were

adequately protective of the health of the public , including infants and children (Health
and Safety Code section 39606 (d)). At its December 7, 2000 meeting, the Board
approved a report

, "

Adequacy of California Ambient Air Quality Standards: Children
Environmental Health Protection AcF (ARB, et aI. , 2000), prepared by ARB and OEHHA
staffs. The Adequacy Report concluded that health effects may occur in infants and
children and other potentially susceptible subgroups exposed to ozone at or near levels
corresponding to the current standard. The report identified the standard for ozone as
having the second highest priority for further detailed review and possible revision. The
standard for PM10 (including sulfates) had the highest priority and was reviewed and
revised in 2002 , including establishment of a new standard for PM2.

5 Findings of the Standard Review
1 Chemistry and Physics

Most of the ozone in California s air results from reactions between substances emitted.
from sources including motor vehicles, power plants, industrial plants, consumer
products , and vegetation, These reactions involve volatile organic compounds (VOCs
which the ARB also refers to as reactive organic gases or ROG) and oxides of nitrogen
(NOx) in the presence of sunlight. Ozone is a regional pollutant, as the reactions

2-4



forming it take place over time , and downwind from the precursor sources. As a
photochemical pollutant, ozone is formed only during daylight hours under appropriate
conditions, but is destroyed throughout the day and night. Thus , ozone concentrations
vary depending upon both the time of day and the location. Ozone concentrations are
higher on hot, sunny, calm days. In metropolitan and downwind areas of California
ozone concentrations frequently exceed regulatory standards during the summer.

2 Ozone Background

Even in pristine areas there is some ambient ozone that forms from natural emissions
that are not controllable. This is termed "background" ozone. Overall , it appears that
background" ozone in California is dominated by natural tropospheric and stratospheric

processes. The effects of occasional very large biomass fires and anthropogenic
emissions are secondary factors. The foregoing discussion indicates that average
natural background" ozone near sea level is in the range of 0.015 to 0.035 ppm , with a

maximum of about 0.04 ppm. Exogenous enhancements to "natural" levels generally
are small (about 0.005 ppm), and are unlikely to alter peak concentrations.

At altitudes above 2 km stratospheric intrusions can push peak ambient concentrations
to 0.045 to 0.050 ppm. The timing, spatial extent, and chemical characteristics of
stratospheric air mass intrusions makes these events recognizable in air quality records
providing that the affected region has a fairly extensive monitoring network and that
multiple air quality parameters (CO , VOC , PM , RH) are being measured as well.

Intermittent episodes of "natural" ozone from very large biomass fires in boreal forests
(Alaska , Canada , Siberia) can produce short-lived pulses of ozone up to 0.020 ppm that
may arrive during the North American ozone season. Present understanding suggests
that these are infrequent events at latitudes below about 50N. There are no data
documenting such an event in California. Long range transport of anthropogenic ozone
may grow as Asian energy consumption increases the continenfs NOxemissions.
Model studies indicate that the Asian ozone increment in North America could double
over the next few decades. Assuming the temporal pattern of transport remains
unchanged , such an impact could increase mean ozone concentrations by 0.002 to

006 ppm. The potential effect on peak transport events is unknown at this time.

3 Ozone Precursor Emissions

Ozone is an oxidant gas that forms photochemically in the atmosphere when nitrogen
oxides (NO ) and reactive organic gases (ROG) are present under appropriate
atmospheric conditions (see Chapter 5). Carbon monoxide (CO) is also an ozone
precursor. Both ROG and NOx are emitted from mobile sources , point sources , and
area-wide sources. ROG emissions from anthropogenic sources result primarily from
incomplete fuel combustion , and from the evaporation of solvents and fuels , while NOx
and CO emissions result almost entirely from combustion processes.

Monitoring Method

Two measurement methods for ozone are approved for use in the U. S. by the USEPA:
one is based on the chemiluminescence that occurs when ozone and ethylene react
and the other on the attenuation of ultraviolet (UV) radiation by ozone. The method
based on UV spectrometry is almost universally used in practice, Specifications and



criteria for both methods exist in federal regulation. The UV photometry-based method
is approved for use in California for state air quality standards. Both state and federal
requirements are applied directly by the ARB and the air districts in the ozone
monitoring network in California.

5 Exposure

During 2001 through 2003 , neither the State nor federal1-hour standard was exceeded
in the Lake County Air Basin, North Coast Air Basin , or Northeast Plateau Air Basin.
Data for four additional areas, Great Basin Valleys Air Basin , Lake Tahoe Air Basin
North Central Coast Air Basin , and the Upper Sacramento Valley show exceedances of
the State standard, but not the federal 1-hour standard (as described earlier
representative data for the Northeast Plateau Air Basin and Great Basin Valleys Air
Basin " are available for 2002 and 2003 only). Both the State and federal 1-hour
standards were exceeded during at least two of the three years in all other areas.

The highest 8-hour average values were found in the South Coast Air Basin and San
Joaquin Valley Air Basin. Maximum 8-hour concentrations in the South Coast Air Basin
ranged from 0. 144 ppm to 0. 153 ppm during 2001 through 2003 , while maximum 8-hour
concentrations in the San Joaquin Valley ranged from 0. 120 ppm to 0. 132 ppm during
the same three-year period. Three other areas, the Mojave Desert Air Basin, the
Sacramento Metro Area, and the Salton Sea Air Basin also had a maximum 8-hour
concentration above 0. 120 ppm during at least one of the three years.

With respect to the federal 8-hour ozone standard , Lake County Air Basin and North
Coast Air Basin showed no exceedance days during 2001 through 2003. One area , the
Lake Tahoe Air Basin , averaged only one exceedance day for the three-year period
while the North Central Coast Air Basin averaged three 8-hour exceedance days. In
contrast, the San Joaquin Valley Air Basin showed the highest average number of
exceedance days (123), followed by the South Coast Air Basin (99). The Sacramento
Metro Area , Mojave Desert Air Basin; Mountain Counties Air Basin , and Salton Sea Air
Basin each averaged between 42 and 68 exceedance days during 2001 through 2003.
The remaining four areas averaged between 7 and 25 federal 8-hour exceedance days
during the three-year period.

Californians ' indoor and personal exposures to ozone are largely determined by the
outdoor ozone concentrations in their community. Nonetheless, some Californians
experience a substantial exposure to ozone indoors , due to the increasing use of certain
types of appliances and equipment that emit ozone. Others, such as many children and
those who are employed in outdoor occupations , may experience substantially greater
exposures to ozone than the rest of the population , because they spend time outdoors
during peak ozone periods.

6 Welfare Effects

A review of welfare effects , including effects of ozone on forest trees , agricultural crops
and materials is also discussed in this report (Chapter 8). Elevated concentrations of
ozone can cause adverse effects on agricultural crops , forest trees and materials at
current ambient levels , and the proposed health-based ozone standards should also
provide protection to crops , forests and materials, In broad terms , impacts to crops are



generally more severe than for forest trees owing to their inherently more vigorous rates
of growth. Discussed in the subsection on crops and the methods used to expose plants
to ozone. This is followed by an examination of the physiological basis of ozone
damage to plants , with special emphasis on carbon metabolism and the resulting
impacts on crop growth and yield. Data collected since the 1950s on mixed conifer
forests in the San Bernardino Mountains and the Sierra Nevada indicate that increasing
numbers of ponderosa and Jeffrey pines exhibit ozone-specific needle damage due to
the pollutant's cumulative effects. Also discussed are the impacts of ozone on materials
including building materials , rubber, paint, and fabrics. Although the proposed ozone
standards are based on human health effects , progress toward attaining the proposed
standards wil provide welfare benefits.

Health Effects

Review of the controlled human exposure, animal toxicology and epidemiologic
literature led to the following conclusions as to the health effects of ozone exposure:

1. The lowest ozone concentration at which reduced lung function and increased
respiratory and ventiatory symptoms have been observed following 1-hour exposure
is 0. 12 ppm with moderate to heavy exercise.

2. The lowest ozone concentration at which increased airway hyperreactivity following
hour exposure has been reported is 0. 18 ppm in exercising subjects.

3. The lowest ozone concentration at which airway inflammation following 2-hour
exposure has been reported is 0.20 ppm ozone in exercising subjects

4. Reduced lung function , increased respiratory and ventilatory symptoms , increased
airway hyperreactivity, and increased airway inflammation have been reported
following 6.6- to 8-hour exposure to 0.08 ppm ozone.

5. Evidence from epidemiological studies of several health endpoints including
premature death, hospitalization , respiratory symptoms, and restrictions in activity
and lung function.

6. Evidence from epidemiological studies of emergency room visits for asthma
suggests a possible threshold concentration between 0.075 and 0. 11 ppm from
analyses based on a 1-hour averaging time , and a possible threshold concentration
between 0.D70 and 0. 10 ppm from analyses based on an 8-hour averaging time.

7. There is no evidence that children and infants respond to lower ozone
concentrations than adults. Their risk is primarily related to their greater ventilation
rate and greater exposure duration.

8. The dose-rate of ozone inhalation influences the magnitude of observed effects.

6 Summary of Recommendations
Following a detailed review of the scientific literature on the health and welfare effects of
ozone, staff is proposing to revise the ambient air quality standard for ozone. The
recommended ozone standards are based on scientific information about the health
impacts associated with ozone exposure , recognizing the uncertainties in these data.
The definition of California ambient air quality standards assumes a threshold below



which effects do not occur. However, the extremely wide range of individual
responsiveness to ozone makes identification of a threshold on a population level
somewhat problematic. .In addition , the Children s Environmental Health Protection Act
(Senate Bil 25 , Escutia; Stats. 1999, Ch. 731 , H&SC section 39606(d)(2)) requires a
standard that "adequately protects the health of the public, including infants and
children, with an adequate margin of safety." Recognizing the uncertainties in the
database , staff makes the following recommendations.

1. Ozone wil continue to be the pollutant addressed by the standard.

2. One-hour ambient air aualitv standard: staff recommends retaining the current
hour ozone standard at a concentration of 0.09 ppm , not to be exceeded , based

on several factors. First, at 0. 12 ppm , in several studies 10 - 25% of the subjects
experienced a decline of 10% of more in FEV1. In one study, these lung function
changes were accompanied by increases in cough. At 0.24 ppm , increases were
also observed in shortness of breath and pain on deep breath. These lung function
and symptom outcomes have been demonstrated and replicated in several carefully
controlled human exposure studies. The population at risk for these effects includes
children and adults engaged in active outdoor exercise and workers engaged in
physical labor outdoors. Thus, a margin of safety is necessary to account for
variabilty in human responses. In addition , the chamber studies , . by design , do not
include potentially vulnerable populations (e. , people with moderate to severe
asthma , Chronic Obstructive Pulmonary Disease or COPD , and heart disease) who
may be incorporated in the epidemiologic studies.

Second , chamber studies indicate that bronchial responsiveness and pulmonary
inflammation occur with 1-hour exposure to 0.18 to 0.20 ppm. Bronchial
responsiveness can aggravate pre-existing chronic respiratory disease. The ultimate
impact of the inflammatory response is unclear but repeated exposures to high
ozone levels may result in restructuring of the airways, fibrosis , . and possibly
permanent respiratory injury. These latter outcomes are supported by animal
toxicology studies, which also suggest the possibilty of decreases in lung defense
mechanisms.

Third , epidemiological studies completed over the last 10 years indicate the potential
for severe adverse health outcomes including premature death , hospitalizations, and
emergency room visits. These studies include concentrations to which the public is
currently being exposed. It is possible that some of these associations are due to
relatively short-term exposures , for example less than two hours , since people at risk
of experiencing these endpoints are unlikely to be engaged in multi-hour periods of
moderate or heavy work or exercise outdoors. However, since there is high temporal
correlation between 1-, 8-, and 24-hour average ozone concentrations, the
averaging time of concern cannot be discerned from these studies. 

Viewing all of the evidence , staff recommends retention of the 1-hour standard of
09 ppm , not to be exceeded , as being protective of public health with an adequate

margin of safety.

3. Eiaht-hour ambient air aualitv standard : We recommend establishing a new 8-hour
average standard of 0.070 ppm , not to be exceeded. Our recommendation for the 8-



hour standard is based primarily on the chamber studies that have been conducted
over the last 15 years , supported by the important health outcomes reported in many
of the epidemiologic studies. With exposure for 6. to 8-hours to an ozone
concentration of 0.08 ppm , several studies have reported statistically significant
group effects on lung function 'changes , ventilatory nd respiratory symptoms,
airway hyperresponsiveness, and airway inflammation in healthy, exercising
individuals. A substantial fraction of subjects in these studies exhibited particularly
marked responses in lung function and symptoms. Consequently, a concentration of

08 ppm ozone for an 8-hour averaging time can not be considered adequately
protective of public health, and does not include any margin of safety, based on the
definitions put forth in State law. The one published multi-hour study investigating a
concentration below 0.08 ppm showed no statistically significant group mean
decrement in lung function or symptoms at 0.04 ppm compared to a baseline of
clear air. In addition , all individual subjects had changes in FEV1 of less than 10%.
One unpublished multi-hour study at 0.06 ppm (Adams 1998) reported no
statistically significant group mean changes, relative to clean air, in either lung
function or symptoms including pain on deep inhalation and total symptom score.
Therefore, staff has recommended an 8-hour concentration of 0.070 ppm. Many of
the studies, and issues and concems associated with the epidemiological studies
listed above concerning the 1-hour standard are also relevant to the 8-hour
standard. As discussed above , it may be that the health effects , often correlated with

hour exposures in the epidemiologic studies , are actually associated with 8-hour
(or other) average exposures. Therefore , these epidemiologic findings were factored
into the margin of safety for the 8-hour average.

It should be noted that the recommended 8-hour average concentration has three
rather than two decimal places. Staff initially considered selection of 0.07 ppm.
However, rounding conventions applied to air quality data (see Section 7. 1.4) are
such that any measured value up to and including 0.074 ppm would round down to
07 ppm. The available data suggested that selection of 0.07 ppm would not

include an adequate margin of safety, as required by State law. The one available
study at 0.06 ppm did not find a group mean effect. Staff is recommending that the 8
hour average standard have three decimal places, 0.070 ppm, to ensure an
adequate margin of safety. Section 6.3 discusses issues related to precision and
accuracy of the monitored data.

4. Monitorina method for ozone : Staff recommends retention of the current monitoring
method for ozone which uses the ultraviolet (UV) absorption method for determining
compliance with the state Ambient Air Quality Standard for ozone. Incorporate by
reference all federally approved UV methods for ozone as California Approved
Samplers for ozone. This wil not change current air monitoring practices , but wil
align state monitoring requirements with federal requirements.

Consideration of Infants and Children

The Children s Environmental. Health Protection Act (Health and Safety Code section
39606 (b)J requires that air pollution effects on children and infants be specifically
considered in selection of ambient air quality standards. Children have a higher
ventilation rate relative to body weight at rest and during activity than adults. Children



also tend to spend more time outside and be more active than adults. Consequently,
virtue of their higher ventilation rates and outdoor behavior patterns , they are likely to
inhale larger total doses of ozone than the general population. However, the chamber
studies of exercising children suggest that they have responses generally similar to
adults, pointing to a similar degree of responsiveness. Epidemiologic studies that have
examined both children and adults do not show clear evidence for greater sensitivity in
children. Studies in animals at high exposure concentrations (0.5 ppm and higher, 8
hrs/day for several consecutive days) indicate that developing lungs of infant animals
are adversely affected by ozone. The recommended standards are well below that level
of exposure. Two studies have shown evidence of lower lung function in young adults
raised in high ozone areas (Kunzli et al. 1997; Galizia and Kinney 1999). The study by
Kunzli et al. (1997) suggested that exposure to ozone prior to age 6 was associated
with lower attained lung function. Examination of data for the Los Angeles basin from
the early 1980s, show summer averages of the 1-hour maximum to be above 0. 10 ppm.
This is considerably above present levels and above the recommended 1-hour
standard. There is also evidence that children who play three or more sports are at
higher risk of developing asthma if they also live in high ozone communities in Southern
California. This study needs to be repeated before the effect can be attributed to ozone
exposure with greater certainty, but the finding is of concern. The warm season daily 8-
hour maximum concentrations of ozone measured in these high ozone areas , over the
four years of study, was 0.084 ppm. The proposed 8-hour standard of 0.070 ppm
therefore , should protect most children from asthma induction that may be associated
with ozone exposure. Collectively, this body of evidence suggests that although children
appear to be similarly responsive to a given dose of ozone as adults , they are at greater
risk than adults of experiencing adverse responses to ozone by virtue of their higher

. level of outdoor activity, and consequently greater total exposure.

Estimated Health Benefits
It is estimated that attainment of the proposed ozone standards throughout California
would avoid a significant number of adverse health effects each year, specifically:

. 580 (290 - 870 , probable range) premature deaths for all ages.

. 3 800 (2 200 - 5 400 , 95% confidence interval (CI)) hospitalizations due to respiratory
diseases for all ages.

. 600 (360 - 850 , 95% CI) emergency room visits for asthma for children under 18
years of age.

. 3.3 millon (430 000 - 6 100 000 , 95% CI) school absences for children 5 to 17 years
of age.

. 2.8 millon (1.2 million - 4.6 million , 95% CI) minor restricted activity days for adults
above 18 years of age.

As discussed in Appendix B, there are a several important assumptions and
uncertainties in this analysis. Some concern the study design , statistical methods, and
choice of epidemiological studies used to develop the concentration-response (CR)
functions used. in the analysis. Few studies have investigated the shape of the CR
function , or whether there is a population response threshold for health endpoints other



than emergency room visits for asthma. Further uncertainty is added by assumptions in
the statewide exposure assessment. It should also be noted that since several health
effects related to acute exposure, and effects of chronic ozone exposure, are not
included in the estimates noted above, the health benefits associated with lowering
ozone exposure are likely underestimated.

Public Outreach and Review
A draft Staff Report containing staffs preliminary findings was released to the public on
June 21 , 2004 titled

, "

Review of California Ambient Air Quality Standard for Ozone
Public outreach for the standard review involved dissemination of information through

various outlets to include the public in the regulatory process. In an ongoing effort to
include the public in the review of the ozone standard, the ARB and OEHHA integrated
outreach into public meetings, workshop presentations , electronic " list seNe notification
systems, and various web pages. Notification of release of the Staff Report, th
schedule for public meetings and workshops , and invitations to submit comments on the
Staff Report were made through the "list serve" notification system. Public workshops
on the proposed ozone standard were held on July 14 - 16 , 2004 in Sacramento, EI

Monte , and Fresno. An additional public workshop was held on August 24 , 2004 in
Sacramento.

Individuals or parties interested in signing up for an electronic e-mail "list serve
notification on the PM standards , as well as any air quality-related issue , may self-enroll
at the following location: ww.arb.ca.gov/listserv/aaqs/aaqs.htm. Additional information
on the standards review process is also available at the ozone standards review
schedule website at: ww.arb.ca.gov/research/aaqs/ozone-rs/ozone-rs.htm.

9 Air Quality Advisory Committee Review
The Air Quality Advisory Committee, an external scientific peer review committee that
was appointed by the President of the University of California , met January 11 and 12
2005 , in Berkeley, California to review the initial Staff Report and public comments , and
to ensure that the scientific basis of the recommendations for the ozone standard are
based upon sound scientific knowledge , methods , and practices. The AQAC held a
public meeting, which provided time for oral public comments, and discussed their
review of the draft Staff Report and the draft recommendations , and provided comments
for improving the draft Staff Report. Final findings were received on February 24, 2005.

The AQAC determined that the staff recommendations were well founded on the
scientific literature, and voted to endorse them. The Committee made suggestions for
minor changes to the draft Staff Report to increase clarity, requested more detailed
discussion of several topics, and inclusion of several additional scientific papers. The
AQAC findings is included in this Initial Statement of Reasons as Appendix C, inVolume IV. 

10 Environmental and Economic Impacts
The proposed ambient air quality standards are scientific in nature , and wil in and of
themselves have no environmental or economic impacts. Standards simply define clean
air. Once adopted, local air pollution control or air quality management districts are



responsible for the adoption of rules and regulations to control emissions from
stationary sources to assure their achievement and maintenance. The Board is
responsible for adoption of emission standards for mobile sources. A number of
different implementation measures are possible, and each could. have its own
environmental and/or economic impact. These impacts must be evaluated when the
control measure is proposed. Any environmental or economic impacts associated with
the imposition of future measures wil be considered if and when specific measures are
proposed.

11 Environmental Justice
State law defines environmental justice as the fair treatment of people of all races
cultures , and incomes with respect to the development, adoption , implementation , and
enforcement of environmental laws, regulations , and policies (Senate Bil 115,. Solis;
Stats 1999, Ch. 690; Government Code S65040. 12(c)). The Board established a
framework for incorporating environmental justice into the ARB's programs consistent
with the directives of State law (ARB , 2001). The policies developed apply to all
communities in California, but recognize that environmental justice issues have been
raised more in the context of low-income and minority communities , which sometimes
experience higher exposures to some pollutants as a result of the cumulative impacts of
air pollution from multiple mobile , commercial , industrial , areawide , and other sources.

Because ambient air quality standards simply define clean air, all of California
communities wil benefit from the proposed health-based standards, as progress 
made to attain the standards. Over the past twenty years , the ARB , local air districts

and federal air pollution control programs have made substantial progress towards
improving the air quality in California. However, some communities continue to
experience higher exposures than others as a result of the cumulative impacts of air
pollution from multiple mobile and stationary sourc s and thus may suffer a
disproportionate level of adverse health effects. Since the same ambient air quality
standards apply to all regions of the State , these communities wil benefit by a wider
margin and receive a greater degree of health improvement from the revised standards
than less affected communities , as progress is made to attain the standards. Moreover
just as all communities would benefit from new, stricter standards, alternatives to the
proposed recommendations , such as not proposing an eight-hour ozone standard
would adversely affect many communities.

While it is possible that residents in environmental justice communities may be
particularly sensitive to ozone , only one study investigated whether socioeconomic
status (SES) alters responses to ozone exposure , and those results were diffcult to
explain. Hence, the study did not allow inferences as to whether socioeconomic status
impacts on sensitivity to ozone. Moreover, other controlled studies investigating whether
gender, ethnicity or environmental factors contribute to the responses to ozone
exposure could not convincingly demonstrate a link with responsiveness. Therefore , the
database is insuffcient to conclude whether differences in ozone susceptibilty exist in
environmental justice communities. These studies . are discussed in more detail in
Section 9.

Once ambient air quality standards are adopted , the ARB and the local air districts wil



propose emission standards and other control measures designed to result in a
reduction of ambient ozone levels. The environmental justice aspects of each proposed
control measure wil be evaluated in a public forum at this time. 

As additional relevant scientific evidence becomes available , the ozone standards will
be reviewed again to make certain that the health of the public is protected with an
adequate margin of safety.
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Appendix A

PROPOSED AMENDMENTS TO
CALIFORNIA CODE OF REGULATIONS

AND

AIR MONITORING QUALITY ASSURANCE
MANUAL VOLUME IV, PARTS A, B , & C

(DOCUMENT INCORPORATED 
REFERENCE)



(PROPOSED) REGULATION ORDER

Section 70100. Definitions

(g) Oxidant. Oxidant is a substance that oxidizes 3 selected reagent that is
not oxidizable by oxygen under 3mbient oonditions. For the purposes of this
section , oxidant includes ozone , organic peroxides , and peroxyacyl nitrates but
not nitrogen dioxide. /\tmospheric oxidant concentrations 3re to be measured
with ozone 3S a surrog3te by ultr3violet photometry, or by an equivalent method.

(gR) Carbon Monoxide...

(h+) Sulfur Dioxide...

(l) Suspended Particulate Matter (PM10). Suspended particulate matter
(PM10) refers to atmospheric particles , solid and liquid, except uncombined
water as measured by a (PM10) sampler which collects 50 percent of all particles
of 10 mm aerodynamic diameter and which collects a declining fraction of
particles as their diameter increases and an increasing fraction of particles as
their diameter decreases, reflecting the characteristics of lung deposition.
Suspended particulate matter (PM10) is to be measured by a C3lifomia
Approved Sampler (CAS) for PM10 , for purposes of monitoring for compli3nce
Nith the Suspended Particulate Matter (PM10) standards. Approved samplers
methods, and instruments are listed in Section 70100. 1 (3) below. A CAS for
PM10 includes samplers, methods, or instruments determined by the /\ir
Resources Board or the Executive Offcer to produce equivalent results for PM 1 0

with the Federal Reference Method (10 CFR , part 50 , Appendix M , as published
in 62 Fed, Reg. 38763 , July 18 1997).

Uk) Fine Suspended Particulate Matter (PM2.5). Fine suspended
particulate matter (PM2.5) refers to suspended atmospheric particles solid and
liquid , except uncombined water as measured by a PM2.5 sampler which collects
50 percent of all particles of 2.5 mm aerodynamic diameter and which collects a
declining fraction of particles as their diameter increases and an increasing
fraction of particles as their diameter decreases , reflecting the characteristics of
lung deposition. Fine suspended particulate mattr (PM2.5) is to be measured by
a California /\ppro\'ed Sampler (C/\S) for PM2. 5 for purposes of monitoring for
compliamce 'Jlith the Fine Particulate Matter (PM2.5) standards. Approved
samplers, methods , and instruments are listed in Section 70100, 1 (b) below. A
CAS for PM2,5 includes samplers , method , and instruments determined by the
Air Resources Board or the Executi':e Offcer to produce equivalent results for
PM2,5 'Nith the Federal Reference Method (10 CFR , part 50 , Appendix L, as
published in 62 Fed. Reg. 3B763 , July 18 , 1997).



(!S ) Visibilty Reducing Particles...

(!m) Hydrogen Sulfide ...

(IR) Nitrogen Dioxide 

...

(!lG) Lead (particulate) ...

) Sulfates ...

(R-Et) Vinyl Chloride...

(gf) Ozone...

(fS) Extinction Coeffcient ...

Section 70100, 1. Methods , Samplers , and Instruments for Measuring Pollutants.

a) PM10 Methods. The method for determinino compliance with the PM10
ambient air aualitv standard shall be . the Federal Reference Method for the
Determination of Particulate Matter as PM10 in the Atmosphere (40 CFR
Chapter 1, part 50 , Appendix M , as published in 62 Fed. Reg. , 38753 , July 18
1997). California Approved Samplers for PM10 are set forth in "Air MonitorinQ
Qualitv Assurance Manual Volume IV. Part A: Monitorino Methods for PM10"
adopted finsert datel. which is incorporated bv reference herein. Samplers.
methods. or instruments determined in writino bv the Air Resources Board or the
Executive Offcer to produce eauivalent results for PM10 shall also be Califomia
Approved Samplers for PM10. These include those continuous samplers that
have been demonstrated to the satisfaction of the Air Resources Board to produce
measurements eouivalent to the Federal Reference Method. The following
samplers, methods , ::md instruments are Californi:J J\ppro'led Samplers for PM1 
for the purposes of monitoring for compliance 'Nith the Suspended Particulate
Matter (PM 1 O) standards:

(1) The specific samplers approved are:



(I\) Andersen Model RA/\S10 100 PM10 Single Channel PM10 Sampler
S. EPA Manual Reference Method RFPS 0699 130 , as published in 64 Fed.

Reg. , 334B1 , June 23 1999.

(B) Andersen Model RA/\S10 200 PM10 Single Channel PM10 Audit
Sampler, U. S. EP/\ Manual Reference Method RFPS 0699 131 , as published in
64 Fed. Reg. , 331B1 , June 23, 1999.

. .

(C) Andersen Model RAS10 300 PM10 Multi Channel PM10 Sampler
S. EP/\ Manual Reference Method RFPS 0669 132 , as published in 64 Fed.

Reg. , 334B1, June 23 1999.

(D) Sierra (currently known as Graseby) Andersen/GMVV Model 1200
High Volume Air Sampler, U. S. EP/\ Manual Reference Method RFPS 12B7 063,
as published in 52 Fed. Reg. , 456B4 , December 1 , 1987 and in 53 Fed. Reg.

1062, January 15 , 19BB.

(E) Sierra (currently known as Graseby) Anderse /GM'N Model 321 
High Volume Air Sampler, U. S. EP/\ Manual Reference Method RFPS 12B7 064
:JS published in 52 Fed. Reg. , 156B4 , December 1 , 19B7 and in 53 Fed. Reg.
1062 , January 15 , 1988.

(F) Sierr:J (currently known as Graseby) /\ndersen/GM'I'l Model 321 C
High Volume Air Sampler, U. S. EPA Manual Reference Method RFPS 12B7 065
as published in 52 Fed. Reg. , 45684 , December 1 , 19B7.

(G) BGI Incorporated Model PQ100 Air S:Jmpler, U.S. EPA Manual
Referenoe Method RFPS 129B 121 , as published in 63 Fed. Reg., 69624
Deoember 17 , 199B.

(H) BGI Incorporated Model PQ200 Air Sampler, U. S. EP. , Manual

Reference Method RFPS 1298 125, as published in 63 Fed. Reg. , 69621,
Deoember 17 , 1998.

(I) Rupprecht & Patashnick Partisol Model 2000 Air Sampler, U. S. EP:'\
Manual Reference Method RFPS 0694 098 , as published in 59 Fed. Reg.

35338, July 11 1994.
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(J) Rupprecht & Patashnick Partisol FRM Model 2000 PM10 I'.ir Sampler
S, EP/\ Manu:11 Reference Method RFPS 129B 126 , :1S published in 63 Fed.

Reg. , 69625 , December 17 , 199B.

(K) Rupprecht & Patashnick Partisol Plus Model 2025 PM10 Sequential
/\ir Sampler, U. S. EPA Manual Reference Method RFPS 129B 127 , as published
in 63 Fed. Reg. , 69625 , December 17 1998.

(L) Tisch Environmental Model TE 6070 PM10 High Volume Air Sampler
S. EPA Manual Reference Method RFPS 0202 141 , as published in 67 Fed.

Reg. , 15566 , April 2 , 2002.

(2) Continuous samplers:

(A) Andersen 8ot:1 /\ttenu:Jtion Monitor Modol FH 62 C11 equipped 'Nith
the following components: louvered PM 1 0 inlet, volumetric flow oontroller
automatic filter change mechanism , automatic zero check, and calibration control
foils kit*

(8) Met One Beta I'.ttenuation Monitor Model 1020 equipped with the
follov:ing components: louvered PM10 size selective inlet, 'Jolumetric flo'..
controller, automatic filter ch:1nge mechanism, automatic heating system
autom:1tic zoro :1nd sp:1n oheck capabilty*

(C) Rupprecht 8. Patashnick Series 8500 Filter Dynamics Measurement
System equipped with the following components: louvered PM10 size selective
inlet, volumetric flow control, flo':J splitter (3 liter.'min sample flow) , sample
equilibration system (SES) dryer TEOM sensor unit TEOM control unit
switching v:1lve , purge filtor conditioning unit, :1nd p:1l1flex TX10 , 13 mm effective
diameter cartridge

b) PM2. 5 Methods. The method for determinina compliance with the PM2.
ambient air aualitv standard shall be the Federal Reference Method for the
Determination of Particulate Matter as PM2. in the Atmosphere, 40 CFR
Chapter 1, part 50 , Appendix L, as published in 62 Fed. Reg. , 38714 , July 18
1997 and as amended in 64 Fed. Reg. , 19717 , April 22 , 1999. The samplers
listed in the Federal Reference Method must use either the WINS impactor or the

S. EPA-approved very sharp cut cyclone (67 Fed. Reg. , 15566 , April 2, 2002)
to separate PM2. 5 from PM10. California Approved Samplers for PM2.5 are set
forth in "Air MonitorinQ Qualitv Assurance Manual Volume IV. Part B: MonitorinQ



Methods for PM2. , adopted rinsert datel. which is incorporated bv reference
herein. Samplers. methods. or instruments determined in writina bv the Air
Resources Board or the Executive Offcer to produce eauivalent results for
PM2.5 shall also be California Approved Samplers for PM2.5. These include
those continuous samplers that have been demonstrated to the satisfaction of the
Air Resources Board to produce measurements eauivalent to the Federal
Reference Method. The follo' :ing samplers, methods, and instruments are
C:Jlifornia Approved Samplers for PM2.5 fur the purposes of monitoring fur
compliance '.\ith the Fine Particul:Jte M:Jttor (PM2. 5) standards:

(1) The specific samplers approved are:

(A) Andersen Model PJ\I\S 2.5 200 PM2.5 Ambient Audit /\ir Sampler
S. EPI\ M:Jnual Reference Method RFPS 0299 12B , as publishecl in (34 Fed.

Reg. , 12167 , March 11 , 1999.

(B) Graseby Andersen Model RJS 2.5 100 PM2.5 Ambient Air Sampler
S. EPA Manual Reference Method RFPS 0598 119 , as published in 63 Fed.

Reg. , 31991 , June 11 1998.

(C) Graseby Anderson Model RPJ\S 2.5 300 PM2. 5 Sequentiall\mbient
Air Sampler, U, S. EPA Manual Reference Method RFPS 059B 120 , as published
in 63 Fod. Reg. , 31991 , June 11 , 199B.

(D) BGI Inc. Models PQ200 :Jnd PQ2001\ PM2. 5 Ambient Fine Particle
Sampler, U.S. EPA Manual Referonce Method RFPS 0498 116 , :JS published in
63 Fed. Reg. , 18911 , April 16 , 199B.

(E) Rupprecht 8. Pat:Jshnick Partisol FRM Model 2000 /\ir S::mpler, U.
EP/\ Manual Reference Method RFPS 0498 117 , as published in 63 Fed. Reg.
1B911 J\priI16 , 199B. 

(F) Rupprecht & Patashnick Partisol Model 2000 PM 2.5 Audit S::mpler
as described in U.S. EPA Manual Reference Method RFPS 0499 129, ::E

published in 64 Fed. Reg. , 19153 , J\priI19 , 1999.

(G) Rupprecht 8. Patashnick Partisol Plus Model 2025 PM 2.5 Sequential
ir Sampler, U. S. EP,t\ Manual Reference Method RFPS 0198 11B , ::S published

in 63 Fed. Reg. , 1B911 , J\pril16 , 1998.



(H) Thermo Environment::l1 Instruments , Incorporated Model 605 "CAPS"
Sampler, U. S. EP/\ Manual Reference Method RFPS 1098 123, as published in
63 Fed. Reg. , 58036 , October 29 , 1998.

(I) URG MASS100 Single PM2.5 FRM Sampler, U.S. EPI'. M::mual
Reference Method RFPS 0400 135 , as published in 65 Fed. Reg. , 26603 , May 8
2000.

(J) URG MASS300 Sequential PM2.5 FRM Sampler, U. S. EP/\ Manual
Reference Method RFPS 0400 136 , as published in 65 Fed. Reg. , 26603 , May 8
2000.

(K) BGI Inc. Model PQ200 VSCC PM2.5 Sampler, U. S. EPj\ Manual
Equi' /alent Method EQPM 0202 112 , as published in 67 Fed. Reg. , 15567 , April

, 2002.

(L) BGI Inc. Model PQ200A VSCC PM2.5 Sampler, U.S. EP/\ Manual
Equi' /::lent Mothod EQPM 0202 112 , ::& published in 67 Fed. Reg. , 15567 , April

, 2002.

(M) Rupprecht 8. Patashnick Partisol FRM Model 2000 PM2.5 FEM Air
Sampler, U. S. EP/\ M::nual Equiv::lent Method EQPM 0202 143 , ::S published in
67 Fed. Reg. , 15567 , April 2 , 2002.

(N) Rupprecht & Patashnick Partisol Model 2000 PM2.5 FEM Audit
S::mpler, U. S. EPA Manual Equivalent Method EQPM 0202144 , as published in
67 Fed. Reg. , 15567 , /\pril2 , 2002.

(O) Rupprecht 8. Patashnick PartiEol Plus Model 2025 PM 2.5 FEM
Sequential S::mpler, U.S. EPA Manual Equivalent Method EQPM 0202 145 , as
published in 67 Fed. Reg. , 15567 , April 2 , 2002.

(2) Continuous samplers:

(A) Andersen Beta J\ttenu::tion Monitor Model FH 62 C14 equipped with
the following components: louvered PM10 size selective inlet, very sharp cut or



sharp cut cyclone , volumetric flow controller, automatic filter change mechanism
automatic zero check, and calibration control foils kit*

(B) Met One 8et:1 /\ttenuation Monitor Model 1020 equipped with the
follo'Ning components: louvered PM 10 size selective inlet, very sharp cut or
sh:lrp cut cyclone, volumetric flo':.; controller, automatic filter change mechanism
autom:1tic heating system , and automatic zero and span check capabilty

(C) Rupprecht 8. Patashnick Serie& 8500 Filter Dynamics Measurement
System equipped with the follo\a:ing components: louvered PM10 size selective
inlet, very sharp cut or sharp cut cyclone , volumetric flow control , flow splitter (3
liter/min sample flow) , sample equilbration system (SES) dryer, TEOM sensor
unit TEOM control unit, s'.vitching ':alve, purge filter conditioning unit, and
pallflex TX10 , 13 mm effecti'Je diameter cartridge

Instrument shall be operated in accordance with the veridor:s instrument
operation manual that :ldheres to the principles and practices of quality control
and quality assurance as specified in Volume I of the "Air Monitoring Quality
Assurance Manual" , as printed on April 17, 2002, and available from the
California Air Resources Board , Monitoring and L:lboratory Division , P.O. Box
2815, Sacramento C!\ 95811 , incorporated by reference herein.

(c) Ozone Methods. The method for determinina compliance with the ozone
ambient air aualitv standard shall be the Federal Eauivalent Method for the
Determination of Ozone in the Atmosphere (40 CFR. part 53). California
Approved Samplers for ozone are set forth in "Air Monitorina Qualitv Assurance
Manual Volume IV. Part C: Monitorina Methods for Ozone , as adopted rinsert
datel. Samplers. methods. or instruments determined in writina bv the Air
Resources Board or the Executive Offcer to produce eauivalent results forozone
shall also be California Approved Samplers for ozone.

NOTE

Authority cited: Sections 39600 , 39601 and 39606, Health and Safety Code.
Reference: Sections 39014, 39606 , 39701 and 39703(f), Health and Safety
Code.



Section 70200. Table of Standards ***

Substance

Ozone

Concentration and
Methods

09 ppm

070 oom

ultrviolet photometr
usina California
Aooroved Samoler as

set forth in secton
70100. 1 Ic)

Duration of
Averaging

Periods

1 hour

8 hour

Most Relevant Effcts

Short-term exposures:
(1) PYIAIeRary f!RS!i9A
aeSIAl9Rte aRalesalizea
(YRg eaeAla iR RYAIaRS
aREI aRillals, One-hour
and mult-hour

eXDosures: luna functon
decrements. and
svrotoms of resoiratorv
irration such as couah,
wheeze. and oain upon
deeo inhalation.
(2) Multi-hour eXDosures:
airway hvcerractvitv

and airway inflammation.
(2) Risk te pYblis R9alth

iAipliea by alteFaieRs iR
pYIAl9RaFY AleFJRelegy

aREI Rest ElefeRSE iR

(3) excess deaths.

hosoitalization,
emeraencv room visits,
asthma exacerbation,
resoiratorv svrotoms
and restrictons in activi

Long-term expsures:

Risk le pYblis RealtR

iAiplieEl by altFeEI
plilAieRafY AleFJRelegy iR
aRiAials afr leRgteFR
expesliFes aRa
plilAieFlafY fuRstieFl
aesreAleRts iFl sl:F9Risaily

elleseEi RYAIaRs.

Ozone can induce tissue
chanaes in the
resoiratorv trct and is
associated with
decrased luna functon
and emeraencv room
visits for asthma.
Welfare effct:

(1) Yield loss in
importnt crps and
predicted economic loss
to growers and
consumers.
(2) Injury and damage
to forests Flali\'e plaRts
aREIpeteRlial sRaRges iR
sposios aiveFSity aRa

RI,
(3) DaR:age te FUbber
aREI elasteAleFS aREI te

paiRte, fabAr;, ayes,
pigAleFlts , aRaplastiss.

Comments

The standard is intended to
prevent adverse human
health effcts.

The standard, when
achieved. wil not prevent
all injury to crops and other
tyes of veaeition but is
intended to place an
accptable upper limit 
the amount of yield and
economic los . as well as
on adverse environmental
impact.



Suspended
Partculate
Matter (PM10)

50 1l9/m PM10::

20 1l9/m PM10::

using California
Approved Sampler as
set forth in secton
70100. 1 (a)

24 hour sample

24 hour

samples,
annual
arithmetic
mean

Prevention of excess deaths
ilness and restrictons in
actty frm short-and long-
tenn exposures. Ilness

outcomes include, but are not
limited to, respiratory
symptoms. bronchits, asthma
exacerbation, emergency
room visit and hospital
admissions for cardiac and
respiratory diseases. Sensite
subpopu tions include
children, the elderly, and
individuals with prexisting
cardiopulmonary disease.

This standard applies to
suspended mater as measured
by PM1 0 sampler, which collect
50% of all particles of 10 11m
aerodynamic diameter and
collects a declining frcton of
partcles as their diameter
incrases, reflecting the
characteristics of lung
deposition.

** These standards are violated when concentrations exceed those set forth in the body of the
regulation. All other standards are violated when concentrations equal or exceed those set forth in the
boay of the regulation. 

*** Applicable statewide unless otherwise noted.

****

These standards are violated when particle concentrations cause measured light extinction values
to exceed those set forth in the regulations.

NOTE

Authority cited: Sections 39600 , 39601 (a) and 39606 , Health and Safety Code. Reference:

Sections 39014 39606 39701 and 39703(f), Health and Safety Code; and Western Oil and Gas

Ass n v. Air Resources Bd. (1984) 37 Cal.3d 502.

HISTORY

1. Amendment filed 9-18-89; operative 10-18-89 (Register 89 , No. 39). For prior history, see

Register 88 , No. 27.

2. Amendment filed 6-29-92; operative 7-29-92 (Register 92 , No. 27).

3. Amendment filed 6- 2003; operative 7- 2003 (Register 2003, No. 23).



Air Monitoring Quality Assurance Manual

Volume IV

Part A: Monitoring Methods for PM10

(1) The method for determining compliance with the State PM 1 0 ambient air
quality standard shall be the Federal Reference Method (FRM) for the
Determination of Particulate Matter as PM10 in the Atmosphere (40 CFR
Chapter 1 , part 50, Appendix M , as published in 62 Fed. Reg. , 38753, July

, 1997). When employed according to the FRM, the following are

California Approved Samplers:

(A) Andersen Model RAAS10-100 PM10 Single Channel PM10 Sampler
S. EPA Manual Reference Method RFPS-0699-130 , as published in

64 Fed. Reg. , 33481 , June 23 1999.

(B) Andersen Model RAS10-200 PM10 Single Channel PM10 Audit
Sampler, U.S. EPA Manual Reference Method RFPS-0699-131, as
published in 64 Fed. Reg., 33481 , June 23 1999.

(C) Andersen Model RAS10-300 PM10 Multi Channel PM10 Sampler
S. EPA Manual Reference Method RFPS-0669-132, as published in

64 Fed. Reg. , 33481 , June 23, 1999. .

(D) Sierra (currently known as Graseby) Andersen/GMW Model 1200
High-Volume Air Sampler, U.S. EPA Manual Reference Method RFPS-
1287-063, as published in 52 Fed. Reg. , 45684 , December 1 , 1987

and in 53 Fed. Reg. , 1062 , January 15 , 1988.

(E) Sierra (currently known as Graseby) Andersen/GMW Model 321 B
High-Volume Air Sampler, U.S. EPA Manual Reference Method RFPS-
1287-064, as published in 52 Fed. Reg. , 45684, December 1 , 1987 
and in 53 Fed. Reg. , 1062 , January 15 , 1988.

(F) Sierra (currently known as Graseby) Andersen/GMW Model 321-
High-Volume Air Sampler, U.S. EPA Manual Reference Method RFPS-
1287-065 , as published in 52 Fed. Reg. , 45684 , December 1 , 1987.

(G) BGI Incorporated Model PQ100 Air Sampler, U.S. EPA Manual
Reference Method RFPS-1298-124, as published in 63 Fed. Reg.
69624 , December 17 , 1998.

(H) BGI Incorporated Model PQ200 Air Sampler, U.S. EPA Manual
Reference Method RFPS-1298-125, as published in 63 Fed. Reg.
69624 , December 17 , 1998.

(I) Rupprecht & Patashnick Partisol Model 2000 Air Sampler, U.S. EPA
Manual Reference Method RFPS-0694-098, as published in 59 Fed.
Reg. , 35338 , July 11 , 1994.

(J) Rupprecht & Patashnick Partisol-FRM Model 2000 PM10 Air Sampler
S. EPA Manual Reference Method RFPS-1298-126 , as published in

63 Fed. Reg. , 69625 , December 17 , 1998.



(K) Rupprecht & Patashnick Partisol-Plus Model 2025 PM 10 Sequential
Air Sampler, U.S. EPA Manual Reference Method RFPS-1298-127 , as
published in 63 Fed. Reg. , 69625 , December 17 , 1998.

Tisch Environmental Model TE-6070 PM10 High-Volume Air Sampler
S. EPA Manual Reference Method RFPS-0202-141 , as published in

67 Fed. Reg. , 15566 , April 2 , 2002.

(L)

(2) The following continuous Californian Approved Samplers have been
demonstrated to the satisfaction of the Air Resources Board to produce
measurements equivalent to the FRM:

(A) Andersen Beta Attenuation Monitor Model FH 62 C14 equipped with
the following components: louvered PM10 inlet, volumetric flow
controller, automatic filter change mechanism, automatic zero check
and calibration control foilskit*

Met One Beta Attenuation Monitor Model 1020 equipped with the
following components: louvered PM10 size selective inlet, volumetric
flow controller, automatic filter change mechanism , automatic heating
system , automatic zero and span check capabilty*

Rupprecht & Patashnick Series 8500 Filter Dynamics Measurement
System equipped with the following components: louvered PM10 size
selective inlet, volumetric flow control , flow splitter (3 liter/min sample
flow), sample equilbration system (SES) dryer, TEOM sensor unit
TEOM control unit, switching valve , purge filter conditioning unit, and
pallflex TX40 , 13 mm effective diameter cartridge

(B)

(C)

Instrument shall be operated in accordance with the vendor s instrument
operation manual that adheres to the principles and practices of quality control
and quality assurance as specified in Volume I of the "Air Monitoring Quality
Assurance Manual" , as printed on April 17, 2002, and available from the
California Air Resources Board , Monitoring and Laboratory Division, P.O. Box
2815, Sacramento CA 95814 , incorporated by reference herein.



Air Monitoring Quality Assurance Manual

Volume IV

Part B: Monitoring Methods for PM2.

(1) The method for determining compliance with the State PM2.5 ambient air
quality standard shall be the Federal Reference Method (FRM) for the
Determination of Partculate Matter as PM2.5 in the Atmosphere, 40 CFR
part 50, Appendix L, as published in 62 Fed. Reg. , 38714 , July 18, 1997 and
as amended in 64 Fed. Reg. , 19717 , April 22 , 1999. These must use either
the WINS impactor or the U.S. EPA-approved very sharp cut cyclone (67 Fed.
Reg. , 15566 , April 2 , 2002) to separate PM2.5 from PM10. When employed
according to the FRM, the following are California Approved Samplers:

(A) Andersen Model RAS 2. 200 PM2.5 Ambient Audit Air Sampler
S. EPA Manual Reference Method RFPS-0299-128, as published in

64 Fed. Reg. , 12167 , March 11 , 1999.

(B) Graseby Andersen Model RAS 2. 100 PM2.5 Ambient Air Sampler
S. EPA Manual Reference Method RFPS-0598-119 , as published in

63 Fed. Reg. , 31991 , June 11 1998.

(C) Graseby Andersen Model RAS 2. 300 PM2.5 Sequential Ambient
Air Sampler, U.S. EPA Manual Reference Method RFPS-0598-120 , as
published in 63 Fed. Reg. , 31991 , June 11 1998.

(D) BGI Inc. Models PQ200 and PQ200A PM2.5 Ambient Fine Particle
Sampler, U.S. EPA Manual Reference Method RFPS-0498-116, as
published in 63 Fed. Reg. , 18911 , April 16 , 1998.

(E) Rupprecht & Patashnick Partisol-FRM Model 2000 Air Sampler, U.
EPA Manual Reference Method RFPS-0498-117 , as published in 63
Fed. Reg. , 18911 , April 16 , 1998.

(F) Rupprecht & Patashnick Partisol Model 2000 PM- 5 Audit Sampler
as described in u.S. EPA Manual Reference Method RFPS-0499-129
as published in 64 Fed. Reg. , 19153 , April 19 , 1999.

(G) Rupprecht & Patashnick Partisol-Plus Model 2025 PM- 5 Sequential

Air Sampler, U.S. EPA Manual Reference Method RFPS-0498-118 , as
published in 63 Fed. Reg. , 18911 , April 16 , 199

(H) Thermo Environmental Instruments , Incorporated Model 605 "CAPS"
Sampler, U.S. EPA Manual Reference Method RFPS-1098-123 , as
published in 63 Fed. Reg. , 58036 , October 29 , 1998.

(I) URG-MASS100 Single PM2.5 FRM Sampler, U.S. EPA Manual
Reference Method RFPS-0400-135, as published in 65 Fed. Reg.
26603 , May 8 , 2000.

(J) URG-MASS300 Sequential PM2.5 FRM Sampler, U.S. EPA Manual
Reference Method RFPS-0400-136, as published in 65 - Fed. Reg.
26603 , May 8 , 2000.



(K) BGI Inc. Model PQ200-VSCC PM2.5 Sampler, U.S. EPA Manual
Equivalent Method EQPM-0202-142, as published in 67 Fed. Reg.,
15567 , April 2 , 2002.

(L) BGI Inc. Model PQ200A-VSCC PM2.5 Sampler, U.S. EPA Manual
Equivalent Method EQPM-0202-142, as published in 67 Fed. Reg.
15567 , April 2 , 2002.

(M) Rupprecht & Patashnick Partisol-FRM Model 2000 PM2.5 FEM Air
Sampler, U.S. EPA Manual Equivalent Method EQPM-0202-143, as
published in 67 Fed. Reg. , 15567 , April 2 , 2002.

(N) Rupprecht & Patashnick Partisol Model 2000 PM2.5 FEM Audit
Sampler, U.S. EPA Manual Equivalent Method EQPM-0202-144 , as
published in 67 Fed. Reg., 15567 , April 2 , 2002.

(0) Rupprecht & Patashnick Partisol-Plus Model 2025 PM- 5 FEM
Sequential Sampler, U.S. EPA Manual Equivalent Method EQPM-
0202-145, as published in 67 Fed. Reg. , 15567 , April 2 2002.

(2) The following continuous samplers have been demonstrated to the
satisfaction of the Air Resources Board to produce measurements
equivalent to the FRM:

(A) Andersen Beta Attenuation Monitor Model FH 62 C14 equipped with
the following components: louvered PM10 size selective inlet, very
sharp cut or sharp cut cyclone , volumetric flow controller, automatic
filter change mechanism , automatic zero check, and calibration control
foils kit*

(B) Met One Beta Attenuation Monitor Model 1020 equipped with the
following components: louvered PM10. size selective inlet, very sharp
cut or sharp cut cyclone , volumetric flow controller, automatic filter
change mechanism, automatic heating system, and automatic zero
and span check capabilty*

(C) Rupprecht & Patashnick Series 8500 Filter Dynamics Measurement
System equipped with the following components: louvered PM 1 0 size
selective inlet, very sharp cut or sharp cut cyclone , volumetric flow
control, flow splitter (3 liter/min sample flow), sample equilbration
system (SES) dryer, TEOM sensor unit, TEOM control unit, switching
valve, purge filter conditioning unit, and pallflex TX40 , 13 mm effective
diameter cartridge

Instrument shall be operated in accordance with the vendor's instrument
operation manual that adheres to the principles and practices of quality control
and quality assurance as specified in Volume I of the "Air Monitoring Quality
Assurance Manual", as printed on April 17, 2002, and available from the
California Air Resources Board , Monitoring and Laboratory Division, P.O. Box
2815 , Sacramento CA 95814 , incorporated by reference herein.



Air Monitoring Quality Assurance Manual

Volume IV

Part C: Monitoring Methods for Ozone

The method for determining compliance with the State ozone ambient air quality
standard shall be the Federal Equivalent Method (FEM) for the Determination of
Ozone in the Atmosphere (40 CFR , part 53). The FEM (ultraviolet photometry) is
considered equivalent to the Federal Reference Method (chemiluminescence) as
described in 40 CFR, Chapter 1 , Part 50, Appendix D as published in FR 62
38895 , July 18, 1997. When employed according to the FEM (40 CFR , part 53),
the following are California Approved Samplers:

(A) Dasibi Models 1003- , 1003-PC, or 1003-RS Ozone Analyzers
USEPA Automated Equivalent Method EOOA-0577-019, as published
in FR 42 28571 . June 03 , 1977.

(B) Dasibi Models 1008- , 1008- . or 1008-RS Ozone Analyzers
USEPA Automated Equivalent Method EOOA-0383-056, as published
in FR 48 , 10126 , March 10 , 1983.

(C) DKK-TOA Corp. Model GUX-113E Ozone Analyzer, USEPA
Automated Equivalent Method EOOA-0200-134, as published in 

, 11308, March 02 , 2000.

(D) Environics Series 300 Ozone Analyzer, USEPA Automated Equivalent
Method EOOA-0990-078, as published in FR 55. 38386 , September

, 1990.

(E) Environnement S.A. Model 0:A1M UV Ozone Analyzer USEPA
Automated Equivalent Method EOOA-0895-105, as published in FR

, 39382 , August 02 , 1995.

(F) Environnement S.A. Model 0342M UV Ozone Analyzer USEPA
Automated Equivalent Method EOOA-0206-148, as published in 

, 42557 , June 24 , 2002.

(G) Envjronnement S.A. SANOA Multigas Longpath Monitoring System
USEPA Automated Equivalent Method EOOA-0400-137 , as published
in FR 65 , 26603 , May 08 , 2000.

(H) Horiba Instruments Models APOA-360 and APOA-360-CE Ozone
Monitor, USEPA Automated Equivalent Method EOOA-0196-112, as
published in FR 61 11404 . March 20 1996.

(I) Monitor Labs/Lear Siegler Model 8810 Ozone Analyzer USEPA
Automated Equivalent Method EOOA-0881-053, as published in 

52224 , October 26 , 1981.

(J) Monitor Labs/Lear Siegler Models ML9810, ML9811 , or ML9812
Monitors Labs Model ML9810B , or Wedding & Associates Model 1010
Ozone Analyzers , USEPA Automated Equivalent Method EOOA-0193-
091 , as published in FR 58 , 6964 , February 03 , 1993.



(K) Opsis Model AR 500 and System 300 Open Path Ambient Air
Monitoring Systems for Ozone, USEPA Automated Equivalent Method
EQOA-0495-103 , as published in FR 60 21518 , May 02 , 1995.

(L) PCI Ozone Corporation Model LC-12 Ozone Analyzer, USEPA
Automated Equivalent Method EQOA-0382-055, as published in FR

13572 , March 31 1982.

(M) Philps PW9771 03 Analyzer, USEPA Automated Equivalent Method
EQOA-0777-023, as published in FR 42 38931 , August 01 1977; FR

57156 , November 01 1977. 
(N) Teledyne-Advanced Pollution Instrumentation , Inc. Model 400E Ozone

Analyzer, Advanced Pollution Instrumentation, Inc. Model 400/400A
Ozone Analyzer, USEPA Automated Equivalent Method EQOA-0992-
087, as published in FR 57 , 44565 , September 28; 1992, FR 63,

. 31992 , June 11 , 1998; FR 67 , 57811 , September 12 , 2002.

(0) Thermo ElectronlThermo Environmental Instruments Models 49 , 49C
USEPA Automated Equivalent Method EQOA-0880-047 , as published
in FR 45 57168 , August 27 , 1980
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Proposition 65 Safe Harbor Levels Development

The Offce of Envionmenta Health Hazd Assessment (OEHH) of the Calorna
Envionmenta Protection Agency is the lead agency for the implementation of the SafeDrig Water and Toxic Enforcement Act of 1986 (proposition 65 or the Act). In that
role, OEHH ha developed Proposition 65 safe haor levels --, no signcant risk levels
(NSRLs) for carcinogens and maxum alowable dose levels (MLs) for chemial
tht cause reproductive toxicity. The NSRL is the day intae level-calcuated to resut
in one excess case of cancer in an exposed population of.! 00 000 assug lietie (70-
year) exposue at the level in question. The MAL is the level at which the chemical
would have DO observable adverse reproductive effect assug exposure at 1 000 ties
that level. The NSRLs and MALs are promulgated in Title 22, Calorna Code of
Reguations, (CCR) Sections 12705 ard 12805 respectively to assist interested pares in 
determg whether wargs are requied for exposues to listed chemicals, and
whether discharges to sources of drg water are prohibited.

Safe harbor levels may be based on rik assessments conducted outside OEHH 
provided for in 22 CCR 12705(b), 12705(c), and 12805. In some cases, tbs can expedite
safe harbor development. However, it should be noted thtthe process of review and
consideration of existig risk assessments can be a lengty one, and wi depend on the
complexity of the scientic onnation underlyig the assessment, as well as on
avaiable resources.

Th doCUent provides the statu of the development and adoption of intae levels
calculted for al chemicals on the Proposition 65 lit. In unts of microgram per day
(J.glday), Par A reports NSRLs adopted in reguation for carcinogens and Par B reports
MALs adopted in reguation for chemcal tht cause reproductive toxicity.

Pars C and D of th document give priority levels for development of dose respone
assessments for chemicals tht cause cancer, and reproductive toxicity, respectively.
Interested pares are invited to recommend chages in priority levels. OEBR reta
the right to change priorities in response to the natue and avaiabilty of scientic
miOImation, and resources avaiable, and requests from the public and the Attomey
General's offce. .
Pars C and D also give draf levels , some.ofwhich have been avaiable s ce the early

1990' s and others ofwmch have been updated recently. OEHH wi contiue to review
the basis for dr numbers and update analyses as needed, before proposing or fin::li7.'l
levels for form adoption in reguation. 

Ths statu report wi be updated on a reguar basis.



A. No Signcant Risk Levels (NSRLs) Adopted in Reguationfor Carcmogens

The tale below lits NSRLs for Prposition 65 carcinogen in reguation 
(22 CCR 12705 and 12709).

These levcl ar inted to provide "safe haors for peron suject to the Act and do not preclude the
use of altertive levels tht ca be deonstrted by their user as being scienticay vald.

A thee-tiered procedme fo deelopment ofNSRLs is cuently in place. NSRLs may be based on a
de novo dose response assessment Conducted or reviewed by OEH (22 CCR gI2705(b)), an assessmentcond by anoter st or feder agency (22 CCR g12705(c)), or an exedited process concted byOEH (22 CCR g 12705(d)). The last colu of the table below indicates wmch of these processes was
used to develop the NSRL for each chemjcal. NSRLs repesent the day inta level caculated to resut in
a cancer ri of one excess case of cance in 100,000 individua exposed over a 70-year lietie,

NSR for ;m:mca in undelie nave bee adpted sine the la Sta por A$ chemca ar reov
frm the Prposition 65 li the reguatry process to remove the safe habor.level from reguon wi be
intited.

Caciogen Level0lglday)

alph-C (2-Amo-9H-pyrdo(2,3-b )indole)
Acetadehyde 
Acede

Acetylaofluoree
!adecr 

Acrlontre
Actomyci D

. .

AF-2; 12-(2-fwlr3(5-nitro-2-ful)acrlade)
Aldr
Amoanthone

o-Amoaztolu."'e
4-Amobiphenyl

Amo-9:.etlcabazle hydrochloride
Amo-2-methlathone
Amo-5-(5-nit:o-2-ftl)-1 ,3,4-thi ?.n

Amtrole
Ane

Anidie
Anidie hydrchloride

AIte
Aren

90 (inon)

00008

100

06 (iD)

10 (exepinh)
I 00 rsday (in)

22 CCR
Secton
12705(d)-
12705(c)
12705(d)
12705(d)
12705(c)
12705(b)
12705( d)
12705(d)
12705(b)
12705(d)
12705(d)
12705(d)
12705(d)
12705(d)
12705(d)
12705(d)
12705(c)
12705(d)
12705(d)
12705(d)-
12705(b )

12709
12705(b)Asb:ss

NSR for fiers 5 micrometes (mm) long and 0.3 wide, with a
lengtwidt ratio 3:1 as m::asun d by phae contr microscopy.Aure 12705(d) .
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Carcinogen Level (!Jglday) 22 CCR
Secton

Azere 12705(d)
Azthope 0.4 12705(d)
Azobenen 12705(c)

Bene 12705(b)
Bendi 001 12705(b)
BeDfu l2705(b)
BeD(aJpyre 12705(c)
BeDl chloride 12705(c)
BeDZl violet 4B 12705(d)
Berll 0.1 12709
Berll oxide l2705(c)
Berll sute 0002 12705(c)
Bis(2-chloroethy1)e1er 12705 (b) 

Bis(choromethl)ether 12705(b)
Bromoclchorometbe 12705(c)
l,3-Butene 0.4 12705(c)
Butlate bydrxyole 4000 12705(b)
beta-ButolaDDe 12705(d)

Cad 05 (mh) 12705(b)
Captaol 12705(d)
Capta 300 12705(d)
Caazle 12705(d)
Caon techloride 12705(b)

. N-Caoxyetyl- ni1rosourea 12705(b)
Choraucil 002 12705(d)
Chlordae 12705(c)
Clordeone (Kepone) 12705(d).
Chorec acd 12705(d)
Chori par (Ave, ch lengt C12;

apprx. 60% chlore by weigh) 12705(d)
Chorothe (Ethl chloride) ISO 12705(b)
Chorofo 20 (ora 12705(c)

40 (in) 12705(c)
Choromethyl metyl ether (tecal gr) 12705(d)

Choro-2-methylpropene 12705(d)
4-Chororto-phenylenecle 12705(d)
Cborothoni 200 12705(d)
p-Choro-orto-toluidie 12705(d)

Choro-toluidi, hydrochoride 12705(d)
. chorozotocin 003 12705(d)
Cbomimn (hexavalent) 001 (in) 12705 (b) 

Cl. Basic' Red 9 monohydrochlorde 12705(d)
Cinyl anth 200 12705(d)
Coke oven emsion 12705(c)

Cresidie 12705(d)
Cupfern 12705(d)
Cyclophosphade (androus) 12705(d)
Cyclophosph.de (hydr) 12705(d)

StBtus Report
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CaogeD Level (p.glda) 22 CCR .
Secton

D&CReNo, 9 100 12705(d)DaBZ 12705(d)
Damozide 12705(d)
Dan1r (Chrsaz; 1 , Dihydroxyantbquone)

12705( 

DDT, DDE, DDD (in combintion) 1270 (b)
DDVP (Dichoros) 12705(c)

4-Diaoanole 12705(d)
4-Diaoanole sute 12705(d)

Diadihenyl ether (4 -Oxdie) 12705(d)
4-Diamotoluene i2705(d)

Dibfm( a, )antbcen 12705(d)
1,2-Dibromo-3-choropropane 12705(b)
Dichoroben 12705(b)

Dicblorobendie 12705(b)
Dicbloroetbe 100 12705(d)

l,2-Dicbloroete (Ethylene dichloride) 12705(b)
Dicborometbe (Methylene chloricr) 200 (in) 12705 (b) 

12705(c)
Dieldr : 0. 12705(b)
Di(2-ethlhexl)phthte (DEH) 310 12705(b)Die1ylsestl 002 12705(d)
Diglcidyl resorcol ether (DGRE 0.4 12705(d)
Didrsafole 12705(d)

3 ' Diethoxybendme (o-Dianidie) 12705(b)
3.3' Dimetoxybenzdi diydrocbJoride 12705(b)
4-Dimthylamoazbene 12705(d)tr-2-((Dimethlao )rethlio )-

(2-(5-nitro-2-ful)vy1)- 3 ,4-oxale 12705(d)
12-Diethlb( a)antbene 003 12705(d)
3 ' Diethlbendie (o-T oluicfe) 12705(b)
3 ' Dimetylbendie diydrochloride 059 12705(b)

Diethylcaramoyl chloride 12705(d)
l,2-DiyIbydre 001 12705(d)
Diethylviylchloride 12705(d)

4-Dintoluene 12705(c)
4-Dioxae 12705(b)

Direct Black 38 (technca gr) . 12705(d)
Dir Blu 6 (technca gr) 12705(d)
DirectBrown 95 (tehncal grde) 12705( d)
Disere Blue 200 12705(d)

Epichlorohydr 12705(b)
Estrol 17b 02 . 12705(d)
Ethyl-4 dicborobente (Chorobente) 12705(d)
Ethylene dfcriDde 2 (ora) 12705(b)

3 (mh) 12705(b)
Ethylene oxide 12705(b)
Ethylene thoura 12705(d)
Ethy1eneime 12705(d)

Folpet. 200 12705(c)

Status Report DEBR
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Caciogen

Formdehyde (gas)
2-(2-Forylhydro )-( 5-nitro-2-fml)thole
FurjIclox

Glu- l (2-AIo-6-methyldipyrdo(1 2-a:3 ' -dJimdaole)
Glu- 2 (2-Amodipyrdo(1,2-a:3 ';2' dJ-imdale)
Gymitr (Acetadehyde methlformylhydrone)

HC Blue,
Heptahlor
Heptaor epoxide
Hexhlorobenze
Hexhlorocyclohexe
alha isomer

beta isomerga ismer
techcal grad

Heorodibendioxm
Hechoroethe"
Hydr
Hydre 
Hydrbene (1, Diphenylhydre)

JQ (2-Amo-3-methylidao(4 5-f)quolie)
Isobul nitrte

Laiooarine
Lea
Lea actate
Lea phospha
Le suacetate

Me- alpha-C (2-Amo-3-methyl-9H -pydo(2 b )indole)
MeIQ" (2-amo-3 4-ethylida-( 4 5:fquolie)
MeIQx (2-Amo-3 , diethylida( 4,51.quoxae)
Melphaan 

Metby1adie (Popyl::eime)
Methyl carbame

Metlcholatbe
Methylene bis(2-ohloroane)
Methlene bis(N, diethyl)benem:ame
Methylene bis(2-methlae)
Methylenedane
Methlenediane diydrooh1oride

Methylhydre

Methylhydre sute
Methyl methesuonate

Methyl- nitroanone (of uncert purty)
Methl-N' -nitro- nitrosogue

Methylth;Q"U

Status Report 
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Level (J.g/day)

0.1

0.2
0002

0.5
7.4

15 (0I)

23 (ora)
58 (ora)

41 (ora)

0.41
005
028

160

0.5

0.4

058 (ora)

090 (intion)

22 CCR
Secton
12705(0)
12705(d)
12705(c)

12705(d)
12705(d)
12705(d)

12705(d)
12705(c)
12705(c)
12705(b)

12705(c)
12705(c)
12705(c)
12705(b)
12705(b)
12705(d) ,
12705(0)
12705(c)
12705(d)

12705(d)
12705(d)

12705(d)
12705(b )
12705(b )
12705(b )
12705(b)

12705(d)
12705(d)
12705(d)
12705(d)
12705(b)
l2705(d)
12705(d)
12705(d)
12705(c)
1270S(d)
12705(d)
12705(d)
12705(b)
12705(b)
12705 (b)
12705(d)
12705(d)
12705( d)
1 "1 ",(\I:( 
"'_, "'-'\""J

DEBR
eptember 2003



Carinogen

Michlers kf:one

Mitomyin C

Monocrtae
5-(MorphoIiom.'"y1)- 3-((5-nitrofuIidene )-amo )
2-oxaoliclone

MX (3-chlor0-( dichloromethyl)- hydroxy-2(5H)- fune)
NaldDc acid

Naphthylame
Nickel refier du
Nickel susude
Nitrotretic acid

Nitrotretic acid, trodi salt monohydrte
Nitracenhthene
Nitro-anidie

Nitrofen (teca grde)
Nitrofune
1-(( 5-Nitofmlidene)-amo )- imdaolidione
N-( 4-(5-Nito-2-ful)- thly1)acetde

Nitrsodi-n-butylae
Nitrsodietolae
Nitrsodietylame
Nitrsodiethylae

p-Nitosodiphenylane
Nitrosodihenylae
Nitosodi-n-propylame
Nitoso-N-etylu 

4-(N-Nitosomethylao )-I-(3-pydyl)- buone
Nrtsomethylethylae
Nitrso-N-methylurea
Nitrso-N-methylurethe
Nitrosomorpholie
Nitrsonorcotie
Nitrosopipere
Nitrosoplidie

Pentaorophenol
Phenti
Phenopydie
Phenayrdie hydrochloride
Phenst
Phenobarbita
Phenoxybene
Phenoxene hydrochloride
o-Phenylenediame
Phenylenediame diydrchloride

Phenyl glycidyl ether 
Phenylhydr
Phenylhydre hydrochloride
o-Phenylphenae, sodrum

Statu Report
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---- ----- -""''---. --_. .,-.-. ..-------- .._

Leel g/day)

00009 .

0.18

0.4

0.4
100

0.4

0.1

014

006
006

0.1

0.3

300

005

. 1.0
1.4

200

- -.-

22 CCR
Secton
12705(d)
12705(d)
12705(d)
12705(d)

12705(b)
12705(b)

12705(d)
12705(d)
12705(c)
12705(c)
12705(d)
12705(d)
12705(d)
12705(d)
12705(d)
12705(d)
12705(d)
12705(d)
12705(b)
12705(c)
12705(b)
12705(0)
12705(d)
12705(b)
12705(b )
12705(b)
12705(d)
12705(c)
12705(b)
12705(d)
12705(d)
12705(d)
12705(d)
U705(c)

12705(c)
12705(d)
12705(d)
12705(d)
12705(d)
12705(d)
12705(d)
12705(d)
12705(d)
12705(d)
12705(b)
12705(b)
12705(b)
12705(d)

DEBR
September 2003



CarciDogen Level (/lg/da) 22 CCR
Secton

PolybromIed bipheyls 12705(b)
Polychlorited "biphenyls 12705(c)
Polygeen 1200 12705(b)

Ponceau MX 200 12705(d)
Ponce 3R 12705(d)

Potasiu broma 12705(d)

Procaaze 12705(d)

Procaraze hydrochlorde 12705(d)

Prpane sutoe 12705(d)

b:t-Prpiolactone 12705(d)

Propylthouril 12705(d)

Resezpine 12705(d)

Safle 12705(d)

Stergmcyst 12705(d)

S1reptozotoci 006 - 12705(d) 
Stye oxide 12705(d)
Su1 12705(d)

Tetrcboroch"ben- dioxi 000005 12705(b)
2,2- Tethloroe1he 12705(d)

T etrchlorefuy1ene 12705(c)
etromethe 059 12705(b)

Thoacde 12705(d)
Thodie 12705(d)

- - 

Thour I 2705(d)

Toluene diocYan 12705(d)
orto- T ohrdIe 12705(d)
orto- Toluicle hydrchloride 12705(d)
Toxaphene 12705(b)
T richloroetby1ene 50 (ora) 12705(b)

80 (in) 12705(b)
2,4,6- Trichlorophenol 12705(b)
Triethyl phosphate 12705(d)
Tri(l-azyl)phosphie sude (Totea) 12705(d)
T ri(2 w"bromopropyl)phosphate 12705(d)
TrpP-l (Trytoha- 12705(d)
TrpP-2 (Tryptopha- 12705(d)

Urethe (Ethyl-cabam) 12705(b)

Vinyl chlorde I 2705(b)

Vinyl trchloride (1 1,2- Trichloroe1he) 12705(d)

Xylidie 110 12705(b)
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B. Maxum Alowable Dose Levels (MLs) Adopted in Reguationfor Chemical Causing Reproductive Toxicity

The followig table is a compilation ofMALs in regution (22 CCR g 12803) for Proosition 65
chemca tht caue repoductve toxicity. These levels reresent the no obserable effec level (NOEL)
for the chemca

, .

divided by 1 000. NOELs are set in accordace with procedures speced in22 CCR g 12803. MALs for chemca in undelie have been adpted since the la St Report

Chcal Lid as Causing Reroduve Toxicity Level Cllgiday)

Bene

Quofopethyl
=Tolue

24 (ora) 

49 (inalon)
4.1 (or)

910

120- roran

460
3200 (inaton)

1 7000r deral)
590

7000'

4-DB (2.4-cbloronhenoxvbuc acid)
Di1rbenzene

- Ethylene oxide
:Hvdrethvlnon

Liuron
Methvl Vllidone

Leel repreents absorbed dose (rounded :fom 6 525 Ilg/day), Since 100% of ingested toluene is
absoied. ora dose is equivaent to adstered dose. It is assued tht roughy 50% of the dose
adstered by the inatioD rout is absorbed. Therefore the MAL for ined tolue is 13 000
Ilg/day (rounded from 13 050 Ilg/day), correspondig to an absorbed dose of 6 525 Ilg/da.
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C. PriOr: List for the Development of NSRLs for Proposition 65 .Carcmogens '
OEHH ha d."Veloped the foIlo'Wg priority lit, which clasifies into four priorties carogens for
which dose-response assessments have not been completed Prority levels reflect the avaibilty and
quaty of scientic data for. dose-response assessments, potenti for exposure, resoures avaiable to
perorm th assessment, commtments mae in settement of the case of AF-CIO v. Deuleiian
(Sacraento Superor Cour No. 3481295) and input from the public and Attorney Gener' s offce.
OEH anticipates proposing NSRLs for the majority of chemcal in the .:fst prior grD1 with the
next two yea, and for second prority chemicas with the next two to four year. It is unely tht
NSRLs for thd and four priority chemcal would be released with the nex thee years.

AIy interested par may sumit recommendations to OEE for reviing the priority assignent for any
of the checa lited Recommendations should be accompaned by approprate docuentation
supportg the altetive priority assignent suggested. OEH exect chages in priorities restig
from the avaiilty of scientic inormtion and resoures, and request frm the public and Attorney
Gener's offce. 
A thee-tiered procede for development of NSRLs is cuently in place. NSRLs may be based aD "
de novo dose response assessment conductd or reviewed by OEHH(22 CCR 9 12705(b )), an assessment
conducted by another stte or federa agency (22 CCR &12705(c)), or an exedited process conducted 
OEHH (22 CCR g 12705(d)), The table below lis dr NSRLs and their year ofrelease, along wi the
subsection of 12705 indicag the procedure used to develop the value. OEH wi reew the basis for
draf numer -ad upda anyses as needed before prposmg or "fiizg levels for foDD adoption in
reguation. Chencal m bold font bave been addd to the Proposition 65 li or chaged in priority sttus
since the last Sta Report 

First Proritv for NSRL Develoument

AcetochIor
Aciforfen
A1hIor
I -Amo- 4-bromoantbaqone
Ane hydrochloride
ADtiODY oxide
Azcitidie
Benz( a Jantbcene
Ben(b )fluorathene
Benzo(jfluoranthene
Benzo(k )florathen;
Bentrchoride

(1992 drNSRL: 70 Ilg/day (12705(c)1
. (1992 dr NSRL: 20 Ilg/day (12705(6)))
(1992 dr NSRL: 91lglday (12705(c)))

(2003 dr ora NSRL: 0. 033 glda (12705(b)))

(2003 dr ora NSRL: 0.096 glday (12705(b)))
(2003 dr ora NSRL: 0. 11 glday (12705(b)))

(1993 dr ora NSRL: 0.05 g/day (12705(c)))
(1993 dr NSRL: 0.0002 g/day (12705(b)))

Bis(bromomethyl)- propanediol
Bromate
Bromoform
Chordieform

Chloroane
Choroane hydrochloride

Cbsene
C. 1. Acid Red 114

(2003 dr NSRL: 64 Ilg/day (12705(b)))
(1992 drNSRL: 0.5 glday (12705(c)))

(2003 dr ora NSRL: 0.35 Ilg/daY (12705(b)J)

c.r. Direct Bl"!e 15
c.r, Direct Blue 218
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c.!. Solvent YelloVl 14
Diben( a,Jacridie

Dibenz( a,)acrdie 
7H-Dibenzo( c g) carbazole
Dibeno( a,e )pyrene
Diben( a,)pe
Diben( a,iJpyrene
Dibeno( a,lJpyrene

Dichlorobenzdie diyclochJoride .
Dichloropropane
Dichloropropene

Diepoxybutae
Diethyl sute
Diethyl sute

Dimetylhydre (UMH
Dintropyrne 
Dintropyrene
Dintrotoluene

Estgole
Etbylestdiol
Fur
Glycidol
Greofuvi
Hexaethylphosphorade
Indeno(1 3-cdJpyreneIsopree 
Lactofen

Methylchsene
Metyleugenol
Methylmer compounds-

ylolaclamde
Metronidaole.
Nafenopin
Naphthene
Nickel cabonyl

Nitroanole
Nitrobenzene
4-Nitrobiphenyl
6- Nitrocbisene

Nitrfluorene
Nitropropane
Nitrpyrene

4-Nitropyrene
Nitrsomethylviylae

N- Nitrososarosine
Ochrtoxi A
Oxam

Phenylphenol
Phi
Progesterone
Pronade

. For exlation of priority levelB see dicusion above.

Status Report
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(2003 dr ora NSRL: 0.0030 glday (12705(b)))

(20031lora NSRL: 0.0054 g/day (12705(b)))

(2003 dr oral NSR: 0.0050 g/day (12705(b)))

(1993 dr ora NSRL: 4 g/dayT12705(b)))
(1993 $' intion NSRL: 20 /!g/day (12705(c)))

(1993 dr NSRL: 0.7 J.day (1270S(bm
(1993 drNSR: 0.05 g/da (1270S(b)))
(1992 drNSR: 0.3 /lg/day (12705(b)))
(1993 d.-a NSRL: '0 .02 glday (12705(b )))
(19Q3 draf NSRL: 0.01 g/day (12705(b))

(1992 dr NSRL: 0.4 /lg/day(1270S(b)))
(1992 dr NSRL: 50 J.g/day (12705(b)))
(1992 dr NSRL: O.Ol/lg/day (12705(b)))

(1992 dr NSRL: 4 J!glday (12705(c)))
(2003 dr ora NSRL: 0.0084 g/day (l2705(b))

(1992 dr NSRL: 2 J.glday (12705(b)))
(1992 drNSR: 4 g/day (12705(b)))

(1993 dr NSRL: 0.002 glday (12705(b)))

(1993 dr NSRL: 0.09 p,g/day (12705(b)))
(1993 dr intiOD NSRL: 30 Jlglday (12705(b)))
(1993 dr NSRL: 0.6 J./day (12705(b)))
(1993 dr NSRL: 0. 03 g/day (12705(b)))
(1993 dr NSRL: 0.004 J.g/day (12705(0)))
(1993 dr NSRL: 5 /lglday (12705(b)))
(1992 dIE NSRL: 0. 03 glday (12705(b)l

DEBR
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Pydie
Selenum s-u1de 

3- Tricboropropane
T ri(2 -chloroetby1)phosphate
Vinyl bromide (1992 dr ora NSRL: 1 glday (12705(b)))

(1992 dr intion NSRL: 4 J.glday (12705(b)))
4- Vinylcyclohexene

It is anticipated tht chges to NSRLs cuently in reguation wi be proposed or adopte dmig the nex
year for the followig chemcal: 

Acrlamde
Benne (2003 dr ora NSRL: 6.4 gIda (12705 (b)D

(2003 dr inaton NSRL: 13 J.g/da (12705 (b))
Chomium 
Ethylen thourea

o-Phenylphenate, sodium
Pentachoropbenol
Smale
Tetrhloroethylene

Second Proritv for NSRL Development

Afatoxi
p-Amoazobene
Bis(2-chorcrl-metbyletbyI)ether, techncal 
Bromoetbe
Cacdylic acid
Catechol
Cerc fier (aiome parcles of respirble size)

Chor0-nitrobenene
Choroprene

Cboro-o-toJudie and its stong acid salts
, Cobalt met powde

Cobalt (I oxide
Cobalt suate heptaydrte
Diamotoluee (mied)

Dibromcr I-propanol
Dichloroacetic acid

4-Dich1orcr2-bntee
Diesel engie exhus
Di-n-propyl isocinchomeronate (MGK Reellent 326)
Dim-on
Ethoprop
Fenoxycar
Indium phosphide
Iprodione

. Isoxautole
!sosafole
Metb sodi
Methyl iodide

Naphthylame
Nickel and c nickel compounds
Nitromethe

(1992 dr NSRL: 0.02 J.g/day (12705(b)))

Sttus Report
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o-Nitrotoluene
Oxdiazon
Oxyoquox
Polychloriated dibenz- dioxi
Prdone
Propachlor

Quio1:e and its strong acid salts
Radionuclides
Salcylazosupyrdie
Silca, crtae (aibome parcles of respirble size)
Testosterone and its esters
p-a,a,a- T etrchlorotoluee
Tetruoroethyl ene

5- Trietylane and its stong acid salts
Triphenlti hydroxide

Tryan blue (commer grde)
4- Vinyl- cylobexene diepoxide

Third Proritv for NSRL Development

Adramcm (Doxombicin hydrochloride)
Benzdie-based dyes 

Bis(2-chloroethyl)- nahthylame
Bischloroethyl nitrosourea (BCN (Carrie)

4-Butaediol diethesuonate (Bus)
Cabon bla (aibome, unbolJ parcles of respirble sie)
Choraphencol
1-(2-CboroetbyI)- cyclohexl- nitrosourea (CCN
1-(2-CboroethyI)-3-( 4-metby lcycloheA)'I)-l-nitrosoura
Chorotran
Ciclospori (Cyclospor A; Cyclosporie)
Cidofovi

- Cisla
Clofira
Daunomyci
N,N-Diacetylbenzdie

hlor0- diamodihenyl eter
Dienestrl

Diethylhydre
DiiopropyI SIate

4-12 Diotoluene mie
Diphenylhydaoin (phenytoin)
Diphenylhydatoin (phenytoin), sodi saltEstrone 
Estropipate
Etbyl acrylate
Furlidone
Fusar C
Gaciclovi sodium

Gasolie engie exhaust (condensates/extts)
Gemfbrozi
Glasswool fibers (aiborne parcles of respira.ble sie)
Glycidadehyde
'\/r_----_J,V.Lwu.cu

Sttus Report
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Maneb
Medrxyrogesterone aceta

Merhaan
Mestrol
Meti
Mustad Gas

Nirdale
Nitroge musd (Mechlorethame)
Nitrgen mustad hydrchloride (Mechlorethe HCl)
orethne (Norethdrone)

OxyetholonePan 
Polychlorite m"'enfuan
Prcydone
Propargite
Propylene oxide (1991 dr ora NSRL: 3 g/day-r1270S(c)J 

(1991 dr intion NSRL: 60 g/da (12705(c)))
Spironolacne
Staozolol .
Strong inorganc acid mits containing suc acd
Tamoxnen and its salts
Terle
Thodicab
Thori dioxide
Treosu
Trichlonnthe (Trie hydrochoride)
UIi musd
Vinlozoli
Vinyl fluoride
Zileuton

Four Priori for NSRL Development

Alcoholic beverges
Amoflorene

4-Amo-2-nitrophenol
ADgesic mies contag pheneti
Betel qud with tobacc
Bituens exts of steam-refied
Braken fer

Cafeic acid

. Cabon-black 
Cert combined chemotherpy for lymhoma
Citr Red No.

Conjugated estogen
Creosotes
Cycam
Cytmbena
D&C Orage No. 17
D&C Red No.
D&C Red No. 19

7 -DiDtrofluorathene
DiDtrofluorathene

Erionite

Status Report
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Ethyl methanesuonate
IrOD dex complexLynesttenol 

Methoxysoraen with u1traviolet A therpy
Methoxysoraen with u1traviolet A th=rpy

Methylazoxyethol
MethylazoxymethaIoJ acetate
Ni1rgeI mustad N-oride

Nitrogen musd N-oxide hydrochloride
3-(N-Nitrosometblano )proioni1re
Noretynodrel
Oil Orge SS
Ora contrceptives, combined
Or contrceptives, sequential
Palgorskite fibers
Phenolphthein .
Residu (heavy) ful" oil
Shae-oil
Soots, ta, and mier oils
Talc contag asbestioII fiber 
Tobacco, ora use of smokeless products
Tobacco smoke
Tris(azdiyl)-para-benzoqWone (Triquone)
Unleadd gaolie (wholly vaporied)

Status Report
Proposion 65 Safe Habor Levels DEBR

Septeber 2003



D. Priority List for the Development of MALs for Chemical' Causing

. . 

Reproductive Toxicity 
OEH ha developed, the followig priority lit, which divides chemcals cauing reroductve toxicity
for which dose-response assessments have not been completed into thee priorities, Prorty levels reflect
the avaiabilty and quty of scientic data for dose-response asses ents, potetial for exosu
resoures availe to perOII the assessment, and input from the public and the Attorn Gener' s offce.
OEH anticiates proposing MALs for the majority of chemcal in the fit priority group witl the
nex two yea, and for sever chemcal in the second prority with the next two to four yem. It is
unely that MALs for chemical in the th priority group would be released with the n:x theyea. 
AJy inteested par may submit recommendations to OEH on reviing the priOrit)1 assignent for any
of th chemca lited. Recommendations should be accompaned by appropriate docuentation
suportg the alternve priority assignent suggestd. DEH expects chages in prorities resutig
frm the avaiabilty of scientic inormtion and resoures and requests from the public and Attorney
General' s offce..

Alo given below ar dr leVels avaiable and year of release. DEBR wi review the basis for 
ntJer and updae anyses as needed, before proposing or fig levels for form adoption in
regution. Chemical in bold font have been added to the Proposition 65 lit or chaged in prority sttu
siDce the la Sta Report

Fir Proritv for MAL Develoument

Arsenc (inorgac oxides)
Cabon dide

(2003 drora MAL: 0.10. I-g/da)
(1994 dr ora MAL: 600 Ilg/day)

(1994 dr ination MAL: 1000 J.g/day)
(1994 dr Iv.L: 5 J.glday)Dibmo-3-cbJoropropane (DBCP)

Ethylene glycol monoethyl eter
EthyJene glyool monometyl ether
Ethylene glycol monoethyl ether acetate
Ethlene glycol monomethyl ether acetae
Mer and merc compounds"
Met sodium
Metyl bromide as a. stIct fugat
Methyl mercu 
Nicotie
Thophae-methyl
Triphenyl ti hydroxide

Vinclozoli

(1994 dr MAL: 1000 J.glday)

(1994 dr MAL: 0.3 I-g/day)

Second Priority for MAL Develoument

Amtr
Bromacillithum salt
Bromoxy
Bromoxy octaoate
Cmnomethonat (Oxytoquox)
Chorson
Cocaie

oF For exlantion of priority levels see dicusion above.
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11ethyltestosterone
lvfdaolam hydrochoride

lvocyclie hydrochloride (inteal use)
:Msoprostl
:Mtoxatrone hydrochoride

Nafli acetate
Neomyci sute (inte use)
NeUci suate
Nickel caronyl
Nifedine
Nimodipine
Nitrofutoin
Nitrgen musta (Mechlorethe)
NitrgeD musd hydrchloride (Mechlorethe hydrochoride)
Noretherone (Norethdrne)

Norethtene acetate (Noretbdrile acetate)
Noretteone. (Norethdrone )tEtbyl estdiol

Norethterone (Norethdrone)/Mestrol 
Norgestrel

Oxam
Oxyetholone
Oxytrcline (intema use)
Oxtrclie hydrochoride (inte use)
Pacliel
Parthadone
Pencile
Pentobarita sodi
Pentostti
Phencmde
Phenprocoumon
Pimozde
Pipobroma .
Plicamyci
Polybromite biphenls
Polychloriated biphenyls

Pravasti sodium

Predolone sodi phosphate
Prcarbaze hydrochloride
Propylthouril
Pyrethe
Quaam
Retiollretiylesters, when in day dosages in

excess of 10,000 IU, or 3,000 retiol eqvalents.
Ribavi
Riamin
Secobarbita sodium
Seroreli acetate
Streptomycin sule
Streptozocin (streptozotocin)
Sulasalaze
Slida
Tamoxien citrte
Temaam
T cmposidc

Status Report
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Testosterone cyionte
Testosterone enthe
Tetrcyclie (intmm use)

Tetrclies (inter use)
Tetrcycline hydrochoride (intern use)Thidomide 
Thogue
Tobacco smoke (pri)
Tobramycin sul
Triazolam
Triene hydrochloride
Triostae
Triethadone
rietrexte glucunate

Uraci mustad 
Ureth
Urofolitropin
Valproate (Valproic acid)
Vinblatie sute
Vincrtie sute
Warar
Zieuton

Status Report
Proposition 65 Safe Harbor Level OEB
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Ths Public Health Statement is the snrnrn ry chapter from the
Toxicological Profile fOT xylen. It is one :i a series of Public
Health Statements about hazardous substances and their
health effects. A shorter version, the ToxFAQs , is alo
avaiable. Thi inormation is importat because 
substace may ha you. The effects of exposure to any
hazardous substace depend on the dose, the duration, how
you are exposed, personal traits and habits, and whether other
chemica are present. For more information, ca the A TSDR
Information Center at 1-888-422-8737.

" ' " " ' ' '" ' "'"' ' ' " ' ' ' '""""'" ' ' ' ' """, "..,.., " ' " "" ' ' ' "" ' '"' ' ' ' """" ' ' ' " " ''' ''''

TIns Statement was prepared to give you inonnation about xylene
and to emphasize the human health effects that may result from
exposure to it. The Environmental Protection Agency (EP A) has
identied 1,408 hazardous waste sites as the most serious in the
nation. These sites 'comprise the "National Priorities List" (NPL):
those sites which are targeted for long-tenn federal cleanup
activities. Xylene has been found in at least 658 of the sites on the
NFL. However, the number of NPL sites evaluated for xylene is
not known, As EP A evaluates more sites , the number of sites at
which xylene is found may increase. Ths inormation is important.
because exposure to xylene may cause han health effects and
because these sites are potential or actual sources of human
exposure to xylene.

When a substance is released from a large area, such as an
industral plant, or from a contaier, such as a dru or bottle, it
enters the environment. Ths release does not always lead to
exposure, You can be exposed to a substance only when you come
in contact with it. You may be exposed by breathg, eatig, or
drig substances contaig the substance or by ski contact
with it.

If you are exposed to a substance such as xylene , many factors wil
deteTIe whether harul health effects wil occur and what the
type and severity of those health effects wil be. These factors
include the dose (how much), the duration (how long), the route or
pathway by which you are exposed (breathg, eatig, drig, 

htt://www.atsdr.cdc.gov/toxprofIes/phs71.htm 5/4/2005
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Priority List of Hazardous
Substances
Division of Toxieoloay

..'

ski contact), the other chemicals to which you are exposed, and
your individual characteristics. such as age, gender, nutrtional
statu, famy traits, life-style, and state of health.

Wht is xylene?
In ths report, the terms xylene, xylenes , and total xylenes wil be
used interchangeably. There are thee form of xylene in which the
methyl groups var on the benzene rig: meta-xylene, ortho-
xylene, and para-xylene (m- , 0- and p-xylene). These different
form are refen-ed to as isomers. The term total xylenes refers to
al thee isomers of xylene (m- , 0- and p-xylene). Mied xylene is
a mixtue of the thee isomers and usually also contais 6-15 %
ethylbenzene. Xylene is also known as xylol or dimethylbenzene.
Xylene is priary a synthetic chemical. Chemical industres
produce xylene from petroleum. Xylene also occurs natualy in
petroleum and coal tar and is fanned durg forest fIres, It is a
colorless, flamable liquid with a sweet odor.

Xylene is one of the top 30 chemicals produced in the United
States in term of volume. It is used as a solvent (a liquid that can
dissolve other substances) in the pritig, rubber, and leather
industres. Along with other solvents , xylene is also used as a
cleang agent, a ther for pait, and in varshes. It is found in
small amounts in ailane fuel and gasoline. Xylene is used as a
material in the chemical, plastics, and synthetic fiber industres
and as an ingredient in the coatig of fabrics and papers. Isomers
of xylene are used in the manufactue of certai polymers
(chemical compounds), such as plastics.

Xylene evaporates and bums easily. Xylene does not mix well
with water; however, it does mix with alcohol and many other
chemicals. Most people begin to smell xylene in ai at 0.08-
pars of xylene per million pars of ai (ppm) and begin to taste it
in water at 0.53-1.8 ppm.

3i.i ::lq dQP.
......................................................................"",,,,'''''''..................-...............................'Onn............................

... .. " . '... , . .", ,".. ... . .'..

........ .n.. ....... 

.. .... .... ... . ...... . ..... .. .. ... .. . ......

2 Wht happens to xylene when it enters the
environment?
Xylene is a liquid, and it can leak into soil, smface water (creeks
streams , rivers), or groundwater, where it may remai for months
or more before it breaks down into other chemicals. However
because it evaporates easily, most xylene (if not trapped deep
underground) goes into the ai, where it stays for several days. In
the ai, the xylene is broken down by sunght into other lesshan chemicals.

Xylene can enter the environment when it is made, packaged
shipped, or used. Most xylene that is accidentaly released
evaporates into the ai, although some is released into rivers or
lakes. Xylene can also enter soil , water, or ai in large amounts
after an accidental spil or as a result of an envionmental leak

htt://www . atsdr. cdc. gOY ltoxprof1es/phs71 htm
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durg storage or bural at a waste site.

Xylene very quickly evaporates into the ai from surace soil and
water. Xylene stays in the ai for several days unti it is broken
down by sunight into other less hanul chemicals,

Most xylene in surace water evaporates into the ai in less than a
day, The rest of it is slowly broken down into other chemicals by
small living organsms in the water. Only very small amounts are
taen up by plants , fish, and birds, We do not know exactly how
long xylene stays in water, but we do know that it stays longer in
underground water than in lakes and rivers, probably because it
can evaporate from the latter.

Xylene evaporates from soil suraces. Xylene below the soil
surace stays there for several days and may travel down thugh
the soil and enter underground water (groundwater). Smal livig
organsms in soil and groundwater may transfonn it into other less
hanul compounds , although ths happens slowly. It is not clear
how long xylene remais trapped deep underground in soil or

groundwater, but it may be month or years. Xylene stays longer
in wet soil than in dr soil. If a large amount of xylene enters soil
from an accidental spil, a hazardous waste site, or a landfIll, it
may travel though the soil and contamate drg water wells.
Ony a small amount of xylene is absorbed by anals that live in
water contamated with xylene.

!Ligi,

' " ' ' , '-

1.3 How might I be exposed to xylene?
You may be exposed to xylene because of its distrbution in the
envionment. Xylene is priary released from industral sources
in automobile exhaust, and. durg its use as a solvent. Hazardous
waste disposal sites and spils of xylene into the envionment are
also possible sources of exposure. You are most liely to be
exposed to xylene by breathg it in contamated ai. Levels of
xylene measured in the ai of industral areas and cities of the
United States range from 1 to 88 pars of xylene per bilon par
of ai (a par per bilon (ppb) is one thousandth of a par per
millon (ppm); one ppm equals 1,000 ppb). Xylene is someties
released into water and soil as a result of the use, storage, and
transport of petroleum products. Surace water generaly contais
less than 1 ppb , although the level may be higher in industral
areas. You can also be exposed to xylene by drg or eatig
xylene-contamated water or food, Levels of xylene in public
drig water supplies have been reportd to range from 0 to 750
ppb. Little inonnation exists about the amount of xylene in food.
Xylene levels ranging from 50 to 120 ppb have been found in
some fish samples, Xylene has been found in chicken eggs and in
the polystyrene packaging in which they are sold.

You may also come in contact with xylene from a varety of

htt://www.atsdr. gov/toxprof1es/ph 71.htm 5/412005
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consumer products , including cigarette smoke , gasoline, pait
varsh, shellac , and rust preventives. Breathg vapors from these

types of products can expose you to xylene, Indoor levels of
xylene can be higher than outdoor levels, especialy in buildings
with poor ventiation. Ski contact with products containg
xylene, such as solvents, lacquers, pait thers and removers
and pesticides may also expose you to xylene.

Besides paiters and pait industr workers, others who may be
exposed to xylene include biomedical laboratory workers
distiers of xylene, wood processing plant workers, automobile
garage workers , metal workers, and futue refmishers also may
be exposed to xylene. Workers who routiely come in contact with
xylene-contamated solvents in the workplace are the population
most likely to be exposed to high levels of xylene.

kJ!!Jg

""",

1.4 How can xylene enter and leave my body?
Xylene is most liely to enter your body when you breathe xylene
vapors. Less often, xylene enters the body though the ski
following direct contact. It is rapidly absorbed by your lungs after
you breathe ai contaig it. Exposure to xylene may also take
place if you eat or dri xylene-contamated food or water, The
amount of xylene retaied ranges from 50% to 75% of the amount
of xylene that you inale. Physical exercise increases the amount
of xylene absorbed by the lungs. Absorption of xylene after eatig
food or clg water contaig it is both rapid and complete.
Absorption of xylene though the ski also occurs rapidly
following direct contact with xylene. Absorption of xylene vapor
though the ski is lower than absorption of xylene vapor by the
lungs. However, it is not known how much of the xylene is
absorbed though the ski. At hazardous waste sites, breathg
xylene vapors drig well water contamated with xylene, and
direct contact of the ski with xylene are the most likely ways you
can be exposed. Xylene passes into the blood soon after enterig
the body,

In people and laboratory anals , xylene is broken down into other
chemicals especialy in the liver. Ths process changes most of the
xylene that is breathed in or swallowed into a different form. Once
xylene breaks down, the breakdown products rapidly leave the
body, mainy in ure, but some unchanged xylene also leaves in
the breath from the lungs. One of the breakdown products of
xy lene , methy lbenzaldehyde, is har to the lungs of some
anals. Ths chemical has not been found in people exposed to
xylene. Smal amounts of breakdown products of xylene have
appeared in the ure of people as soon as 2 hours afer breathg
ai contaig xylene. Usualy, most of the xylene that is taken in
leaves the body with 18 hours after exposure ends. Storage of
xylene in fat or muscle may prolong the tie needed for xylene toleave the body. 

htt://www. atsdr.cdc.gov /toxprofiles/phs71 ,htm 5/412005



ATSDR - Public Health Statement: Xylene Page 5 of 8

gS;_f;__ :J!lI!.

'-'

1.5 How can xylene affect my health?
Short-tenn exposure of people to high levels of xylene can cause
iItation of the ski, eyes , nose, and thoat; dificulty in breathg;
impaied fuction of the lungs; delayed response to a visual
stimulus; impaied memory; stomach discomfort; and possible
changes in the liver and kidneys. Both short- and long-tenn
exposure to high concentrations of xylene can also cause a number
of effects on the nervous system, such as headaches , lack of
muscle coordination, dizziness , confusion, and changes in one
sense of balance. People exposed to very high levels of xylene for
a short period of tie have died. Most of the inonnation on long-
term exposure to xylene is from studies of workers employed in
industres that make or use xylene. Those workers were exposed to
levels of xylene in ai far greater than the levels nonnally
encountered by the general population. Many of the effects seen
afer their exposure to xylene could have been caused by exposure
to other chemicals that were in the ai with xylene.

Results of studies of anals indicate that large amounts of xylene
can cause changes in the liver and harul effects on the kidneys
lungs, hear, and nervous system. Short-term exposure to very high
concentrations of xylene causes death in anals , as well as
muscular spasms , incoordination, hearg loss , changes in
behavior, changes in organ weights, and changes in enzyme
activity. Long-tenn exposure of anals to low concentrations of
xylene has not been well studied.

Inonnation from anal studies is not adequate to determe
whether or not xylene causes cancer in humans. Both the
International Agency for Research on Cancer (lAC) and EP A
have found that there is insuficient inonnation to determe
whether or not xylene is carcinogenic and consider xylene not
classifable as to its human carcinogenicity.

Exposure of pregnant women to high levels of xylene may causehar effects to the fetu. Studies of unborn anals indicate
that high concentrations of xylene may cause increased numbers of
death, decreased weight, skeleta changes , and delayed skeletal
development. In many instances , these same concentrations also
cause damage to the mothers. The higher the exposure and the
longer the exposure to xylene, the greater the chance ofhar
health effects. Lower concentrations of xylene are not so har.

31.s !JQP"
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6 Is there a medical test to determie whether I have
been exposed to xylene?
Medical tests are available to detenne if you have been exposed
to xylene at higher-than-normallevels. Confmnation of xylene
exposure is detenned by measurg some of its breakdown

htt://www . atsdr .cdc.gov /toxprofiles/phs71.htm 5/412005
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products elimated from the body in the ure. These urar
measurements wil determe if you have been exposed to xylene.
There is a high degree of agreement between exposure to xylene
and the levels of xylene breakdown products in the ure.
However, a ure sample must be provided very soon after
exposure ends because xylene quickly leaves the body. Alcohol or
aspir may produce false positive test results. Medical tests have
been developed to measure levels of xylene in blood by the
National Center for Environmental Health Laboratory and in
exhaled breath by EP A's Total Exposure Assessment
Methodology, These tests may be available in certain doctors
offces. Avaiable tests can only indicate exposure to xylene; they
canot be used to predict which health effects , if any, wil
develop. 

!lgf JQ1?

1. 7 What recommendations has the federal governent
made to protect human health?
EPA estiates that, for an adult of average weight, exposure to 10
migrams of xylene per liter (mg/L or ppm) of water each day for
alifetie (70 years) is unely to result in han noncancerous
health effects. For a long-term but less-than-lietime exposure
(about 7 years), 27.3 ppm is estiated to be a level unely 
result in har health effects in an adult.

Exposure to 12 ppm xylene in water for 1 day or to 7. 8 ppm of
. xylene in water for 10 days or longer is unely to present a health
risk to a smal chid. EP A has proposed a recommended maxum
level of 10 ppm xylene in drg water.

To protect people from the potential hanl health effects of
xylene, EPA regulates xylene in the envionment. EPA has set a
legaly enforceable maximum level of 10 mg/L (equa to 10 ppm)
of xylene in water that is delivered to any user of a public water
system The Occupational Safety and Health Admstration
(OSHA) has set an occupational exposure lit of 100 ppm of
xylene in ai averaged over an 8-hour workday and a IS-miute
exposure lit of 150 ppm. These regulations also match
recommendations (not legaly enforceable) of the American
Conference of Governental Industral Hygienists. The National
Institute for Occupational Safety and Health (NIOSH) has
recommended an exposure lit (not legally enforceable) of 100
ppm of xylene averaged over a workday up to 10 hours long in a
40-hour workweek. NIOSH has also recommended that exposure
to xylene not exceed 150 ppm for longer than 15 miutes. NIOSH
has classifed xylene exposures of 10,000 ppm as imediately
dangerous to lie or health.

EPA and the Food and Drug Admistration (FA) specif
conditions under which xylene may be used as a par of herbicides
pesticides , or aricles used in contact with food. The EP A has a
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chronic drg water health advisory of 27.3 ppm for an adult
and 7. 8 ppm for a lO-kiogram chid.

EP A regulations requie that a spil of 1 000 pounds or more of
xylene or used xylene solvents be reported to the Federal
Governent National Response Center.
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8 Where can I get more inormation?
If you have any more questions or concerns, please contact
your communty or state health or environmenta qualty
department or:

Agency for Toxic Substances and Disease Registr
Division of Toxicology
1600 Cliton Road NE, Maistop F-

Atlanta, GA 30333

Information line and techca assistace:

Phone: 888-422-8737
FAX: (770)-488-4178

A TSDR can also tell you the location of occupational and
envionmental health clics. These clics speciale in
recogniing, evaluatig, and tteatig illnesses resultig from
exposure to hazardous substances.

To order toxicologica profies, contact:

National Techncal Infonnation Service
5285 Port Royal Road
Sprigfield, VA 22161
Phone: 800-553..6847 or 703-605-6000

hack lG EOn
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Th Public Health Statement is the sumary chapter from the
Toxicologjcal Profile for benzene.. It is one in a series of Public
Health Statements about hazardous substances and their
health effects. A shorter version, the ToxFAQS , is alo
avaiable. Thi inormation is importt because 
substace may har you. The effects of exposure to any
haardous substace depend on the dose, the duration, how
you are exposed, persona traits and habits, and whether other
chemica are present For more inormation, ca the A TSDR
Informtion Center at 1-888-422-8737.
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TIs public health statement tells you about benzene and the
effects of exposure.

The Environmental Protection Agency (EP A) identifes the most
serious hazardous waste sites in the nation, These sites make up
the National Priorities List (NPL) and are the sites tageted for
long-tenn federal cleanup. Benzene has been found in at least 816
of the 1,428 curent or fonner NPL sites. However, it's unown
how many NPL sites have been evaluated for ths substance. 
more sites are evaluated, the sites with benzene may increase.
TIs inonnation is important because exposure to ths substance
may har you and because these sites may be sources of exposure.

When a substance is released from a large area, such as an
industral plant, or from a contaier, such as a dr or botte , it
enters the environment. Ths release does not always lead to
exposure. You are exposed to a substance only when you come in
contact with it. You may be exposed by breathg, eating, or
drig the substace or by ski contact.

IT you are exposed to benzene , many factors determe whether
you ll be haned. These factors include the dose (how much), the
duration (how long), and how you come in contact with it. You
must also consider the other chemicals you re exposed to and your
age, sex, diet, famy traits , lifestyle , and state of health,

1.1 What is benzene?
Benzene , also known as benzol, is a colorless liquid with a sweet
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Priority List of Hazardous
Substances
Division of Toxicology

odor, Benzene evaporates into air very quickly and dissolves
slightly in water. Benzene is highly flamable. Most people can
begin to smell benzene in ai at 1.5-4.7 pars of benzene per
millon pars of ai (ppm) and smell benzene in water at 2 ppm.
Most people can begin to taste benzene in water at 0.5-4.5 ppm.
Benzene is found in ai, water, and soil.

Benzene found in the environment is from both human activities
and natual processes. Benzene was first discovered and isolated
from coal tar in the 1800s. Today, benzene is made mostly from
petroleum sources. Because of its wide use, benzene rans in the
top 20 in production volume for chemicals produced in the United
States. Varous industres use benzene to make other chemicals
such as styrene (for StyrofoamCI and other plastics), cumene (for
varous resins), and cyclohexane (for nylon and synthetic fibers).
Benzene is also used for the manufactug of some types of
rubbers , lubricants , dyes, detergents , drugs , and pesticides.
Natual sources of benzene, which include volcanoes and forest
fires , also contrbute to the presence of benzene in the
environment. Benzene is also a natual par of crude oil and
gasoline and cigarette smoke.

QP"
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2 How might I be exposed to benzene?
Benzene is commonly found in the environment. Industral
processes are the mai sources of benzene in the environment,
Benzene levels in the aI can increase from emissions from
burg coal and oil, benzene waste and storage operations, motor
vehicle exhaust, and evaporation from gasolie service stations.
Since tobacco contais high levels of benzene, tobacco smoke is
another source of benzene in ai, Industral discharge, disposal of
products contaig benzene, and gasolie leaks from underground
storage tans can release benzene into water and soil.

Benzene can pass into ai from water and soil suraces. Once in
the ai, benzene reacts with other chemicals and breaks down
with a few days. Benzene in the ai can attach to rai or snow
and be cared back down to the ground.

Benzene in water and soil breaks down more slowly. Benzene is
slightly soluble in water and can pass though the soil into
underground water. Benzene in the environment does not build up
in plants or anals.

J!2J9..

1.3 How ca benzene enter and leave my body?
Most people are exposed to a small amount of benzene on a daily
basis. You can be exposed to benzene in the outdoor environment
in the workplace, and in the home. Exposure of the general
population to benzene is maiy though breathg aI that contais
benzene. The major sources of benzene exposure are tobacco

htt://www . atsdr. cdc. gov /toxprofies/phs3 .htr
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smoke, automobile service stations, exhaust from motor vehicles
and industral emissions. Vapors (or gases) from products that
contai benzene, such as glues, paits, futue wax, and
detergents can also be a source of exposure. Auto exhaust and
industral emissions account for about 20% of the tota nationwide
exposure to benzene. About 50% of the entie nationwide
exposure to benzene results from smokig tobacco or from
exposure to tobacco smoke, The average smoker (32 cigarettes
per day) takes in about 1.8 millgrams (mg) of benzene per day.
Ths is about 10 times the average daiy intake of nonsmokers.

Measured levels of benzene in outdoor air have ranged from 0.
to 34 pars of benzene per billion pars of ai (ppb) (1 ppb is 1 000
ties less than 1 ppm). People living in cities or industral areas
are generaly exposed to higher levels of benzene in ai than those
livig in rual areas. Benzene levels in the home are usuay
higher than outdoor levels. People living around hazardous waste
sites, petroleum refIning operations , petrochemical manufactug
sites, or gas stations may be exposed to higher levels of benzene in
al.

For most people , the level of exposure to benzene though food
beverages, or drg water is not as high as though ai. Typicaldrg water contais less than 0. 1 ppb benzene. Benzene has
been detected in some botted water, liquor, and food. Leakage
from underground gasoline storage tans or from landfils and
hazardous waste sites contaig benzene can result in benzene
contamation of well water. People with benzene-contamated
tap water can be exposed from drig the water or eatig foods
prepared with the water. In addition, exposure can result from
breathg in benzene whie showerig, bathg, or cookig with
contamated water.

Individuals employed in industres that make or use benzene may
be exposed to the highest levels of benzene. As many as 238,000
people may be occupationaly exposed to benzene in the United
States. These industres include benzene production
(petrochemicals , petroleum refIning, and coke and coal chemical
manufactug), rubber tie manufactug, and storage or
transport of benzene and petroleum products contaig benzene.
Other workers who may be exposed to benzene because of their
occupations include steel workers, priters , rubber workers , shoe
maers , laboratory techncians, firefighters , and gas station
employees.

bad. tc, tun
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1.4 How ca benzene affect my health?
Benzene can enter your body though your lungs when you
breathe contamated ai. It can also enter though your stomach
and intestines when you eat food or dr water that contais
benzene. Benzene can enter your body though ski contact with
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benzene-contaIg products such as gasoline.

When you are exposed to high levels of benzene in ai, about half
of the benzene you breathe in leaves your body when you breathe
out The other half passes though the ling of your lungs and
enters your bloodstream. Anal studies show that benzene taken
in by eatig or drg contamated foods behaves simarly in
the body to benzene that enters though the lungs. A small amolIt
wil enter your body by passing though your ski and into your
bloodstream durg ski contact with benzene or benzene-
contaIg products. Once in the bloodstream, benzene travels
thoughout your body and can be temporary stored in the bone
manow and fat. Benzene is converted to products , caled
metabolites, in the liver and bone manow. Some of the hanl
effects of benzene exposure are believed to be caused by these
metabolites. Most of the metabolites of benzene leave the body in
the ure with 48 hours after exposure.

bad: to top
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1.5 What levels of exposure have resulted in harfu health
effects?
To protect the public from the hanl effects of toxic chemicals
and to fmd ways to treat people who have been haned, scientists
use many tests.

One way to see if a chemical will hur people is to lear how the
chemical is absorbed, used, and released by the body; for some
chemicals, animal testig may be necessar. Anal testig may
also be used to identify health effects such as cancer or bir
defects. Without laboratory anals , scientists would lose a basic
method to get inormation needed to make wise decisions to
protect public health Scientists have the responsibilty to treat
research anals with care and compassion. Laws today protect
the welfare of research anals , and scientists must comply with
strct anal care gudelies.

After exposure to benzene, several factors determe whether
har health effects wil occur and if they do, what the type and
severity of these health effects might be. These factors include the
amount of benzene to which you are exposed and the length of
tie of the exposure. Most data involving effects of long-tenn
exposure to benzene are from studies of workers employed in
industres that make or use benzene. These workers were exposed
to levels of benzene in ai far greater than the levels nonnally
encountered by the general population. . CUlent levels of benzene
in workplace ai are much lower than in the past. Because of ths
reduction, and the availabilty of protective equipment such as
respirators, fewer workers have symptoms of benzene poisonig.

Brief exposure (5-10 miutes) to very high levels of benzene in 
(10,000-20,000 ppm) can result in death. Lower levels (700-
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000 ppm) can cause drowsiness, dizziness, rapid hear rate
headaches , tremors, confion, and unconsciousness. In most
cases , people wil stop feelig these effects when they stop being
exposed and begin to breathe fresh ai:

Eatig foods or drig liquids contaig high levels of benzene
can cause vomitig, irtation of the stomach, dizziness, sleepiness
convusions, rapid hear rate , coma, and death. The health effects
that may result from eatig foods or drig liquids contaig
lower levels of benzene are not known. If you spil benzene on
your ski, it may cause redness and sores. Benzene in your eyes
may cause general irtation and damage to your cornea.

Benzene causes problems in the blood, People who breathe
benzene for long periods may experience har effects in the
tissues that form blood cells , especialy the bone maIOW, These
effects can disrupt nonnal blood production and cause a decrease
in importt blood components. A decrease in red blood cells can
lead to anemia. Reduction in other components in the blood Gan
cause excessive bleeding. Blood production may retu to nonnal
afer exposure to benzene stops. Excessive exposure to benzne
can be harl to the inune system, increasing the chance for
inection and perhaps lowerig the body s defense agaist cancer.

Benzene can cause cancer of the blood-formg organs. The
Deparent of Health and Human Servces (DHHS) has
detemled that benzene is a known carcinogen. The International
Agency for Cancer Research (lAC) has detenned that benzene
is carcinogenic to humans , and the EPA has determed that
benzene is a human carcinogen. Long-tenn exposure to relatively
high levels of benzene in the ai can cause cancer of the blood-
formg organs, Ths condition is called leukemia. Exposure to
benzene has been associated with development of a parcular type
of leukemia caled acute myeloid leukemia (AM).

Exposure to benzene may be hannf to the reproductive organs.
Some women workers who breathed high levels of benzene for
may month had ireguar menstr periods. When examed
these women showed a decrease in the size of their ovares.
However, exact exposure levels were unown, and the stuies of
these women did not prove that benzene caused these effects, It is
not known what effects exposure to benzene might have on the
developing fetus in pregnant women or on fertty in men.
Studies with pregnant anals show that breatlg benzene hashar effects on the developing fetus. These effects include low
bir weight, delayed bone fonnation, and bone maIOW damage,

The health effects that might occur in humans following long-term
exposure to food and water contamated with benzene are not
known. In anals , exposure to food or water contaated with
benzene can damage the blood and the imune system and can
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even cause cancer.
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1.6 Is there a medical test to detennine whether I have been
exposed to benzene?
Several tests can show if you have been exposed to benzene.
Some of these tests may be available at your doctor s offce. Al of
these tests are lited in what they can tell you. The test for
measurg benzene in your breath must be done shonly after
exposure. Ths test is not very helpfu for detectig very low
levels of benzene in your body. Benzene can be measured in your
blood. However, since benzene disappears rapidly from the blood
measurements may be accurate only for recent exposures. In the
body, benzene is converted to products caled metabolites. Certai
metabolites of benzene, such as phenol, muconic acid, and S-
phenyl-N-acetyl cysteine (phAC) can be meaured in the ure.
The amount of phenol in ure has been used to check for benzene
exposure in workers. The test is useful only when you are exposed
to benzene in ai at levels of 10 ppm or greater. However, ths test
must also be done shorty after exposure , and it is not a reliable
indicator of how much benzene you have been exposed to , since
phenol is present in the ure from other sources (diet
environment). Measurement of muconic acid or PhAC in the ure
is a more sensitive and reliable indicator of benzene exposure.
The measurement of benzene in blood or of metabolites in ure
canot be used for makg predictions about whether you wil
experience any har health effects. Measurement of all pars 
the blood and measurement of bone macow are used to fmd
benzene exposure and its health effects.

For people exposed to relatively high levels of benzene, complete
blood analyses can be used to monitor possible changes related to
exposure. However, blood analyses are not usefu when exposure
levels are low.

1);: LtQ.JJ1I!.

1.7 What recommendations has the federal governent made
to protect human health?
The federal governent develops reguations and
recommendations to protect public health, Regulations can
enforced by law. Federal agencies that develop regulations for
toxic substances include the Environmenta Protection Agency
(EP A), the Occupational Safety and Health Admistration
(OSHA), and the Food and Drug Admstration (FA),
Recommendations provide valuable guidelies to protect public
health but canot be enforced by law. Federal organzations that
develop recommendations for toxic substances include the Agency
for Toxic Substances and Disease Registr (A TSDR) and the
National Institute for Occupational Safety and Health (NIOSH).

Regulations and recommendations can be expressed in not-to-
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exceed levels in ai, water, soil, or food that are usualy based on
levels that affect anals, then they are adjusted to help protect
people. Someties these not-to-exceed levels differ among
federal organzations because of dierent exposure ties (an 
hour workday or a 24-hour day), the use of different anal
studies, or other factors.

Recommendations and regulations are also periodicaly updated as
more inormation becomes avaiable. For the most cunent
inormation, check with the federal agency or organation that
provides it. Some reguations and recommendations for benzene
include the following:

EP A has set the maximum pennssible level of benzene indrg water at 5 pars per bilion (ppb). Because benzene can
cause leukemia, EP A has set a goal of 0 ppb for benzene indrg water and in water such as rivers and lakes. EP A
estiates that 10 ppb benzene in drg water that is consumed
regularly or exposure to 0.4 ppb benzene in ai over a lietie
could cause a risk of one additional cancer case for every 100,000
exposed persons. EP A recommends a maxum permssible level
of benzene in water of 200 ppb for short-term exposures (10 days)
for chidren.

EP A requies that the National Response Center be notied
following a discharge or spil into the environment of 10 pounds or
more of benzene.

The Occupational Safety and Health Admstration (OSHA)
regulates levels of benzene in the workplace. The maximum
alowable amount of benzene in workroom ai durg an 8-hour
workday, 40-hour workweek is 1 par per miion (ppm). Since
benzene can cause cancer, the National Institute for Occupational
Safety and Health (NIOSH) recommends that all workers likely to
be exposed to benzene wear special breathg equipment.

",k.1!).JQ.i

1.8 Where ca I get more information?
If you have any more questions or concerns, please contact
your communty or state health or envionmenta qualty
department or:

Agency for Toxic Substances and Disease Registr
Division of Toxicology
1600 Cliton Road NE, Mailstop F-
Atlanta, GA 30333

Information line and techca assistace:

Phone: 888-422-8737
FAX: (770)-488-4178

htt://www . atsdr. cdc, gov /toxprofies/phs3 ,htm 5/4/2005
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A TSDR can also tell you the location of occupational and
envionmental health clincs. These clics specialize in
recogning, evaluatig, and treatig illnesses resultig from
exposure to hazardous substances.

To order toxicological profies, contact:

National Techncal Inormation Service
5285 Port Royal Road
Sprigfield, VA 22161
Phone: 800-553-6847 or 703-605-6000

1!:'JfJ tQIJ.
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Ths Public Health Statement is the suary chapter from the
Toxicologjcal Profie fOW .benzene. It is one in a series of
Public Health Statements about hazardous substaces and
their health effects. A shorter version, the ToxFAQS , is also

avaiable. This information is importat because ths
substace may ha you. The effects of exposue to any
haardous substace depend on the dose, the duration, how
you are exposed, persona traits and habits, and whether other
chemicas are present. For more informtion, cal the A TSDR

Inormtion Center at 1-888-422-8737.

"""" "-'

Ths public health statement tells you about ethy lbenzene and the
effects of exposure.

The Environmental Protection Agency (EP A) identiies the most
serious hazardous waste sites in the nation. These sites make up
the National Priorities List (NPL) and are the sites tageted for
long-teIm federal cleanup activities. Ethylbenzene has been found
in at least 720 of the 1 467 CUIent or fonner NPL sites. However
the total number of NPL sites evaluated for ths substance is not
known. As more sites are evaluated, the sites at which
ethylbenzene is found may increase. Ths inormation is important

because exposure to ths substance may har you and because

these sites may be sources of exposure.

When a substance is released from aJarge area, such as an
industral plant, or from a contaier, such as a dr or bottle, it

enters the environment. Ths release does not always lead to

exposure. You are exposed to a substance only when you come in
contact with it. You may be exposed by breathg, eatig, or
drig the substace or by ski contact.

If you are exposed to ethylbenzene, many factors dete:re
whether you ll be hared. These factors include the dose (how
much), the duration (how long), and how you come in contact with
it. You must also consider the other chemicals you re exposed to

and your age, sex , diet, famly traits , lifestyle , and state of health.

ht-. /IUlUlUl nr Cock (10v/toxorofiles/ohs110.htm 5/412005
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1 What is ethylbenzene?
Ethylbenzene is a colorless liquid that smells like gasolie. You
can smell ethylbenzene in the ai at concentrations as low as 2
pars of ethylbenzene per million pars of ai by volume (ppm). It
evaporates at room temperatue and bums easily. Ethylbenzene
occurs natualy in coal tar and petroleum. It is also found in
many products, includig paits; ins, and insecticides. Gasolie
contais about 2% (by weight) ethylbenzene. Ethylbenzene is
used priarly in the production of styrene. It is also used as a
solvent, a component of asphalt and naphtha, and in fuels. In the
chemical industr, it is used in the manufactue of acetophenone
cellulose acetate , diethylbenzene, ethyl anthaquione
ethylbenzene sulfonic acids, propylene oxide, and -methylbenzyl
alcohol. Consumer products contaig ethylbenzene include
pesticides , caret glues , varshes and paits , and tobacco
products, In 1994, approximately 12 billion pounds of
ethy lbenzene were produced in the United States.
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2 Wht happens to ethylbenzene when it enters the
envionment?
Ethylbenzene is most commonly found as a vapor in the air. Ths
is because ethylbenzene moves easily into the ai from water and
soil. Once in the ai, other chemicals help break down
ethylbenzene into chemicals found in smog, Ths breakdown
happens in less than 3 days with the aid of sunight. In surace
water such as rivers and harbors , ethylbenzene breaks down by
reactig with other compounds natualy present in the water. In
soil, the majority of ethylbenzene is broken down by soil
bacteria. Since ethylbenzene binds only moderately to soil, it can
also move downward though soil to contamate groundwater.
Near hazardous waste sites, the levels of ethylbenzene in the ai
water , and soil could be much higher than in other areas.

wkJ!:tl
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3 How might I be exposed to ethylbenzene?
There are a varety of ways you may be exposed to ths chemical.
If you live in a highly populated area or near many factories or
heavily traveled highways , you may be exposed to ethylbenzene in
the ai. Releases of ethylbenzene into these areas occur from
burng oil , gas , and coal and from discharges of ethy lbenzene
from some types of factories. The median level of ethylbenzene in
city and suburban ai is about 0.62 pars of ethylbenzene per
bilion pars (ppb )of air. In contrast, the median level of
ethylbenzene measured in ai in countr locations is about 0.
ppb. Indoor ai has a higher median concentration of ethylbenzene
(about 1 ppb) than outdoor ai, Ths is because ethylbenzene
buids up after you use household products such as cleang
products or paits.

Ethylbenzene was found in only one of ten U.S. rivers and

htt://www.atsdr. cdc,gov/toxprofIes/phs11O.htm
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stream tested in 1982 and 1983. The average level measured was
less than 5.0 ppb, Ethylbenzene gets into water from factory
releases , boat fuel , and poor disposal of waste. Background levels
in soils have not been reported. Ethylbenzene may get into the soil
by gasoline or other fuel spils and poor disposal of industral and
household wastes.

Some people are exposed to ethylbenzene in the workplace. Gas
and oil workers may be exposed to ethylbenzene either though
ski contact or by breathg ethylbenzene vapors. Varsh
workers , spray paiters , and people involved in gluig operations
may also be exposed to high levels of ethylbenzene. Exposure
may also occur in factories that use ethylbenzene to produce other
chemicals.

You may be exposed to ethylbenzene if you live near hazardous
waste sites containing ethylbenzene or areas where ethylbenzene
spils have occuned. Higher-than-background levels of
ethylbenzene were detected in groundwater near a landfil and near
an area where a fuel spil had occured. No specific inonnation
on human exposure to ethylbenzene near hazardous waste sites is
available.

You may also be exposed to ethylbenzene from the use of many
consumer products. Gasolie is a common source of ethylbenzene
exposure, Other sources of ethy lbenzene exposure come from the
use of ths chemical as a solvent in pesticides, caret glues
varshes and paits, and from the use of tobacco products.
Ethylbenzene does not generally buid up in food. However, some
vegetables may contai very small amounts of it.

back 1:(, top
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4 How can ethylbenzene enter and leave my body?
\\en you breathe ai contaig ethylbenzene vapor, it enters
your body rapidly and alost completely though your lungs.
Ethylbenzene in food or water can also rapidly and almost
completely enter your body though the digestive tract. It may
enter though your ski when you come into contact with liquids
contaig ethylbenzene. Ethylbenzene vapors do not enter
though your ski to any large degree. People living in urban
areas or in areas near hazardous waste sites may be exposed by
brea g ai or by drg water contaated with
ethylbenzene. Once in your body, ethylbenzene is broken down
into other chemicals. Most of it leaves in the ure with 2 days.
Smal amounts can also leave though the lungs and in feces.
Liquid ethylbenzene that enters though your ski is also broken
down. Ethylbenzene in high levels is broken down slower in your
body than low levels of ethylbenzene. Simlarly, ethylbenzene
mixed with other solvents is also broken down more slowly than
ethylbenzene alone. Ths slower breakdown wil increase the tie
it takes for ethylbenzene to leave your body.

htt://www . atsdr, cdc.gov ltoxprofIes/phs 11 O.htm 5/4/2005
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5 How can ethylbenzene affect my health?
To protect the public from the har effects of toxic chemicals
and to fmd ways to treat people who have been hared, scientists
use many tests.

One way to see if a chemical wil hur people is to lear how the
chemical is absorbed, used, and released by the body; for some
chemicals anal testig may be necessar. Anal testig may
also be used to identify health effects such as cancer or bir
defects. Without laboratory anals, scientists would lose a basic
method to get inormation needed to make wise decisions to
protect public health. Scientists have the responsibilty to treat
research anals with care and compassion. Laws today protect
the welfare of research anals , and scientists must comply with
strct anal care guidelies.

At certai levels , exposure to ethylbenzene can han your health,
People exposed to high levels of ethy lbenzene in the ai for short
periods have complaied of eye and thoat intation. Persons
exposed to higher levels have shown signs of more severe effects
such as decreased movement and dizziness. No studies have
reported death in humans following exposure to ethylbenzene
alone. However, evidence from anal studies suggests that it can
cause death at very high concentrations in the air (about 2 millon
ties the usual level in urban ai). Whether or not long-term
exposure to ethylbenzene affects human health is not known
because litte inormation is available. Short-term exposure of
laboratory anals to high concentrations of ethylbenzene in air
may cause liver and kidney damage , nervous system changes , and
blood changes. The lin between these health effects and
exposure to ethylbenzene is not clear because of confictig results
and weakesses in many of the studies. Also:, there is no clear
evidence that the abilty to get pregnant is affected by breathg ai
or drg water contag ethy Ibenzene, or comig into direct
contact with ethylbenzene though the ski. Two long-term
studies in anals suggest that ethylbenzene may cause tuors.
One study had many weakesses , and no conclusions could be
drawn about possible cancer effects in humans. The other, a
recently completed study, was more convincing, and provided
clear evidence that ethylbenzene causes cancer in one species after
exposure in the ai to concentrations greater than 740 ppm that
were approxiately 1 miion ties the levels found in urban ai.
At present, the federal governent has not identiied ethylbenzene
as a chemical that may cause cancer in humans, However, ths
may change after consideration of the new data,

There are no reliable data on the effects in humans after eatig ordrig ethylbenzene or following direct exposure to the ski.
For ths reason, levels of exposure that may affect your health after

htt://www.atsdr, cdc.gov/toxprofies/phsllO.htm 5/4/2005
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eatig, drig, or gettg ethylbenzene on your ski are
estiated from anal studies. There are only two report of eye
or ski exposure to ethylbenzene. In these studies , liquid
ethylbenzene caused eye damage and ski intation in rabbits.
More anal studies are avaiable that descrbe the effects of
breatbg ai or drg water contag ethylbenzene.

~~~
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1.6 How can ethylbenzene affect chidren?
Ths section discusses potential health effects from exposures
durg the period from conception to matuty at 18 years of age in
humans. Potential effects on chidren resultig from exposures of
the parents are also considered.

Since ethylbenzene is contained in many consumer products
(including gasoline, paits , ins, pesticides, and caret glue), it 
possible for chidren to be exposed to ethylbenzene, especially by
inalation. Chidren might also be exposed to ethylbenzene from
hazardous waste. Ethylbenzene vapors are heavier than ai, and
chidren generaly spend more tie on the floor or ground than do
adults. We do not know whether chidren would be different than
adults in their weight-adjusted intae of ethy lbenzne.

No data describe .the effect of exposure to ethylbenzene on
chidren or imatue aials. It is likely that chidren would
show the same health effects as adults. Respiratory and eye
intation and dizziness are the most prevalent signs of exposure to
high levels of ethylbenzene in adults, and chidren would probably
also exhbit these effects. We do not know whether chidren
differ in their susceptibilty to the effects of ethylbenzene. We do
not know whether ethylbenzne causes bir defects in people.
Mior bir defects have occUled in newborn anals whose
mothers were exposed by breatbg air contamated with
ethy lbenzene.

We do not know whether ethylbenzene can cross the placenta to an
unborn chid or accumulate significantly in breast mi.

kJ:i.Ni
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1.7 How can fames reduce the risk of exposure to
ethylbenzene?
Ethylbenzene is found in the blood, ure, breath, and some body
tissues of exposed people. Urie is most commonly tested to
determe exposure to ethylbenzene. The test measures the
presence of substances formed following an exposure to
ethy lbenzene. These substances are formed by the breakdown of
ethylbenzene. You should have ths test done witb a few hours
after exposure occurs because these substances leave the body
very quickly. Although ths test can prove your exposure to
ethy lbenzene, it canot yet predict the kid of health effects that
might develop from that exposure.

httu:/ /www. atsdr. cdc,gov /toxprofies/phs 110.htr 5/4/2005
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8 Is there a medical test to determie whether I have
ben exposed to ethylbenzene?
If your doctor fInds that you have been exposed to signicant
amounts of ethylbenzne , ask your doctor if chidren may also be
exposed. When necessar your doctor may need to ask your state
public heath deparent to investigate.

Ethylbenzene is found in consumer products including gasolie

pesticid , caret glues , varshes, paits, and tobacco products.
Exposure to ethylbenzene vapors from household products and
newly instaed caretig can be minimized by using adequate
ventiation. Household chemicals should be stored out of reach of
young chidren to prevent accidental poisonigs. Always store
household chemicals in their original labeled contaers; never
store household chemicals in contaiers chidren would fmd
attractive to eat or dr from, such as old soda bottles. Gasolie
should be stored in a gasolie can with a locked cap. Keep your
Poison Control Center s number by the phone. To minimiz
exposure, chidren should be kept out of areas where products that
contai ethylbenzene are being used. Someties older chidren
snff household chemicals in an attempt to get high. Your chidren
may be exposed to ethylbenzene by inalg products contaig

, such as paits, varshes, or gasoline. Tal with your children
about the dangers of sniffing chemicals.

g&k.. J!!:1!.
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9 What recommendations has the federal government
made to protect human health?
The federal governent develops reguations and
recommendations to protect public health. Regulations can
enforced by law. Federal agencies that develop regulations for
toxic substaces include the Envionmenta Protection Agency

(EP A), the Occupational Safety and Health Admstration
(OSHA), and the Food and Drug Admistration (FA).
Recommendations provide valuable guidelies to protect public
health but canot be enforced by law. Federal organations that
develop recommendations for toxic substances include the Agency
for Toxic Substances and Disease Registr (A TSDR) and the
National Institute for Occupational Safety and Health (NIOSH).

Regulations and recommendations can be expressed in not-to-

exceed levels in air, water, soil, or food that are usuay based 
levels that affect anals; then they are adjusted to help protect
people, Someties these not-to-exceed levels differ among
federal organzations because of different exposure ties (an 
hour workday or a 24-hour day), the use of different anal
studies, or other factors.

Recommendations and regulations are also periodicaly updated as

htt://www. atsdr.cdc.gov/toxprofiles/phsllO,htm 5/412005
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more inoIDation becomes avaiable. For the most CUlent
inoIDation, check with the federal agency or organation that
provides it. Some regulations and recommendations for
ethylbenzene include the following:

The federal governent has developed regulatory stadards and
guidelies to protect you from possible health effects of
ethylbenzene in the environment. EPA' s Offce of Drig Water
(ODW) set 700 ppb (ths equals 0.7 migrams ethylbenzene per
liter of water or mg/L) as the acceptable exposure concentration of
ethy lbenzene in drg water for an average weight adult. Ths
value is for lietie exposur and is set at a level that is expected
not to increase the chance of having (noncancer) adverse health
effects, The same EP A offce (ODW) set higher acceptable levels
of ethylbenzene in water for shorter periods (20 ppm or 20 mg/L
for 1 day, 3 ppm or 3 mg/L for 10 days). EPA has determed that
exposures at or below these levels are acceptable for smal
children. If you eat fish and dri water fr9m a body of water, the
water should contai no more than 1.4 mg ethylbenzene per liter.

EP A requies that a release of 1 000 pounds or more of
ethylbenzene be reported to the federal governent s National
Response Center in Washigton, D.C. 

OSHA set a legal limt of 100 ppm ethylbenzene in ai. Ths is for
exposure at work for 8 hours per day.

NIOSH also recommends an exposure lit for ethylbenzene of
100 ppm. Ths is for exposure to ethylbenzene in ai at work for
up to 10 hours per day in a 40-hour work week. NIOSH also set a
lit of 125 ppm for a 15-miute period.

ha(;:k tG W='
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10 Where can I get more inormation?
If you have any more questions or concerns, please contact
your communty or state health or environmenta qualty
department or: 

Agency for Toxic Substances and Disease Registr
Division of Toxicology
1600 Clifton Road NE, Mailstop F-
Atlanta, GA 30333

Information line and techca assistace:

Phone: 888-422-8737
FAX: (770)-488-:178

A TSDR can also tell you the location of occupational and
environmental health clics. These clincs speciale in
recogning, evaluatig, and treatig illnesses resulting from

htt://www . atsdr.cdc.gov/toxprofIes/phs 11 O.htt 5/4/2005
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exposure to hazardous substances.

To order toxicological profies, contact:

National Techncal Inormation Service
5285 Port Royal Road
Sprigfield, VA 22161
Phone: 800-553-6847 or 703-605-6000

t,- !D.1Ql
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family.

If you think your home might
have lead hazards, read on
to learn about lead and
some simp.e steps to protect
your family.

Health Effects of Lead

In the United States, about 900 000 children ages 1 to 5 have a blood-leadlevel above the level of concern.

Even children who appear healthy can have dangerous levels of lead in their
bodies. '"

. People can get lead. in their body if they:
o Put their hands or other objects covered 

wit lead dust in their
. mouths. 
o Eat paint chips or soil that contains lead.
o Breathe in lead dust (especially during renovations that 

disturb
painted surfaces).

. Lead is even more dangerous to children than adults because:
o Babies and young children often put their hands and other

objects in their mouths. These objects can have lead dust onthem. 
. 0 Children s growing bodies absorb more lead.

o Children s brains and nervous systems are more sensitive to the
damaging effects of lead. 

If not detected early, children with high levels. of lead in their bodies can
suffer from:

o Damage to the brain and nervous system
o Behavior and learning problems (such as hyperactivity)
o Slowed growt
o Hearing problems

o Headaches

. Lead is also harmful to adults. Adults can suffer from:
o Difculties during pregnancy
o Other reproductive problems (in both men and' women)
o High blood pressure

Digestive problems
o Nerve disorders

o Memory and concentration problems
o Muscle and joint pain

Back to Top

Where Lead is Found
In general, the older your home , the more likely it has lead-based paint. ..

. Paint Many homes built before 1978 have lead-based paint. The
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federal government banned lead-based paint from housing in 1978.
Some states stopped its use even earlier. . Lead can be found:

o In homes in the city, country, or sUburbs.
o In apartents, single-family homes, and both private and public

housing.
o Inside and outside of the house.

. In soil around a home. (Soil can pick up lead from exterior -paint, or
other sources such as past use of leaded gas in cars.

. Household dust. (Dust can pick up lead from deteriorating lead-based
paint or from soil tracked into a home.

. Drinking water. Your home might have plumbing. with lead or lead
solder. Call your local health department or water supplier to find out
about testing your water. You cannot ses, smell , or taste.Jead , and
boilng your water wil not get rid of lead. If you think your plumbing
might have lead in it:

o Use only cold water for drinking and cooking.
o Run water for 15 to 30 seconds before drinking it, especially if

you have not used your water for a few hours.
. The job. If you work with lead , you could bring it home on your hands or

. clothes. Shower and change clothes before coming home. Launder
your work clothes separately from the rest of your family s clothes.

. Old painted toys and furniture. .

. Food and liquids stored in lead crystal or lead-glazed pottery orporcelain. 

. Lead smelters or other industries .that release lead into the air.

. Hobbies that use lead, such as making pottery or stained glass , or
refinishing furniture. 

. Folk remedies that contain lead , such as "greta and nazrcon used to
treat an upset stomach.

Back to Top

Where Lead is Likely to be a Hazard

Lead from paint chips , which you can see, and lead dust, which you can
always see , can be serious hazrds.

. Peeling, chipping, chalking, or cracking lead-based paint is a hazrd
and needs immediate attention.

. Lead-based paint may also be a hazard when found on surfaces that
. children can chew or that get a lot of wear-and-tear. These areas
include:

o Windows and" window sils.
o Doors and door frames.

o Stairs, railngs , and banisters.
o Porches and fences.

Note: Lead-based paint that is in good condition is usually not a hazard.

. Lead dust can form when lesd-based paint :s Ci'j scrc:ped , orj sanded
Dr heated. Dust also forms when painted surfaces bump or rub
together.. Lead chips and dust can get on surfaces and objects that
people touch. Setted lead dust can re-enter the air when people
vacuum, sweep, or walkthrough it.
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. Lead in son can be a hazrd when children play in bare soil or when
people bring soil into the house on their shoes. Contact the National
Lead Information Center (NLlC) to find out about testing soil for lead,

Back to Top

Checking Your Family and Home for Lead

8et your children and home tested if you think your home has high levels of
lead.

* Just knowing that a home has lead-based paint may not tell you if there is. 
hazrd.

To reduce your child's exposure to lead, get your child checked , have your
home tested (especially if your home has paint in poor condiiion and was built
before 1978), and fIX any hazards you may have. 

. Your Family
o Children s blood lead levels tend to increase rapidly from 6 to 12

months of age , and tend to peak at 18 to 24 months of age.
o Consult your doctor for advice on testing your children. A simple

blood test can detect high levels of lead. Blood tests are
importnt for: 

. Children at ages 1 and 2.

. Children and other family members who have been
exposed to high levels of lead.

. Chjjdren Who lijjUI(j be teSted ' under your state or local
health screening pian.

o Your doctor can explain what the test results mean and if more
testing wil be needed.

. Your Home
o You can gef your home checked in one of two ways, or both:

. A paint inspection tells you the lead content of every
different tye of painted surface in your home. It won t tell
you whether the paint is a hazrd or how you shoulQ deal
with it.

. A risk assessment tells you if-there are any sources of
serious lead. exposure (such as peeling paint and lead
dust). It also tells you what actions to take to address
these hazrds

o 'Have qualified professionals do the work. There are standards
in place for certifng lead-based paint professionals to ensure
the work is done safely, reliably, and effectively. Contact the
Nationa! Lead Information Center (NLlC) for a list of contacts in
your area.

o Trained professionals use a range of methods when checking
your heme, including: 

. Visual inspection of paint condition and location.

. A portable x-ray fluorescence (XRF) machine.

. Lab tests of paint samples.

. Surface dust tests.

Note: Home test kits fOi lead are available, but studies suggest that they are
not aiways accurate. Consumers shouid .not rely on these tests before doing
renovations or to assure safety. 

Back to TOD
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What You Can do to Protect Your Family

If you suspect that your house has lead 'hazards, you CE!n take some
immediate steps to reduce your family's risk:

o If you rent, notify your landlord of peeling or chipping paint.
o Cleanup paint chips immediately.
o Clean floors, window frames, window sils, and other surfaces

weekly. Use a mop, sponge, or paper towel wi warm water
and a general all-purpose cleaner or a cleaner made specifcally
for lead. REMEMBER: NEVER MIX AMMONIA AND BLEACH
. PRODUCTS TOGETHER SINCE THEY CAN FORM A
DANGEROUS GAS.

o Thoroughly rinse sponges and mop heads after cleaning dirt or
dusty areas.

o Wash children s hands often , especially before they eat and
before nap time and bed time. 

o Keep play areas clean. Wash bottes , pacifers, toys, and stufed
animals regularly.

o Keep children from chewing window sils or other painted
surfces.

o Clean or remove shoes before entering your home to avoid
tracking in lead from soil.

o Make sure children eat nutritious, low-fat meals high in iron and
calcium , such as spinach and dairy products. Children with
good diets absorb less lead.

. In addition to day-ta-day cleaning and good nutrition:
o You can temporarily reduce lead hazrds by taking actions such
. as repairing damaged painted surfaces and planting grass to

cover soil with high lead levels. These actions (called "interim
controls ) are not permanent solutions and wil need ongoingattention. 

o To permanently remove lead hazards , you must hire a certfied
lead "abatemenf' contractor. Abatement (or permanent hazrd
elimination) methods include remoVing, sealing, or enclosing
lead-based paint wit special materials. Just painting over the
hazrd with regular paint is. not enough. 

o Always hire a person with special training for correcting lead
problems-someone who knows how to do this work safely and
has the proper equipment to clean up thoroughly. Certified

. contrctors wil empioy qualifed workers and follow strict safety
rules set by their state or the federal govemment. 

o Contact the National Lead Information Ceriter(NLlC) for help
with locating certed contractors in your area and to see if
financial assistance is available.

Back to T OD

Are You Planning to Buy or Rent a Home Built
Before 1978? 

1eny hcu$sS and apartments built before 1978 ha' c pain! that cQntains lead
(called lead-based paint). Lead from paint, chips, and dust can pose serious
health hazards if not taken care of properly.

Federal law requires that individuals receive certain information before renting
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or buying a pre-1978 housing:

. Residential Lead-Based Paint Disclosure Program
o LANDLORDS have to disclose known information on

lead-based paint and lead-based paint hazards before leases
take effect. Leases must include a disclosure form about
Iead-based paint. 

o SELLERS have to disclose known information on lead-based
paint and lead-based paint hazards before sellng a house.
Sales contrcts must include a disclosure form about
lead-based paint. Buyers have up to 10 days to check for lead
hazards.

o More information on the disclosure program.

Back to Top

Remodeling or Renovating a Home with
Lead-Based Paint

If not conducted properly, certain tyes ' of renovations can release lead from
paint and dust into the air.

Many houses and apartents built before 1978 have paint that contains lead
(called lead-based paint). Lead from paint, chips, and dust can pose serious
health hazrds if not taken care of properly. 

. Federal law requires that contractors provide lead information to
residents before renovating a pre-1978 housing:

o Pre-Renovation Education Program (PRE)
RENOVATORS have to give you a pamphlet titled
Protect Your Family from Lead in Your Home , before

starting work.
. More information on the Pre-Renovation Education

Program.
. Take precautions before your contractor or you begin remodeling or

renovations that disturb painted surfaces (such as scraping off paint or
tearing out walls):

o Have the area tested for lead-based paint.
o Do not use a belt-sander, propane torch. heat gun, dry scraper

or dry sandpaper to remove lead-based paint. These actions
create large amounts of lead dust and fumes. 

o Lead dust can remain in your home long after the work is done.
o Temporarily move your family (especially children and pregnant

women) out of the apartment or house until the work is done
and the area is properly cleaned. If you can t move your family,
at least completely seal off the work area.

o Follow other safety measures to reduce lead hazards. 
You can

find out about other safety measures in the EPA brochure titled'
ReducinQ Lead Hazards When RemodelinQ Your Home

. This
brochure explains what to do before, during, and after
renovations.

o If you have already complated renovations or remodeling that
could havsrsleased lead-based paint or dust, get your young
hHdieii tested and follow the steps outlined to protect your

family.

Back to Top
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Additional Resources

. Documents and Brochures
Lead in Your. Home: A Parent's Reference Guide
Testino Your Home for Lead in Paint. Dust. and Soil
Findino a Qualified Lead Professional for Your Home
Lead Poisonino and Your Children (EnQlish)
Lead Poisonino and Your Children (En Espana!)
Protect Your Familv From Lead in Your Home (Enolish)
Protect Your Familv From Lead in Your Home (En Espana!)
Reducino Lead Hazards When Remodelino Your Home
(Enqlish)
Reducino Lead Hazards When Remodelina Your Home (En
Espana!)
Ten Tips to Protect Children from Pesticide and Lead
Poisoninos around 1he Home
The Lead-Based Paint Pre-Renovation Education Rule: A
Handbook for Contractors, Propert Manaers, and Maintenance
Personnel
Lead Paint Safetv: A Field Guide for Paintino. Home
Maintenance. and Renovation Work

. other Lead Resources

Back to Top

EPA Home Privacy and Securltv Notice Contact Us

Last updated on Monday. December 23rd, 2D02
URL: htt://ww.epa.govlleadlleadinfc.htm
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ABSTRACT

Th gudace descrbes a mathemtical model for esttig blood lead concentration
resutig from contact with lead-conrnmimlted envionmenta medi. A lead concenon
of concem of ten microgr per decilter of whole blood'is estblied. dibutona
approach is used, alowig estition of varous percenties of blood lead concentration
associated with a given set of inut. Th method ha been adapted to a computr
spreadsheet.

Prcipal Writer: James Carlile, D. , M.Sc.
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Assessment of Health Riks
From Inorganic Lead in Soil

INTRODUCTION

1.1 Purose

The purose of th gudace is to provide a methodology for evaluatig
exposue and the potential for adverse . health effects resut: from
exposue to lead in the envinment

1.2 Application

Since. most hum health effect data are based on blood lead ( Pb)
concentration, th gudace presents a blood Pb concentrtion of concem
for the protection of hum heal and an alogrtb .for estiatig blood
Pb concenationS in chidren and. adults based on a. multi-pathway anysis.

1.3 Limtations

It is anticipated tht th gudace wi be periodicaly revied to reflect the
chagig stte of the science.

PRICIPLES.

2.2

Augu 1992

Blood Lead Concentration Of Concern

Th Pb cocenttion of concern in chidren and adults is ten microgr.
(ug) per decilter Cd!) .of whole blood. The point of depare .for rik
magement is.a 0.01 ri of exceedig th vaue.

Lead Exposure fathwaJ's-Blood Lead Calcultion

Th method can be used to estite blood lead concentrtions resutig
from exposue vi the five pathways lid below. Each patway is
represented by an equation relatig mcrementa blood lead increase to a
concenttion in a medium, using contact rates' ard empircaly detemred
raos. The contrbutons vi the . five pathways are added to arve at estte of medan blood lead .concentrtion resutig from the
multipathway exposUe. Ninetieth mnety-fi niety-eighth and Diety-
nith percentie concen1rations are estted from the medi by assug
a log-norm dibuton with a geometc stadad deviation (GSD) of

I Th'T FINAL I
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1.42. The method ha been adapted to a computer spreadeet

:MTHODS

Generaed equations descnDmg uptae vi the five exposue pathways are as
follows:

Dieta Intae Eauation

Pbb = dieta Pb 

+. 

contact rate 

+. 

dietary constant
where:

dieta Pb (ug Pblkg diet) = (9.45 + 0.025'" mg Pblkg soil) 1
contact rate, adults = 2.2 kg diet/day 2
contact rate, chidren = 1.3 kg diet/day 2
dieta constat, chidren = 0.16 ( ug Pb/el blood)/(ug Pb/day) 3
dieta const, aduts = 0.04 ( ug Pb(el blood)/(-ug Pb/day) 4

Dri1! Water Intae Eauation
Pbb = water Pb 

+. 

contact rate 

+. 

dieta constant
where: drg wate Pb (ug Pbll wate) is a site-specifc, measd va 

contact rate, aduts = 1.4 I watr/day 6 
contact rate, chidren = 0.4 I'water/day 6
dieta const, chidren = 0. 16 ( ug Pb/dl blood)/( ug Pb/day) 3
dieta const, aduts = 0.04 ( ug Pb/el blood)/( ug Pb/day) 4

Soil and Dust In!!estion Intae Eauatio:r:

Pbb = soil Pb 

+. 

contact rate +. soil constt
where:

soil Pb (uglg) is a site-specifc, meased value 
contact ra, chdren = 0.055 glday 7
contact rate, adults = 0.025 gIday 8 
soil cons chidrn = 0.07 ( ug Pb/dl blood)/( ug mgestdPb/day) 9
soil cons adults = 0.018 ( ug b/dl blood)/(ug ingestd Pb/day)9

Inalation Intake Eauation

Pbb = atmospheric Pb 

+. 

inaltion constatwhe: 
a1mospherc Pb = local or regiona ambient Pb (ug/m3) + (aiborne dus '"
soil Pb)10
iDtion const, chik1ren = 1.92 ( ugldl)/(ug/m3)ll
iDtion const, adults =. 1.64 ( ugldl)/(ug/m3)l r

aiborn dus (g/m3) is a site-specifc, measued value with a defaut value

II"'RI FIAL 
August l!9l



OSA GUIANCE
Chte 7: 

orO.a0005.

Denn Contact Inta e Eqution

Pbb = soil Pb '" contact rate '" soil constwhere: 
soil Pb (ug Pb/gm soil) is a site-specifc, meased value
contact rate, chidren = 1.4 gm soilday 
contact rate, adults = 1.85 gm soilday' 13 
soil constat = 0.0001 (ug Pb/el blood)/( ug denn Ph/day) 14

Derved as follows: (0.945 01 10 ug/kg) + (0.055 '" 0.00045 01 soil Pb il mg/g 
1000 ug/mg). Assues tht 5.5% of the diet consists of home-grown produce with the
other 94.5% suplied by a homogeneous source with a lead content of 10 ugJg. If food
production on the site can be rued out, use 10 ug/g for dieta lead (E A, 1989b, Bolger
et.al., 1990). Home-grown produce is assued to cont 0.045% of the lead level m the
soil

Based on a report by Pengton (1983). For th method, a one-year-old chidsh represent al chidren, based on the assuption tht protectig the one-year-old chd
wi protect al chidren

Based on a stdy by Ryu etal. (1983)
Based on a report by FDA (1990 
Pb concentons in local water suplies as consed. If site specifc data are

UDvaiable, a value or 15 ugll may be used. 
EPA(1989b) '
Based on Calabrese (1990). Deh"berate soil ingeston (soil pica) is represented as

00079 kg soilday average. 
For residenti exposues and most occuatona exposues, based on Calbrese

(1990). Occupations With a high potenti ror soil ineston (such as conscton) should
be represented as 0 .00005 kg soilday average.

These values are 44% of th t for lead ingestd with food ;or water, based on a stuy
in rats which compared the bioavaiabilty of lead acetate mied with the diet to flt of
soil-bound lead (Chaey et.a1., 1990).
10' The ambient al Pb concentrtion data are avaible fiom the Calorna 
R.esources Board, Techncal Support Diviion. Dat for the most recent year for the
nearest monitorig sttion should be used. If monitorig data collecte with the same 
basin are v::l'il::b , a value orO. I8 ug/m3 maybe used, or ccritwitb the DTSC
project mager; Respirble albome dus is assued to be 0.00005 g/m3 uness site-
specifc data are avaible.11 Based onEPA (1986) '12 Based on a soil aderence or 5 glm2 and 0.28 m2 of exposed sk (BPA, 1989b).13 Based en a soil adhere nee or 5 glm2 B.d' 0.37 of exposed ski (EP A, 1989b).

INRI FIAL 
August 1992
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14 Th value is derved by multip1yjg the Pb ingestion :blood concentrtion. raiio for
adults (0.018 ug/dl per uglday) by the ratio. of denn absorption. (0.06% (1oore, et 21.,

1980)) to ora absOIpiion (11 % (ATSDR, 1990)).15 Developed accordig to Chpte 2 of th Gudace.

Th'TRI FIAL 
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COMMl\'TS

Blood Lead Concentration Of Concern

The trditiona reference dose approach to toxic chemical is not applied to
Pb because most hum health effects data are based on blood , Pb
concentrtions rather th ext dose. Blood Pb concentrtion is an
mtegrted mease of inte dose, reflectig tota "exposme from site-
related and background sources. A clear no-observed-effect concentron
ha not been establihed for Slch Pb-related endpoints as bir weight,
gestation period, heme syesis and neurobehaviora development in
chidren and fetues, and blood pressuem midde-aged men. Dose-
response cures for these endpoints appear to exend down to 10 ug Pb/el Dr
less (ATSDR" 1990).

Estatig Blood Lead Concentrations From Envionmenta
Concentrations

Tota Pb is generaly used as the mease of Pb in varous meda, even
though the disposition of Pb may dier accordig to its foII Incient
data are avaible to jus dierental treatment of dierent form. of
inorganc Pb. However, if the lead at a parcu site ha been shown mstes acceptable to DTSC, to be " less bioavable th the assued
vales, lower bioavaibilty factrs may be sustitu for the default
factrs. Organc Pb is more readiy absorbed though the sk and other
membraes th morganc Pb, and it must therefore be treated separtely.
Since it is less stable m the envionment, it is usy a mior soure of
exposue.

In the absence of specifc inormtion about the populon of inest
background exposues are estted US1n norm developed from suey
data.

Derivation Of Model Parameters

Unless the potenti for on-site gardeni can be rued out, it is assued
tht 5.5% of the diet consis of b.ome-gro\1rn produce, based on EP 
gudace (USEPA, 1991). Pb concentrtion in home-grown produce is
calculted as 0.045% of tht in the soil based on plat uptae studies
(Chey, etal., 1982). Background dieta Pb concentrtion (10 uglkg) is
based on a 1990 report based on FDA data ( Bolger, et.al., 1990). The
default drg water Pb concentration is based on the feder action
concentration of 15 ugll at the tap (USEP A. 1991b).

Th distbution of blood Pb concentrtions for a given set of envionmenta
inputs is a crtical factor in protectig seIlitive members of the popultion.

I INRI FINAL I
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Based on a Teview of data from NHS II and from several publihed
stdis of blood Pb concen1Itions in cJrdren livig near point sources of
lead, EP A concluded tht blood Pb was geny log-normy diDuted,
tht the geometrc stadad devition (GSD) for chdren was between 1.3

and 1.53 , and tht 1.42 was a representative value for the GSD (USEPA,
1989c). Adut GSDs raned from 1.34 to 1.40, which we do not consider to
be suciently dierent from the rage for chdren to juti using adier value for adts. The model assues a log,.noDIaldistibution
with a GSD. of 1.42 an uses th inormtion to estite the fieth
nietieth niety-fi niety-eigh and niety-nith percentie blood 
concentrtion for a set of input. Since th distribution reflect the
physiologic and behaviora vables mcludg soil conption, 
upper ' bound values for contact rates would diort th pe enties
cOIIespondig to blood Pb concentrtions.

The avaibilty of Pb inestd. with soil is based on a stdy which
compared the absorption of soil Pb and Ph acetate incOIporated into the diet
ofrats (Chey, et.al., 1990). W1e the autorS found a clect relaonsp
between the Pb concentron in the soil and Pb bioavaibilty, the data did
not defie the shpe of the concentrtion! bioavaibilty cue suciently
to alow expolation beyond th rage stdied. highest .observed
bioavaibilty for soil lea concentrtions less th 1000 .ppm was 44% of
tht obsered for Pb aceta, and th gudelie adopts th value as a

ervative estat of bioavabilty. To accuately assess the matr
effect, a varety of varles, inludi lead species, parcle size, and soil

tye would have to be systmaticaly exaed at varous Pb concen1rations

The da soil aderence to sk of 5 g/m2 (0.5 mg/cm) is based on Drer
et.al (1989). The denn absOlption factor of 0.0001 ug Pb/dl blood per ug
denn Pb/day wa developed by multiplyig. the Pb ingeston :b1ood
concenttion rao for aduts (0.018 ugldl per ugfday) by the ratio of dermal
absorption (0.06% (Moore et. al., 1980)) to ora absorption ((11%

(ATSDR, 1990)). Based on data in the Exosue Factrs Hadbook
(USEP A, 1989b), the medi sk area of ar, hads, feet, and legs of 1-
year-old boys is estited to be 0.28 11, and the medi sk area of 
and hads of men is estted to be 0.37 m2. 
Th rato of 0.16 ug/dl per ug/day ingestd by chdren is a value derived
from studies inants by Ryu et.a1. (1983). The ratio of 0.04 ug/dl per
ug/day mgeste by adults is an empircay-deteed value recommende
by EP A (1986) and FDA (1990). The defaul value for IDvertent soildus
ingeston by chidren , 55 mg/day, is based on 1Ier stdies reviewed by
Calbrese, et.a1. (1991). Adult soil.consption is 25 mg/day, based on
BPA (1991a). DTSC uses soil consption ras of200 and 100 mg/day in
calculating a reasonable maum exposue for chidren and adults

INTER FIAL 
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respectively. However, reaso ble maum inputs are not recommended
for use with the , lead model because the model aleady considers the
ditn'bution of blood lead which reflects varation in soil ingestion along
with other vables. Soil consption .representig pica is 0.79 g/day,
based on estates by Calabrese et.a!. (1991). 

The slopes of 1.92 and 1.64 ug/dl of blood per ug/m3 of contiuously-
breated ai at a1mospheric Pb concentrtions 0:5 ug/m3 ar based on resuts
of experienta exposues an epidemiological stdies which adjus for
aiborne lead con1rbutons to pathays other th 1ntion. These stdies
found slopes ragig from 1.52 to 2.46 ug/dl per ug/m3 in chdren and 1.25
to 2. 14 in adts (USEP A, 1986). The default alome lead concenttion is
th highest monthy mean 24-hour value recorded Dr Calomi in 1990.

Using Th Guidance

TI gudace may be implemend using a computr spreadsheet, which
may be obtaed from DTSC. . The spreadseet is based on DTSC
Gudace ' Volume 4, Chpter . , which should be consted for more
genera asects of spreadsheet application. For th spreadsheet, soil
concentrationm mg/g ( ppm w/w) is entered in cell E7. The spreadsheet
uses it in each calcultion tht is afecte, by soil ' Pb. A1mospheric Pb is
entered m cellE6. Drg-water Pb is enteed in cell E8. If omision of
the site-grwn produe pathway can be jused, a "0" is enteed in cell E9.
Aibome dut level is enteed in cell E10. Th remder of the cell are
protected an should not be altered without approval of DTSC. Any such
chages wi reqe sucient juscation and mus be docuend. 
Other Stadards And Guidace

USEPA (1991c) consider lead to be a clas 2 carcinogen; wi sucient
evidence in :I'n;m:: and inqute evidence in hllm::m: . A carcinogenc
potecy ha not been assignd. The fedra MCL is 15 ugll maum at the
tap with a maum of5 ug/l as a syst-wide averae (USEPA, 1991b).
The Centrs for Diseae Conlol ha stated tht prevention actvities should
be diected at .reducing chidren s blood Pb concentrtions at least to below
10 ug/dl (CDC, 1991). The EPA ha set 1.5 ug/m3 as the Pb concentrtionlit for ambient ai (qurly average) (USEPA, 1978). Calorna
stdad is alo 1.5 ug/m3 , but is based on a monty average. . The

. theshld lit vaue is 50 ug/m3 for worklace ai (ACGIH 1989). 

FDA (1990) considers the Lowest Obserable Adverse Effect Level
(LOAEL) to be 10 ug/dl in chidren and fetues, and 30 ugdl in adults.
They use empmcaly-derived ratios of 0. 16 . and 0.04 ug/dl per ug/day
ingested to ' predict concentrtions in young chidren and adults
respectively. Applying an uncertainty factor of ten res'.llts m provisiona

August 1992
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tolerable ine levels of 6 ug/day for chidren six or less, 15 ug/day for
chidren over si 25 ug/day for pregrt women, an 75 ug/day for men.

INTERI FIAL 
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WHT AR TH SOURCES?
The maI sources are petrol and pamt. Tbe mai
pathway of chidren s exposue is ingestion of

ntaminated dust and soil via normal
had-to-mouth activity.

TRSPORT SOURCES
Lead fuctions as an octane enhancer and valve
lubricant for pre-1986 petrol vehicles. It is also used
in lead acid batteries and some aviation fuels.
The use of leaded petrol has ,coi:rtrbuted to
approxiately 90% of lead in ai pollution
worldwide. h1 Austala, emsions from. motor
vehicle exhus remai a major source of exposue
for young chidren and the .major soure of chronic
(long-ter mid to modere) lead poisonig
though contamtion of dust, soil and, to a lesser
extent, water and food.

AJ SOURCES
Because of renovation involvig lead-contamg
pait, contamin::ted .homes and yards are the maj or
source of acute (short-term high-dose) lead
poisonig. Al old (pre-1970s) pamtS (includig on
meta suaces) should be assued to conta lead

ss test prove otherwe.

INUSTRY 
Lead mig, smeltig and to a lesser extent
maufactug industres, are other major sources of
acute poisonig for those iD the nearby communty.
Problem mclude atmospherc falout and
contaated effuent and sewage sludge. 

FOOD SOURCES
CODt::mination can occur in eggs and:ft and
vegetales grown near trafc or smeltig or mIg
activity; and lead-soldered tied acidic foods and
ha. The average two-year old gets 60% of their
food lead from whole grai foods , possibly due to
the.use oflead-contaminated fersers.

DRIG WATER
Atmospheric inut to suace waters ca: contrbute
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about 15% of the lead in drg water. Water
which is acidic and low in dissolved salts can leach
substatial' quatities in the fist five years frm
PVC pipes, brass or bronze fittgs or (ilegal) lead
solder. Lead-lied holdig tan in water coolers
and other contaers are fuer sources of
contaation.

OTHR SOURCES
Thes include co m;n::ted soil frm previous use
oflead arsenic pesticides; lead crystal; exposue to
fues in glasSIakg or lead lightig; swalowig
of fishig siners, lead shot, bulets or smal
electronic par; herbal remedies contag lead,
and cosmetics; emssions and ash from mcinerators
or crematoria; burg lead-paited wood or coal;
and seepage from landf sites.

WHT AR TH HEALTH EFFCTS?
The most senitive par of the body are the kidneys
the blood and the central nervous system. Because
chidren are developing, they are more susceptible
to the effects of even low levels, once thought to be
safe. These effects include bir defects, reduced IQ,
learg disabilties, stuted growt, hearg loss

. and behaviour problem.

LE AN CIRE 
Children absorb lead .eff6iently - up to 50% of
ingestedJe which compares to 10-15% in adults
(the rest is excreted). Even a moderate amount can .
contrbute signcantly to a cbid's lead uptae.
Chdren are most at rik between the ages of one
and foUr when hand-to-mo th activity is greatest.

The US defition of chidhood lead poisonig is a
blood lead level over 10 micrograms per deciltre
(10 ugldL). If your blood lead resut is in
micromoles per litre (umol/) multiply the number
by 20.7 to conver it to ugidL. In 1993 the National
Health and M:edical Research Council (N&MRC)
of Australa set the goal of a blood level of less than
10 ugldl for every Australan
An American research team foun on average that
for each thee microgram drop there was a
correspondig one-point improvement in the
clrdren s performance on IQ tests.
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Blood lead levels in chidren from rual areas are

lower than in urban areas. A 1994 NsV\r Health
Deparent study estiates that around 70 000
NSW chidren aged between 0 and 4 years suerfrom lead poisonmg. 
Symptoms oflong-term exposure in adults and
children include lower IQ, diculties with visual
motor fuctions and. reaction ties, psychological
impaient, tiedness, :ibilty to concentrate and 
low overal fuctioIrg. Because these syptoms
may only become evident years afer the child has 
been lead poisoned, reguar checks on young
chidren s blood lead levels and due care are the
only way to monitor lead poisonig and take
avoidance action.

HOW LEAD POISONIG OCCU
It can be ined ingested or absorbed though ski
which is wet with sweat or salva. The mai sources
for young chidren are leaded petrol falout and
pamt, via ingeston of dust.ad soil.

Chdren in homes undergoing renovation are
between 2 and 12 ties more liely to have blood
lead levels over 15 ug/dL. \men leaded pait is
removed from houses, bridges or cars by dr.
removal technques, it disperses into the a1mosphere
as flakes,. dust, as or fues. However in urban
areas, up to 90% oflead in the ai is due to leaded
petrol exhust fues. Falout from leaded petrol is a
major source of contaation in hquse dusts and
soil. 
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ABSTRACT

The California Department of Toxic Substances Control has revised and updated 
it lead risk assessment spreadsheet model

(LeadSpread) for predictng distrbutons of blood lead ier adults and for children 1-2 years old, Input to LeadSpread are centltendency values; output is converted to a lognormal distribution via an assumed geometric stndard deviation, We increasedthis geometric standard deviation to 1,60. according to White et a!. (1998). We decreased food consumption to 1. 1 kg/day forchildren and 1.9 kg/day for adult (Bolger, 1996) and decreased our estimate of lead in the diet to 2.8 119/kg offood ier childrenand 1.6 119/kg effood for adult (USFDA. 1996-97). Based on EPA guidance (USEPA, 1997), we increaseg soli ingestion rates
to 100 mg/day ier children and 50 mg/day for adult, decreased the ventilation rate for children to 6, /oay, and changedexposed skin suriace to 2.900 em:! for children and 5.800 em:! ier adults. Using recent guidance on dermal risk assessment
"(SEPA. 1998), ws decreased soil-taskin adherence frm 1 mg/crn:! for children and adult to 0.2 mgJcm:! ie, children and 0.mg/cm :! for adults. Using data frm California Air Resource Board (CARS, 1999), we decreased our estimates ef lead in air to

OZB "g/m Airborne respirable partculates were estiated at 1. g/m using emission modeling. Asuming 20 mg Pb/kg
in soil and 15 "g Pb/L in drinking water, these revised inputs"to LeadSpread predict a geometrc mean blood lead concentronef 1. g/dL for chldren 1-2 years old, wi a 99t percntle of 5.2 "g/dL. The National Health and Nuton Examinaton SurveyIII. Phase 2 (NHANES 11; USDHHS, 1996) found the geometrc mean blood lead concentrtion in the Western U.S. to be 2.for children 1.6 years old and 2.6 in children 1-2 years old. Restrctng the dat frm NHAES III to chdren living in post-1973housing, geometrc mean blood lead concentrtion decreased to 1.7 and 1.9 IIg/dL for children 1.6 and 1-2 years old,
repectely. Thus, LeadSpread wi It revised input agrees well wit NHAE:S III dat for children eiter 1-2 or 1-6 years old
in post-1973 housing. We also predictd bloo lead concentrons using LeadSpread with various combinations of possible
site-specic input,

LEADSPREAD REVISIONS

The California Departent of Toxic Substances Control maintains a lead risk assessment spreadsheet model (LeadSpread)
for predictng distbutons of blood lead concentrtion in adults and in children 1-2 years old, Input to LeadSprad are centrl
tendency values; outut is convertd to a lognormal distbuton via an assumed geometrc standan! devation, The, Departenthas recentl revised the model by reormatng the spreadsheet and by replacing several default input pa;ameters to refect more
recent information. The revised model parameters are shown below.

DEFAULT INPUT PARAMETER VALUES

", . - .. .. .

Geometrc Std, Deviaton Unltess White et al.. 1 998
, Backaround airborne lead ua/m 028 CARB,1999

Source-specifc airborne dust ua/m Cowherd, 1985
Lead in drinkino water ua/L MCL
% Diet home-rown (residenft USEPA, 1997
% Diet home-arown (worker)

. . .... - - .. .. ..

Dallv food consumption ko/dav Bolcer, 1996
Dietarvlead ua/ko USFDA, 1996-97
Soil inoestion me/dav 100 USEPA. 1997
Soli ii1estion, oiea child ma/dav 790 200 USEPA. 1997
Ventlation rate /dav USEPA, 1997::osed skin area 800 900 USEPA. 1997
Soil-te-skin adherence me/cm USEPA 1998

- - ", . - .. .. .

Danv food consumption ka/dav Bolaer, 1996
Dietarv lead uc/ko USFDA, 1996-
Soil incestion mo/dav USEPA, 1997
Exposed skin area. resid. 700 800 USEPA, 1997
Soil-te-skin adherence ma/cm USEPA 1998



RESULTS USING REVISED MODEL

We ran Leac:Spread with various combinations of possible site-specic input to ilustrte its responses to changes in key
variables. The following tables Ilustate some of these predictons. In each table, the non-default model input are highlighted.

Poster 342 shows model response to stepwise changes in key input parameters.

TYPICAL CHILD 

. .

PICA CHILD

--'

f \

ADULT (RESIDENTIL EXOSURE)

ADULT (OCCUPATIONAL EXOSURE)



VALIDATION

We compared the revised LeadSpread predictions under baseline conditions (20 mg Pblkg soil; 
15119 Pb/L drinking water) National Health and Nuttion Examination Survey (NHANES II) regional survey data (USDHHS, 1996), The result, shown belowindicae reasonable agreement between LeadSpred predictions and NHANES 1/ dat for children 1-2 or 1-6 years of age living inpost-1973 housing in the Westem United States,

:...

I. 
LeadScread with 20 mg Pb/ko soil and 15 uo Pb/L drinkina water

'1.NHAES II data for the Western Unitd Staeg:
Children 1-6 vears
Children 1-2 vears
Children 1-6livino in Dost.1973 housinc
Children 1.2livino in oost-1973 housinc

CONCLUSIONS

The Canfomia DTSC has revised it lead risk assessment spredsheet model (LeadSpread) for predictng disbutions of bloodlead concentrtion in adult and in children 1-2 years old, The revised model predict slightly lower blood lead concentrtionswith all parameters set at default values, Blood lead predictons using the revied veron of LeadSpread agre reasonably wellwi NHANES III data for children 1-2 or 1-6 years of age living in post-1973 housing in the Western United States,

REFERENCES

Bolger. P. M., N.J. Yess, E.L Gunderson, T.C, Troxell, and C. D. Carrngton, 1996. identicaon and Reducton of Sourceof Dietry Lead in the Unlted Stes, Food Addities and Containants 13: . 53-60.
Califmia Air .Resource Board, Technical Support Divsion, 1999, California 

PJr Quality Data for 1997,

Cowherd, C., G. Muleski, P. Englehart and D. Gilette, 1985. Rapid Assessent of Exposure to Partculate Emission frm
.surfce Contamination. EPA/600/8-B5/0D2. (NTS #PBB5-1922197 AS), 

S, Departent of Health and Human Services, 1996, Natonal Healt and Nuton Exminaton Survey Il. Phase 2,
'l, S. Environmental Protecton Agency, 1997. Exposure .Fa::rs Handbook.

:U. S, Environmental Protecton Agency, 199B, Guidance for Dermal Risk Assessment

S. Food and Drug Administron, 1999. Personal Communication from M. Bolger.
'U. S. Food and Drug ministtion, 1998-97, Total Diet Study.

White, P.D., P. VanLeeuwn, B.D. Davis, M, Maddaloni. K.A Hogan. A.H. Marcus. and R.W. Elias, 1998. Environ. HeaPerspectes 106, SuppI. 6: 1513

. . . '



SAMPLE SPREADSHEETS

Alough the basic equations. remain essentially the same, version 7 of the spreadsheet, employs new formattng and layout.
11 also c:llapses multiple terms into .pathway exposure factors" (PEF), and removes embedded factors 1rm equatons, making
them visible in dedicated cells. The two versions of the spreadsheet are compared below,

Leadspread Version 6
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LeadSpread Version 7

L.EA RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CON1OL

USER GUJDE ID --Om 7

INPUT

MEDIUM

ad in AI lIgIm"
L.ad In SoDIust lIglg) 2D,

L.1I in WIr (pgn)

% H Pruce
FWpi8 Du (1I;/mO ,.5

OUTUT
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BIeDC Pb, oaull 1.2 2.1 :"1 3.5 676 1D6
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I. INTRODUCTION

The purose oftbs document is to present"the Program in Arsenc Health Effects Research based
at the University of Calorna, Berkeley. Tbese research activities began nearly ten years ago
with a risk assessment for arsenc in drg water. The realation that potetial risk were high
led to a program of arsenc research, :icludig epidemologic stdies of varous design wbich
are being underen among exposed populations in several countres.

II. MAJOR ACCOl\LISHMNTS

. Provided"defutive evidence (from studies conducted in Argentia and Che) tht arsenic 
a potent cause ofhuman"bladder cancer.

Provided defitive evidence (from studies conducted in Argentia and Che) tht arseDic 
a potent cause of hum lung cancer.

Demonstrated resuts which indicate that epidemologic8. and experienta human data do
not support the methylation hypothesis. 

Showed "tht with exposure to water contag around 600 !Jg/, 1 in 10 adult cancer death
may be due to arsenic-caused cancers, the highest envionmenta cancer risk ever reported.

Identied a dose-response relationship between arsenc exposue and bladder cell
micronuclei, a genotoxic maker of effect.

Identied a prel;rniT\::ry dose-response relationship between arsenic concentration in well
water in India and the occurence of keratoses aId hyperpigmentation.

Studies cUlently underay in India, Chile and the US wi alow proj ection of cancer risks
with :idividua exposure data

m. COLLABORATING INSTIUTONS AND RESEARCH SCINTSTS

Unied States
University of Washigton, Seatte. Professor David A. Kalman Director, Emrionmenta Health
Laboratory and Trace Organcs ysis Center, Deparent of Envionmental Health.

University of Calorna, San Francisco. Professor Frede77.C Waldman Deparent of
Laboratory Iv.edicine, Division or Molecular Cytometry, and ProfeSS07" John K. Wiencke

Deparent of Epidemiology and Biostatistics.
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Univerity of Colorado , Denver. Professor Michael J. Kosnett Division ofClical
Phaacology and Toxicology, Health Sciences Center.

Chile
Intituto de Salud Publica. Santiago , Che. lng. Nella Marchett Depto. de Salud Ocupaciona y 
Contaminacion .Abienta (cUlently at the Comision Naciona del Medio Ambiente).

Dra. Catteri Fereccio, Universidad Catolica, Santiago, Che.

Servcio de Salud Antofagasta Cbe. Dr. Mario Goycolea Chapa1,o and Dr. Alex Arroyo
Meneses (curently Secretao Regional del1vsterio de Salud in Region ll.

Araentia 
Universicid Cat6lica de Cordoba, Professor Ruben SambuelZi, Dean Esteban TrakaZ

Dr. Omar Rey, Pathologist, Vila Mara; Dr. Luis Sotelo Pathologist, Bell Vile; lng. Celia
Loza Soil Chemst, Belle Vile, Cordoba. Argentia.

Dr. Analia Fuchs, Centro de Investigaciones Epidemologicas, Academia Naciona de Medicin
Buenos Aies; Dr. Remo Bergoglio Universidad Naciona de Cordoba and Academa de
Ciencias M6dicas de Cordoba, Cordoba; Dr. Enrique E. Tello Universida Naciona de
Cordoba, Facultad de Ciencas MOOcas, Cordoba; Dr. Hugo NicoZli Intituto de Geoquica,
Buenosiures

India
Intute of Post. Gxuate Medical Education and Research, Calcutt India, Dr. N. Guha
Mazumder, Dr. Nilima Gosh, Dr. Binoy K. De, Dr. Amal Santra.

IV. FUNDING SOURCES

The ma.soUIce offumling, which iItiated the research program ha been the National Intitute
of Envionmenta Health Sciences (NJEHS) Superfd Basic Research Program at the University
of Calorna, Berkeley (professor Mar Smith Director). NI ha fuded the completed
pJ,ojects in Nevada and Chie and is curently fudig the Argentia projects, No. P42-ES04705.

Seed fudig for several projects has been provided tb,?ugh the NJHS Center at Berkeley
(Pofessor Bruce Ames, Director). No. P30-ES01896.

The intial risk assessment project was supported by the Calorna Deparent of Health
Servces (Now the Calorna EnviomIental Protection Agency Dr CalP A).

The NevadCalorna bladder cancer case-control study is ftded byl\TJHS Grt No:ES07459. 

. .
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The plang onow exposure epidemiological studies was fuded by the i\mercan Water Works
Associarion Research Foundarion (A WW AR).

The collaborative work with the Post Graduate Medical Intute in anysis of the cross-secriona
study of arenc-caused ski lesions was S?pported in par by the D.S. Envionmenta Protection
Agency (EP A) National Center for Enviomnenta Assessment.

The Dose-Response Stuy of Arsenc-Caused Ski Lesions in West Bengal Indi is fuded by
the U.S. EP A; No. R-826l37-01-

The :fst plang of the NevadaCalorma bladder cancer case-control study was fuded by a

grant from the U.S. EPA 
Support for several students who worked on these proj ects was received from the Health Effects
Component of the University of Calorna Toxic Substances Teachig and Research Program.

Dr. Lee Moore has been supported by a research fellowship from the National Insttute of Health

(N and the American Cancer Society.

, .

The Center for Occupationa and Envionmenta Health (COER, University of Ca1orn
Berkeley, provides salar support for Professors Alan Smith and Ma Smith. .COEH ha also
provided seed fuclg for early projects. 

IV. CURNT RESEARCH PROJECTS

1. Bladder cancer case-control study in Cordoba, Argentia

Ths study is in progress with an offce md stafbased in Vila Mara, C6rdob The study is
defied by 3 major components; 1) Arsenc and bladder cancer dose-respome Blad er cancer

cases and age-sex mathed population controls frm the County ofDni6n are being interewed
in deta incluclg lielong residential hitories, sources of drg water and smokig histories.
W ater s ples are being collected from both the cunent residences and previous residences
where possible. Historical data on arsenic measurements in public water suplies are alo being
collected. Vl e wi conduct dose-response anyses incorporatig individua exposue data and
exame the possible synergistic effect of cigarette smokig. 2) Metabolism: First-mom.g ure
samples are being collected from cases and controls. Analysis of morgaDcarenic md its
methyated metabolites wi be conducted in the laboratory of Professor David Kaan
Umversity ofWasbigton. Cases and controls wi be compared to see if they dier in arsenc
methylation patter. 3) Molecular euidemiology Tumor DNA is being analYzed for genetic
altertions using a thee-tiered approach: First, screeng of the entie genome for gains and
losses using compararive genomic hybridiation (CGH); Second, specifc anyses of 
chromosomes 9 and 17p for loss of heterozygosity using PCR..based methods; Thd, anysis of'
the p5 3 gene for mutations using polymerae chai reaction-smgle-stand conformation \.tCR-
SSCP). The frequency and patter of these genetic alterations in bladder tuors of arsenc
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exposed and unexposed cases is being compared. and the 
potential synergistic action of arsenic

on genotoxic effects of cigarette smokig is being assessed. In addition, susceptibilty
differences between cases and controls is being investigated by identig the presence or
absence of the glutathone S-trferases GSTMI and GSTTI nul genotyes in buccal cell and
by comparg ur arsenic methylation pattern. 
2. Bladder cancer case-control study in Nevada and Calorna

The Calomialevada blader cancer study is a population-based, case-control study tht wi
exame the hypothesis that bladder cancer is caused by ingestion of arsenic in drg water at
relatively low concentrations. The study population includes residents ofK1gs County 
Calfomia, and six counties in Nevada (Churchi, :Meral, Lyon, Douglas, Storey and Carson).
These counties were chosen because they include water suplies contamg close to 100 jlg/ of
arsenic, the highest level of arsenic found in major water supplies in the D.S.. Other water
supplies in the stdy region conta less than 10 

jlg/L and thus provide a marked contrast in
exposue. Two hundred bladder cancer cases diagnosed between 1994 and 2000 will be
identified from the Calorna and Nevada Tumor Registes. Radom digit dial (RD) wi be
used to identi 400 controls who wi be ftequency matched to cases by sex and 5-year age
groups. Strctued personal telephone interews wi be anmi"i tered to obUr lietie
residential history and detailed inonnation on CUIent and past water consption pattern.
Inormation wi alo be obtaed regardhg cigarette smokig (which may be synergistc with
arsenic in causing bladder cancer), chlorition of d:g water, diet, and occupationa history.
Although carcinogenicity of arsenc at 100 J.g/ is uncer ths study ha over 90% sttistical
power to detect a relative risk of 2.0 which was predicted .by liear extapolation of da fromstudies in Taiwan. 
3. Argentia mortty study

Moi-ty from inter cancers was identied in areas of the Provice ofC6rdoba, Argentia,
which in the past" had high levels of arsenic in drg water. The resuts conceng bladder
cancer have been published (see publication 15). The analyses concerg mortty from other
cancers is completed and a manuscrpt descrbing the results ha been published (see publication
26). Increased.rates of kidney and lung cancer were found in the exposed areas, as were the
aleady reported increases in bladder cancer. 

4. Dose-response study-of arsenic caused ski lesions in West Bengal India

Research is bemg conducted in collaboration with Professor D.N. Guh Mazder and 
research team at the Intitute of Post Graduate Education and Research (JGM:R) in Calcutt

. India. Ou group collaborated with the anysis of data from a large cross-sectiona surey of
about 7000 people in an arsenic-exposed region in West Bengal. Tne dose-response analysislig cases of ski keratoses and hyperigpentation to arsenc water levels has been recently
published (see publication .27). The next phae is a case..control stdy nested in the same suey,
which focuses on pa.T1cipants wi sklesions who ha cL-rg water arsenc levels oflessth 500 J.gtL. Detaed intervews concerng water sources and fluid consption, diet,



smokig and medical history are being completed for each parcipant. Water samples are
obtaied from al drg water sources. Each parcipant receives physical examation for
ski lesions and other sign, portble spirometry, and blood and ure samples are obtamed to
assess micronutrents and arsenic metabolism. The study is fuded,by the U.S. EP A.

V. RESE.ACH PUBLICATIONS "'I SUMS OF KEY FININGS

1. Frost F, Harer L, :Mam S, Royce R, Smith AH, Harey J, Enterlie P. Lung cancer
among women residing close to an arsenic-emittg copper smelter. ArchEnv Health
42:148-52, 1987.

Lung cancer mortty. Ths project was conducted with the Chonic Disease Epidemiology
Section of the W asmngton tate Division of Health. Overal lung cancer mortty rates were not
mcreased among women livig near the smelter. However, case-control analysis using an index
of exposur based on distace of residence from the smelter showed increasing lung cancer odds
ratios from 1 up to 1.6 for those in the highest qumtie ofpotentia1 exposure. The results are
consistent with a smaI elevated lun cancer risk for women who resided close to the smelter for
a period of over 20 years. (Note: Thereis an eror in Table 6 - the lies for cases and controls aretranosed). 
2. Hert-Picciotto I, Smith AH Holz D, Lipsett M, Alexeef G. Synergim between
occupational arsenic exposure and smokig in the induction oflnng cancer. EpidemioI
3 :23-31, 1992.

Synergy. Data were assembled from epidemological studies concerg ination ofinorgamc
arsenic and cigarette smokig. It was concluded tht the evidence for syergism between the.two
exposures was compellg. V arouspotential mechasm for 

syergy were scussed.

3. "Smith AH, Hopenhayn-Rich' C, Bates MN, Goeden HM , Her1-Picciotto I, Duggan 
oad R, Smith MT, Kosnett MJ. Cancer .riks from arsenic in drg water. Env Health

Persp 97:259-67, 1992. . 
Rik assessment Evidence that ingeston of morganc arsenc in drg water might cause
bladder, kidney, lung and liver cancer was examed, and potential cancer riks were calculated
for va.rious levels of exposure. It was estited tht at the cu.'lent stann!'r d of 50Jlg/, the 
lifetie risk of dyig from one of these cancers could be as high as 13 per 1000 persons. It was
noted tht existig studies did not support a theshold based on arsenc methylation. It was
concluded that although fuer research was needed to valdate the fiilgs of the rik
assessment, measures should be taen to reduce arsenic levels in drkig water.
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4. Bates MN, Smith AH, Hopenhayn-Rich C. Arsenic ingestion and internal cancers: a
review. Am J EpidemioI135:462-76, 1992.

Internal cancers. A detaed review of epidemiological stdies concerg arsenc ingestion and
intern cancers was .presented. The most inormative studies were from TaiwaI and it was
concluded that these and other studies stongly suggest that ingested inorgac arsenic does cause
cancers of the bladder, kidney, lung and liver, and possibly other sites.

5. Hopenbayn-Rich C, Smith AH, Goeden H. Huma studies do not support the
methylation threshold hyPothesis for the toxicity of inorganic arsenic. Em'Res 60:161- 77,1993. 
Metabolim. The valdity of the methylation theshold hypothesis was examed on the basis of
publishedstdies. The results indicated tht epidemiological and exerental human data does
not support the inorganc arsenc methylation theshold hypothesis. Regardless of the absorbed
dose of inorganc arsenic, there was always some umethylated inorganc arsenic present in theure, even at background exposure levels. It was noted tht lack of evidence for a methylation
theshold based on the hum exposure levels stdied did not exclude the possibilty of other
theshold mech:mi . In additio the considerable varation in methylation of inorganc .arsenic
obsered between individua. was noted to warant fuer study.

6. Hert-Picciotto I, Smith AH. 'Observations on the dose-response cure for arsenic
exposnre and lung cancer. Scand J Work Env Health 19: 217-26, 1993.

Lung cancer dose-response. Inormtion from published studies concemg arenc inalation
and lung cancer risks was anyzed. It was found tht al of the stdies with quatitative data
were consisent with a supralear dose-response relationship. Varous factors which might 
ditortg the tre biological dose-reSponse were assessed. These included the fact that the
workers thought to be most highy eJ.'Posed migh actuy have had lower exposues th 
previously quatied by ai samplig as a result of non-random samplig and the possible use of
respirtors when al levels were highest. It was noted that there was a liear dose-response
relationship in one study, which used ure arsenic measurements to assess exposure.

7. Smith AH, Hopenhayn-Ric:h C, 'Warner M, Biggs ML, Moore L, Smith MT. Rationale
for selectig exfoliated bladder cell micronuclei as potential biomarkers for arsenic
genotoxicity. J Toxicol Env Health 40: 223-34, 1993.

Molecular epidemiology. Biological markers of effect oftoric human exposures have the
potential to alow exploration of dose-response relationships at levels of exposue lower 
those which can be assessed by traditional epidemological stues involvig the ultiate disease
end-point. In this paper we give reasons for proposing tht exfoliated bladder cell micronuclei
might be a good marker for carcino e:enic effects of :ie:estion of inorfraI c arsenic, Based on
studies in Taiwan it was noted that the highest intern cancer relative risks involved bladder
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cancer. Bladder cells can be collected frm ure, and origiate from a target organ of parcular
importance for arsenic, effects. We descrbed several stdies from our group, which used bladder
cell micronuclei as biomarkers, norig the importt potential contrbution of intervention
stdies' incoIporatig cessation of exposure.

8. Warer M, Moore L, Smith MT, Kaan D, Fang E, SmithAH. Increased
micronuclei in exfoliated bladder cell of p'ersons who chronicaly ingest arsenic
contamated water in Nevada. Cancer Epidemiol Biorn & Prev 3:583-90, 1994.

Molecular epidemiology. Ths stdy involved 18 subjects in Nevada whose well water
contaed on average 1312 g/L of arsenic, and 18 age and sex matched controlS whose well
water averged l6' gI. Exposed subjects had a 1:8 fold increase in bladder cell micronuclei, but
the dierences' were largely confed to males. The absence of ficlgs for females was thought
to be due to the act tht women exfoliate large numbers of cells mto ure, whie men exfoliate
predomitly trmstional cells, which me the cells mvolved in bladder cancer. No increase was
found in buccal cell micronuclei among the arsenc exposed group.

9. Engel RR Hopenhayn-Rich C, Receveur 0, Smith AH Vascular effects of chronic
arsenic exposure: a review. Epidemiol Rev 16:184-209, 1994. 
Vascular diease. Exstg literatue concerng vascular effects from chronic exosure to 
inorganc arsemc was reviewed in ths publication contag 177 citations. It was concluded that
there was good epidemologic evidence inclca.g tmt chronic arsenic cODSption at high
levels is a cause of severe perpher y.ascular disease with resutig gangrene -and amputtions of
the libs. We hypothesized tht magi zic sttu might explai the dierential occurence of
these conditions in populations ingestg' large doses of arsenic. It was also concluded tht it was
plausible, though epidemiologic evidence is lited tht arenic might cause increases in
vascular mortty beyond tht found in patients with severe peripheral vascular disease.

10. Engel RR Smith AH. Arsenic in drg water and.mortty from vascular disease:
an ecologic analysis in 30 U.S. counties. Arch Envion IDth 49: 418-27, 1994. '

Vascular disease. An investigation was made of the ecological relationship between arsenc
concentrations in drg water and mortty from circulatory disease in 30 U.S. counties from'
1968 to 1984. Mean arsecic levels ranged from 5.4 to 91.5 

).g/. 

The standadied mortty
ratios (SMR) for diseases of areries, w."ierioles and capilar-ies for counties exceedg 10 
were 1.9 (90% Cl 1.7- 1) for females and 1.6 (Cl 1.5-1.8) for men. The SMR for congeniial
anomales of the hear and circulatory system were also elevated. Possible problems with the
ecological ,stdy design and explantions for potentialy spurous results were discussed. It was
concluded tht fuer mvestigation of vascular effects of arsenic exposue was waranted.
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11. Smith AH Hopenhayn-Rich C, Biggs ML, Moore L, Dale J, Warner M, Bates M, Engel
R. Epidemiological study designs to address potential high bladder cancer riks from
arsenic in drg water. In: Chappell WR AbernathJ CO, Cothern CR eds. Arsenic:
Exposure and Health. Nortwood: Science and Technology Letters, 109-17, 1994.

Epidemiological study designs. Varous study design were described which could be used to
fuer investgate effects of arsenic.ingestion from drg water, mcluclg ecological stdies
cohort stdies, and biomarker stes. It was noted tht smal biomarker stues could 
conducted relatively rapidly, and tht the effect of interentions could be assessed for biomakers
in cells with short half-lives. However, interpretation of biomarker studies is, diffcult,
consequently, traditional epidemological study design have an importt role. It was concluded
that the potential risks of bladder cancer from mgestig inorganc arsenic in drg water
wananted a concerted epidemological approach using a varety of dierent study design.

12. Bates MN, Smith AH, Cantor KP. Case-control study of bladder cancer and arsenic in
drikig water. Am J Epidemiol141: 523-30,1995. 
Bladder cancer. Cases and controls from the National Bladder Cancer Study were used in ths

project, which was conducted in collaboration with Dr. Ken Cantor of the Nationa Cancer
Intitute. Inormation concemmg arenc levels in drg water was added to ths dataset for
respondents from Uta. Water levels ranged from 0.5 to 160 J.g/, but onlytbee town were
sered with wa er contamg over 20 glL of arsenic. There was no .overal aSsociation of
inorganc arsenic with the ri of bladder cancer at these levels of exp.osue. However, among,
cigarette smokers, tie widow anysis yielded some eVidence for a dose-response relationsp
for exposue to arsenc in drg water 10-39 year prior to diagnosis with bladder cancer. The
possibilty was raised tht smokig potentiates the effect of arsenc in causing bladder cancer.
However, the discrepancy between these fidigs at such low exposue levels, and predictions
based on stldies in Taiwan and Englan also raied the possibilty of bias in the data. It was
concluded tht fuer carefuy conducted studies in exposed populations were needed.

13. Smith AH, Hopenhayn-Rich C, Biggs ML, Kalman D. .Re: Arsenic risk assessment
(lettr). Env Health Persp 103:13- , 1995. 
Rik assessment. Heather Carlson-Lynch, Barbara Beck and Pamela Boardman of McLarenIar
Envionmenta Engieerg Corporaon and Gradient Corporation wrote a letter which was
highy crtical of two of oUI published stues (Hopenayn-Rich et a1 1993 , and Smith et a1
1992 , above). In the letter to the editor, we demonstrated tht none of the crticis rased was
vald.
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14. Moore L, Smith An, Hopenhayn-Rich C, Biggs :M, V\lamer :M, Ka)maJ1 D, Smith
MT. Increased bladder cell micronuclei found in two populations envionmenta exposed
to arsenic.in drkig water. Cli Chern 41 :1915- , 1995.

Molecular epidemiology. Sumar'fidigs from the Nevad bladder cell micronucleus study,
with preIiar resuts from the Che study, were reported. It was concluded tht resuts from
both.the Nort and South Amercan studies provided evidence th arsenc is genotoxic to hum
blader epithelium. Furer detais are given in Warer et a1 1994 (publicaton 13) and Moore et
aI. 1997 (publcation 15).

15. Hopenhayn-Rich C, Biggs MI, Fuchs A, B rgoglio R, Tello E, Nicoll H, Smith AH.
Bladder cancer mortalty associated with arsenic in drkig water in Argentia.
EpidemioL 7:117-124,,1996. 
Bladder cancer. Bladder cancer mortty for the year 1986-1991 was investgated in Cordoba,
Argenti in an ecological study comparg c01Jties categoried as previously havig high 
medum d low water levels of arsenc. The average water arenc level in the two high
exposue counties for arsenic contami"ated water sources was 1 J.g/. Clea trends iD bladder

cancer mortty were shown up to stdadied mortty ratos (SMR) of2. 14 for men (95% CI
1. 78- 53) and 1.82 for women' (95% CI 1.19- 64) in the two high exposue C01JJties. The clear
trends' found in a popultion 'Wth a diernt ethc composition and a bighprotei diet support
the evidence from Taiwan tht arenic in drg water is a cause of human blader cancer.
W'e it waS made clear tht exposure was not UDfoID witb counties, it was noted the fidigs
were roughy consisent with riks which might be predicted from the Taiwan studies.

16. Hopenhayn-Rich C, Biggs l\, Fuchs A, Bergoglio R, Tello E, Nicoll H, Smith 
Arsenic and bladder cancer mortty. The Authors Reply. Epidemiol 7:557-58,'1996. 

Bladder cancer. Keneth G. Brown and Barbar D. Beck wrote a letter crtical of the above

study in which we were accused' of makg incorrect assumptions, errors and 1Jwarted
conclusions. In th reply, we Doted tht we were suried by their accusations of errors tht did
not, indeed exist. However, we agreed with their statement

, "

the study does af the
association of high concen1rations of inorganc arsenic with increased mortty from bladder
cancer, in ths intace among the et1caly mied Cordoba population, in the absence of
nutrtiona deficiency or evidence of other substaces such as humc or fluorescent sustces

17. Moore L, Warer ML, Smith AH, Kaan D, Smith MT. Use of the fluorescent
micronucleus assay to detect the genotonc effects of radition and arsenic in human
exfoliated epitheli cells. Env and Molecular Muta.gen 27:176-84, 1996. 
Molecular epidemioiogy. A new rapid method was used, which invoives fluorescent in situ
hybridiation (FH) to dete:re the mecha of micronucleus formation in epithelial tisues
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exposed to carcinogenic agents (as previously described in Titenko-Holland N, Moore LE," Smith
MI. Measuement and chaacteriation of micronuclei in exfoliated human cells by fluorescence
m situ hybridiation with a centromeric probe. Mutat Res 271:69- , 1992.) The fidigsconcerng micronuclei in exfoliated bladder cells obtaed from arsenic-exposed subjects in
Nevad sugested tht arsenc may baveboth clasogenc and weak aneuploidogemc propertes.

18. Hopenha)'D- Rich C, Biggs ML,- Smith An Kalman D, Moore LE. Methyation study in
a population envionmentay exposed to high arsenic water. En",' Health Penp 104:620-28,
1996.

Metabolism. Arsenc methylation patterm were investigated iI ths cross-sectiona stdy of two
town in Che. One hundred and twenty two people exposed to high levels of arsenc were
compared to 98 people in a.neighborig town with low levels of arsenic. AIseDc levels indrg water were 600 ugI and 15ugI, respectively. The correspondig mean ur arsenic
levels were 580 gI and 60 gI, ofwmch 18.4% and 14.9% were inorga1c arsenic
respectively. The mai dierences were found in the monomethyarsonate (M) clethylarsinate (DMA) ratio; high exposue smokig, and being male were associated with
higher M:MA while longer residence in the exposed town Atacameno etbcity, and being
female were associated with lower lvMA Overal, there was no evidence of a theshold
for methylaton capacity, even at very high exposues. Ths study, which is the largest study
conducted involvig metolites of arsenic to date confed conclusions made in our earlier
publications that the methylation theshold hypothesis was not vald.

19. Hopenhayn-Rich C, Biggs ML, Kalrnal1 , Moore LE, Smith _4H Arsenic methylation.
patterns before and after changig from higher to lower concentrations of arsenic indrg water. Env Health .Persp 104: 1200-07, 1996.

Metab.olim. Presented are the resuits of an intervention stdy of 73 parcipants (from the above
cross-sectiona stdy in C:hie), who were provided with water oflower arsenc content (45 

g/)

for two month. Tota ur arsenk levels fell frm an averge of 636 J.g/ to 166 J.g/. There.was a smal decrease from 17.8% to 14.6% in the percent ofur arsenc in inorganc form
consistent with what might be predicted from the cross-sectional study. Other factors such as .
smokig, gender, age, years of residence, and etbcity were associate maiy with chages inthe:MMA ratio. Tbe mai dierence was found for smokers, where practicaJy al of the
smokers showed a decrease m the.Mlv.1A/DMA ratio , while much more varabilty was seen for
non-smokers. It was noted tht the changes in the observed percent inorganc arseDic and in the
MJvflv.A. ratio did Dot support an exposure based theshold for arsemc methylation in 
human. The las two studies (cross-secnonal and intervention) also indicate tht most of the
inter-indidua varabilty in the distbution of urar metabolites remai unexplaied.



20. 
Tright C, Lopipero P, Smith AH. Meta-analysis and Risk Assessment. In: Topics in

Envionmenta Epidemiology. Eds. Steenland K and Savitz DA, Oxford Universi Press,
1996.

Rik assessment. Although arsenic is not discussed in ths chapter, it is pertent here because 
includes issues and methods concerg the use of epidemiologic stdies to estte populaton
risks at low levels of exposue. It was noted tht apparent nonlearty at low exposue points in
stdies can be fitted with sttistical models that have a profound impact on rik extrapolations to
lower doses. However, the emp:icaJ evidence for nonlearty may be extremely weak and there
are often no good biological reasons for rejectig liearty. For these and other reasons, we stated
that it would be preferable to use the liear relative rik model for quantitative risk assessment
using epidemiologic data unless there are good reasOnE to reject it (i.e. clear evidence of
nonle 0. .
21. Moore LE, Smith AH Hopenhayn-Rich C, Biggs MI, Kalman DA, Smith MT.
Micronuclei in exfoliated bladder cell among individual chronicaly exposed to arsenic in
driJg water. Cancer Epidemiol Biom & Prev 6:31-6, 1997.

Molecular epidemiology. Using the same town as the methylaton stdy m Cle descrbed in
the previous publication snmma:ry, ths cross-sectiona study was confed to male parcipants in
view of the exenive exfoliaton of squaous cells as well as tranitiona bladder cell which
occurs in females. There were 70 high-exposure parcipants (average urar arsenc 616.J.g/)
and 55 low-exosure parcipants (average ur arsenic 66 J.gI). The prevalence of

micronuclei increased thee-fold (95% CI 1.9- 6) from the lowest exposure quitie (less 
53.8 p.gI arsenc in ure).to those in the second highest exposue quitie (414-729 
urar arenc). Surrimgly, tJose in the highest eAl'osure qtrtie (more th 729 g! urar
arsenc) did not have any mcrease in micronucleus prevalence. Ths fidig is not fuy
explaled, but could be due to cytostasis orcytoioxicity at these bigh exposue levels. The
centromerc probe classifcation of micronuclei suggested that chromosome breakge was the
major. cause of micronucleus formation. It is noteworty that the prevalence of micronuclei in
bladder cell was elevated even in the second to lowest quitie of exposure (urinary arsenic
levels beteen 53.9 and 137.3 J.g/, prevalence ratio 2. 1, 95% CI 1.4-3.4J, which rases the
possibilty tht arsenic ha genotoxic effects on blader cells at relatively low levels of exposue.

22. Biggs ML, Kalman DA, MooreLE, Hopenhayn-Rich C, Snnth MT, Smith AH.
Relationship of uriar arsenic to in e estiates and a biomarker of effect, bladder cell
micronuclei. Mut Res 386:185-95, 1997. 
Exposure assessment. The primary purose of ths study was to investgate methods for
asceraig arsenic exposure for use in biomaker studies. The study population was the same as
the population in the metabolism and bladder cell micronucleus study conducted in Che.
Exposures were assessed by an intervewer-admstered questionnaie concerng volumes and
sources of fluid intake. Urinary inorganc arenic measements inclua.g methylated species
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were measured in fist-morng samples. Creariewas meased to alow for adjusent for
overly concentrated ure. As expected creatie adjusted ur,arsenic concentrtions had a
stronger relationship with the questionne based estiates of arsenic intake th the undjustedur concentrations. Interestigly, the unadjusted urar arsenic measures ha the stonger
relationsp with bladder cell micronucleus prevalence, Ths fidig is plausible since the ,
undjused ur arsenic concentrtions may better reflect taget site dose to the bladder, which
is exposed to the actu concentrtion of arsenc in ure.

23. -Aposhian HV, Aroyo A, Cebrian M, Del Rao LM, Hurlbut KM, Dart RC, GonzaIez-
Ramiez D, Kreppel H, Speiske H, Smith AH et al DMPS-Arsenic Chalenge Test: 
Increased Uriar Excretion of Monomethylarsonic Acid in Humans Given
Dimercaptopropane Sulfonate. J Phar Exp Ther 282:192-200, 1997.

Chelation studJT. Directed by Professor Vasen Aposhian of the University of Arona, ths
stldy involved -a smal subset of parcipants from our studies m Che: 13 .fom the high-
exposure town and 11 from the low-exposue town. Each parcipant was given 300 mg of the
chela g agent 2 cfercaptone- suonic acid (D:MS). As expected ur arsenc
concen1rations increased in the 24-hour period afer takg D1vS. Interestigly, the increase was
considerably more pronounced for MM th for morganc arsenc and DMA. In our view

, it is
dicult to- interpret these fidigs , since the tissue bindig stengt of the varous.arsenic 
species may var, and they may have dierent a:ties for the chelatig agent. For these and
other reaons ur arsenic levels in chronicaly exposed persons remai the best indicators of. body dose. 

24. Moore, LE, Smith AH, HopenaYn-Rich C, Biggs ML, Kalm=tn DA, Smith MT;
Decrease in bladder cell micronucleus prevalence afer intervention to lower the
concentration of arsenic in drig water. Cancer Epidemiol Bjomak and Prey 6:1051-1997. 
Molecular epidemiology. Water low in arenic content 

(45 
JlgI) was provided to 34 highy

exposed parcipants in the cross-sectional study-in Chie (publicatiDn 21 above)". Mean 
arsenc levels in-ths sub-group decreased from 742 to 225 J.g/ durg the intervention. Bladder
cell micronucleus (MC) prevalence decreased from 2.63/1000 to 1.79/1000 cells post-
inervention (pC:0.05). "Wen the analysis was lited to iDdividua previously havig
sub cytotoxic urar arsenic levels (0:700 J.gI), the change between pre- and post-intervention
M:C was more pronoU1ced: from 3.54 to 1.47/100 cell respectively (p=0.002). The priar
changes occured among smokers, Suggestig tht smoker s bladder cells could be more
suceptible to genotoxic dmage caused by arsenc. The reductiDn in bladder cell MNC
prevalence with reduction in inorganc arsenic mtake provides fuer evidence that arsenic is
genotoxic to- bladder cell. 
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25. Smith AH, Goycolea'M, Haque, R, Biggs ML. Marked increase in bladder and lung
cancer mortty in it region of Nortern Chile due to arseniC in drkig water. Am J
Epidemiol, 147:660-69, 1998.

Cancer mortty. Studies in Taiwan and Argentia suggest tht ingeston ofmorga:c arsenc
from drg water resuts ' m increased risk of interal cancers, in parcuar bladder and lung
cancer. The authors investgated.cancer mortty in a population of around 400 000 people in a
region of Norter Chie (Region TI exposed to high arsenc levels in dig water in past
years. Arenc concentrations from 1950 to the present were obtaed. Population-weighted
av.erage arenc levels reached 570 j.g/Lbetween 1955 to 1969, and decreased to less th 100

J.g/ by 1980. Stadadied mortty ratios (SMR) were calculed for the years 1989 to 1993.
Increased mortty was found for bladder, lung, kidney and ski cancer. Bladder cancer
mortty was markedly elevated with an SMR of 6. O. (95% confdence interva14. 7.4J for men
and 8.2 (6. 10.5J for women Lung cancer SMR were 3. 8 (3.5- 1) for men, and 3.1 (2.
for women. Smokig suey data and mortalty rates from chronic obs1Ictive pulonar
disease provided evdence tht smokig did not contrbute to the increased mortty from these
cancers. The fidigs provide additional evidence that ingeston ofinorgaDc arsenic in drg
water is indeed a caue of bladder and lung cancer. It was estated that arenc might account
for 7% of al death among those aged 30 and over. If so , the impact of arsenc on the population
mortty in Region n of Che is greater th any reported t6 date frm envionmenta exposure
to a carcinogen in a major popultion. 
26. Hopenhayn-Rich C,.Biggs ML, Smith AH. Lung and kidney cancer mortty 
associated with arsenic in drg water in Cordoba, Argentia. Int J Epidemiol27: 561-69, 1998. 
Bladder cancer. Studies in Taiwan have found dose-response relations between arsenc
ingestion from drg water and cance of the ski bladder, lung, kidney and liver. To
investigate these associations in another population, we conducted a study in Cordoba,
Argenti which ha a well-documented history of arsenc exposme from drg water.
Mortalty from lung, kidney, liver and ski cancers durg the perod 1986-1991 in Cordoba s 26 .
counties Was investgated, expancfg the authors' previous anysis of bladder ,cancer in the
provice. Counties were grouped a priori into low, medium and high arsenic exposue categories
based on avaiabledataStadadied mortalty ratios (SMR) were calculated using al of
Argenti as the reference population. Vl e found increasing trends for kidney and lung cancer
mortty with arsenc exposure, with the followig SMR, for men and women respectively:
kidney cancer, 0. 1.33 , 1.57 and 1.00 , 1.36 , 1.81; lung cancer 1.54 1.77 and 1.24, 1.34

16 (in al caes

, p

OOl in trend tests), simar to the previously reported bladder cancer resuts
(0. , 1.28 , 2. 14 for men 1.22, 1.39, 1.81, for women). There was a smal positive trend for liver
cancer but mortalty was increased in al thee exposue groups. Ski cancer mortty was 
elevated for women in the high-exposure group, whie men showed a puzlig increase in the
low-exposure group. The results add to the evidence tht arsenic ingeston increases the risk of
iung and kidney cancers. In ths study, the association between arsenic and mortalty from liver
and ski cancers was not clear.

15 .
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27. Guha Mazmder DN, Haque R, Gosh N, De B Santra A, Chakaborty D, Smith AH.
Arsenic levels in drg water and the prevalence of ski lesions in West Bengal India.
Int J EpidemioI27:871-77, 1998.

Ski lesions. A cross-sectiona surey was. conducted investigatig the arsenc-caused ski
lesions of keratoses and hyperigmentation in West Bengal India. There were 7683 parcipants
who were examed and .interewed and whose drg water arsenic levels were meased.
Water concentratons raged up to 3400 ugI of arsenic but over 80% of parcipants were
consumg water con tag less th 500 ugI. The prevalence of keratoses was strongly related
to water arsenic levels rising to 8.5 per 100 for females, and 10.7 per 100 for men drg watercontag over 800 ug. However 12 ,cases with keratoses (2 females and 10 maes) weredrg water contag less th 100 ugI of arsenic. Findigs were simar for
hypeipigmentation with stong dose-response relationships, and with 29 cases drg water
contag less th 100ugI. Calculaton by dose per body weight showed tht men had roughy
two to thee ties the prevalence ofbotb keratoses and hypeIpigmentation compared to women
ingestig the same dose of arsenic from drg water. -Subjects who were below 80% of the
standad body weight for their age and sex had 1.6 fold increase in prevalence of keratoses, and a

2 fold increase, in prevalence ofhypeIpigmentation suggestig that mautrtion might playa
smal role in increasing susceptibilty. The surisig fidigs concerng cases with apparently
low exposue need to be confed in studies with more detaied exposure assessment. Furer
research is also needed concerng suceptibilty factors which might be present in the exosed
population.

28. Steimans C, Moore LE, Hopenhayn-Rich C, Biggs ML, Smith AH Arsenic in drg
water and bladder cancer. Cancer Invest. In press 1998. . 
:Mons of people thoughout the world are drg water contag inorgaIc arsenc.
Although intialy controversial the association between high exposues to ingested arsenic and
bladder cancer is now well estalished. . Unforttely, the dose-response relationship, especialy
at low to moderte doses such as those found in the U. , remai unclear. Attempts to defie
these risk and establish new drg water reguations have been controversial priary 'due to
questions regardig the rik assessment process used to estalish these stdads. 
Epidemiological studies involvig low- to moderate- dose exposues will help to defie these
riks and aid in the establishment of apropriate drg water reguations. In addition, genetic
biomarker stes may provide inormtion on the.mechastc and susceptJ'bilty issues of
arsenic induced carcinogenesis, and thus may also help elucidate dose-response relationships at
low doses. However, unti a new arsenic drg water standard is implemented, most evidence
suggests tht populations curently exposed to arsenc in drg water wi contiue to have
substantialy elevated cancer ri. Waitig for more precise.data before a neV stadad is
applied wi only prolong these risks. Therefore, unti fuer research can be completed, an
interi drg water arsenic stadard simlar to the W orId Health Organation
recommendation of 10 J.g/, may be appropriate.



29. Smith, AH Au-royo A, Guha Mazder DN, Kosnett MJ! Hernandez -4. Beeris M,
Smith MT! More LE. Arsenic-induced ski lesions among Atacameiio people in Northern
Chile despite good nutrtion and _centuries of exposure. Submitted, 1999.

It ha been suggested that the indigenous Atacamefio people in Nortern Che might 
protected from the health effects of arsenc in drg water because of many centues of
exposue. Here we report on the :fst intensive mvestigation of arsenic-induced ski lesions 
th population. Eleven faes were selected -from the viage of Chu Chiu which is supplied
with water contag between.7 50 and 800 uglL of inorganc arsenc. For comparso 8 fames
were alo selected-from a vilage where the water conta around 10 ug/. Afer being 
tranported to the nearest city so that assessment could be done blid as to dIg water source,
parcipants were examed by four physicians with experence in studyig arsenic- induced
lesions. Fom of the six men frm the exposed vige who had been drg the contamiTlated
water for more than 20 years were diagnosed with ski lesions due to arsenic, but no women
were found to have defite lesions. A 13 year old gil was found to have defite ski
pigmentation changes due to arsenic, and a 19 year old boy had both pigmentation changes and
keratoses on the pal and soles. Famy interews idenrified a wide range of frt and vegetable
consprion among afected parcipants, plus weekly intake of red meat and chicken. However,
the prevalence of ski lesions found among men and chidren was as high or higher th reported
with correspondig arsenic drg water concentrations in both Tmwan and West Bengal,
India, popularionsin which extensive malutrtion ha 'been thought to increase susceptibilty.

Las updaJedAugu 17.1999
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DISCLAIR

Ths document Screening For Environmental Concerns at Sites With Contaminated Soil
and Groundater (July 2003), is a techncal report prepared by st of the Calorna
Regiona Water Quaity Board, Bay Area Region (Board st. Ths document is not
intended to establish policy or reguation. The Envionmenta Screenig Levels
presented in ths document and the accompanyig text are specificaly not intended to
serve as: 1) a std-alone decision makg tool, 2) gudace for the prepartion of
baseline ("Tier 3 ") envionmenta assessments, 3) a rue to determe if a waste is

hazdous under the state or federal reguations, or 4) a rue to determine when the
release of hazdous chenncals must be reported to the overseeing reguatory agency.

The inormation presented in ths document is not fi Board action. Board sta reserve
the right to change ths inormation at any time without public notice. Ths document is
not intended. nor can it be relied upon, to create any rights enforceable by any par in
litigation in the State of Calorna. Sta in overseeing reguatory agencies may decide to

follow the inormation provided herein or act at a varance with the inormaton, based on
an anysis of site-specific circumstaces.

Ths document will be periodicaly updated as needed. Please send comments, edits, etc.

in writig to the above contacts. Board st overseeing work at a specifc site should be
contacted prior to use of ths document in order to ensure that the document is applicable
to the site and that the user has the most up-to-date version available. Ths document 
not copyrghted. Copies may be. freely made and distrbuted. It is cautioned. however,
tht reference to the screenig levels presented in ths document without adequate review
or the accompanyig naative could result in misinterpretation and misuse of the
information.
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Executive Summary
Ths document presents Environmenta Screenig Levels (ESLs) for chemicals
commonly found in soil and groundwater at sites where releaes of hazdous chemicals
have occUled. The ESLs replace screening levels presented in the previous edition of
this document, entitled Application of Risk-Based Screening Levels (RSLs) And
Decision Making to Sites With Impacted Soil and Groundwater (December 2001). The

chage in terminology from "Risk-Based" screenig levels to "Environmenta" screening
levels is intended to better convey the broad scope of the document and clarfy tht
some screenig levels are Dot "risk-based" in a stct toxicological defition ofths term. 
The ESLs are considered to be conservative. Under most circumstces, and within the
limitations described. the presence of a chemical in soil, soil gas or groundwater at
concentrtions below the corresponding ESL can be assumed to not pose a significant,
long-term (chronic) theat to human health and the envionment. Additional evaluation
wil generally be necessar at sites where a chemical is present at concentrtions above
the corresponding ESL. Active remediation mayor may not be required. however
dependig on site-specifc conditions and considerations. . This document may especially
be beneficial for use at sites wi limited impacts, where the preparation of a more formal
environmenta assessment may not be waranted or feasible . due to tie and cost
constts.

The ESLs were developed to address environmenta protection goals presented in the
Water Qulity Control Plan for the San Francisco Bay Basin Basin Plan " RWQCBSF
1995) oftbe San Francisco Bay Area Regional Water Quality Control Board (RWQCB).
Tbese goal include:

Surace Water and Groundwater:

Protection of drg water resoures;
Protection of aquac habitats;
Protection agaist adverse nuisance conditions.

Soil:
Protection of human health;
Protection of groundwater;
Protection of terestal biota;
Protection agaist adverse nuisance conditions.

The ESLs are presented in a series of four lookup tables. Each table reflects a specific
combination of soil, groundwater and land-use characteristics that strongly infuence the
magnitude of environmental concerns at a given site. Ths allows the user to select ESLs
that are most applicable to a given site.
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The ESL document presents a "tiered" approach to environmental risk assessments. Under "Tier
, sample data are directly compared to ESLs selected for the site and decisions are made

regarding the need for additional site investigation, remedial action or a more detaled risk
assessment. In a "Tier 2" risk assessment, a selected component(s) of the Tier 1 ESL is modified
with respect to site-specifc considerations. An exaple may be the adjustent of a screening
level for direct exposure with respect to an approved, alternative taget risk level. Site data are
then compared to the revised screening level as well as the remaining, unodifed components of
the Tier 1 ESL. Th provides an intermediate but stll relatively rapid and cost-effective option
for preparg more site-specific risk assessments. Risk assessment models and assumptions that
depar signcantly depar from those used to develop the Tier 1 ESLs are described in a more
traditiona

, "

Tier 3" risk assessment. The Tier 1 methodology can, however, stil provide 
common platfonn to intiate a Tier 3 risk assessment and help ensure that all potentialy
signifcant environmenta concerns are considered.

The Tier 1 ESLs presented in tbe lookup tables are NOT regulatory "cleanup
stadards . Use of the ESLs and ths document in general is intended to be entiely
optional on the par of the regulated facility and subj ect to the approval of the case
manager in the overseeing regulatory agency. The presence of a chemical at
concentrtions in excess of an ESL does not necessarly indicate that adverse impacts to
human health or the environment are occurg; this simply indicates that a potential for
advetse risk may exist and that additiona evaluation is warted. ESLs presented for
chemicals that are . known to be highly biodegrdable in the environment may in
parcular be overly conservative for use as fial cleanup levels (e.g., many petroleum-
related compounds). Use of the ESLs as cleanup levels should be evaluated in view of
the overal site investgation results and the costenefit of perfonng a more site-
specific risk assessment.

Reliance on only the Tier 1 ESLs to identify potential environmental concerns may not be
appropriate for some sites. Examples include sites that require a detaled discussion of
potential risks to human health sites where physical conditions differ drcaly from
those assumed in development of 1:e . ESLs (e. , mine sites, landfills, etc., with
excessively high or low pH) and sites where impacts pose heightened theats to sensitive
ecological habitats. The latter could include sites that are adjacent to wetlands, steams
rivers, lakes, ponds or mare shoreline or sites that otherwse contain or border areas
where protected or endangered species may be present. Potential impacts to sediment are
also not addressed. (e. , presence of endangered or protected species). The need for a
detaled ecological risk assessment should be evaluated on a site-by-site basis for areas
where signifcant concerns may exist. Notifcation to the Natual Resource Trustee
Agencies (including the state Deparent of Toxics Substces Control and Deparent
of Fish and Game and the federal Fish and Wildlife Service, Deparent of the Interior
and National Oceanic and Atmospheric Administation) may also be required
parcularly if the releae of a hazdous substce may impact surace waters.
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The ESLs should NOT be used to determine when impacts at a site should. be
reported to a regulatory agency. All releases of hazdous substces to the
environment should be reported to the appropriate reguatory agency in accordance wit
governing regulations. Tbe lookup tables wil be updated on a regular basis, as needed,

in order to reflect changes in the referenced sources as well as lessons gaied from site

investigations and field observations. 
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Introduction

Purpose

Preparation of detaled environmenta rik assessments for sites impacted by releases of
hazdous chemicals can be a time consuming and costly effort that requires experse in
a multiple of disciplines, includig toxicology, geology, ecology, chemistr, physics and
engieerig, among others. For small-business owners and propert owners with limted
fiancial resources, prepartion of such risk assessments can be tie and cost-prohibitive.

As a means to. parially address this problem, this document presents a series of
conservative Environmenta Screening Levels (ESLs) for soil, groundwater and soil gas
tht can be diectly compared to environmental data collected at a site. Correlative
screenig levels for surace water are also provided. Screenig levels for over 100

commonly. detected contanants are given in a series of "lookup" tables. The tables are

arged in a format that allows the user to tae into account site-specifc factors that
help defie environmenta concerns at a given propert.

Within noted limits, risks to human health and the environment can be considered to be
insignifcant at sites where concentrations of chemicals of concern do not exceed the
respective ESLs. The presence of chemicals at concentrations above the ESLs does not
necessary indicate that a signficant risk exists at the site. It does, however, generally
indicate that additional investigation and evaluation. of potential environmenta concerns
is waranted.

The introductory text of ths document is kept intentionally brief with a focus on theh use
of the ERLs rather than technical detals about their derivation. . The latter is provided in
the appendices of Volume 2.

Tiered Approach to Environmental Risk Assessments

Ths document presents a thee-tiered approach to environmental risk assessment. Under
Tier 1 " , saple data are dire.ct!y c. ared to ESLs selected for the site and decisions

are made regardig the need for additional site investigation, remedial action or a more
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detailed risk assessment. A detaled understdig of the derivation of the screenig
levels is not required for use at this level.

Under "Tier 2" , selected components of the models used to develop the Tier 1 ESLs ar
modified with respect to site-specific data or considerations. Examples include
adjustent of the assumed depth to impacted groundwater in the Tier 1 indoor-air impact
model or use of an approved, alternative taget risk level for diect-exposure concerns.
Site dat are then compared to the revised screening level as well as the remaing,
unodified components of the Tier I ESLs. This provides an intermediate but stll
relatively rapid and cost-effective option for preparg more site-specific risk
assessments.

Under Tier 3 , the user employs alternative models and modeling assumptions to develop site-

specific screenig or fmal cleanup levels or quantitatively evaluate the actual risk posed to human
andlor ecological receptors by the impacted media. Consideration of the methodologies and
potential environmenta concerns discussed in ths document is stil encouraged, however. Ths
wil help increase the comprehensiveness and consistncy of Tier 3 risk assessments as well as
expedite their preparation and review. 

Comparison To Existing Screening Levels

Both Region IX of the U.S. Environmenta Protection Agency (USEPA 2002) and the
City of Oakand (Oakand 2000) have prepared lookup tables of Envionmenta
Screening Levels for soil and water. The lookup tables presented in this document
represent an expansion of this work to reflect the broader scope of environmenta
concerns put fort in the Regional Water Quaity Control Board (RWQCB) Basin Plan
(RWQCBSF 1995). Differences and similarties between the ESL document and lookup
tables prepared by the other programs are sumarzed below. -

1.3. 1 USEPA Region IX PRGs

The U.S. Environmenta Protection Agency (USEPA) Region IX "Preliminar
Remediation Goals" or "PRGs" are intended to address human health concerns regarding
direct exposure with impacted soils (USEP A 2002). The equations used to develop the
USEP A PRGs are generally consistent with human health risk assessment guidance

prepared by the Deparent of Toxic Substces Control, including the CalTOX model
(CalPA 1994a) and the documents Preliminar Endangerment Assessment Guidance

Manual (CalPA 1994b) and Supplemental Guidance For HUman Health Multimedia
Risk Assessments of Hazardous Waste Sites and Permitted Facilties (CalEPA 1996a).

As noted in Chapter 3 , use of the CalTOX model and other CalPA guidance documents
and models may be necessar where more detaed risk assessments are required.
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As discussed in the USEP A Region IX document, the PRGs are intended to address
human direct-exposure with impacted soil and "

...

do not consider impact to groundwater
or address ecologica concerns." (USEP A 2002). Expansion of the USEP A PRGs in the
lookup tables presented in this document includes:

Modification of soil PRGs to reflect CalEP A-specifc toxicity factors;
Adjustent ofPRGs for non carcinogens to reflect a taget hazd quotient of 0.2 to
address potential cumulative health concern;
Addition of diect-exposur screenig levels for constction and trench workers
exposure to subsurace soils;
Addition of soil and groundwater screening levels for indoor-ai impact concerns;
Addition of groundwater screening levels for the protection of aquatic
habitats/surace water quaity;
Use of a more rigorous leachig model to develop soil screenig levels for protection
of groundwater quality; 
Addition of soil screening levels for urban area, ecological concerns;
Addition of soil and groundwater "ceiling levels" to address gross contanation and
general resource degradation concerns; and
Addition of soil and groundwater screening levels for Tota Petroleum Hydrocarbons
(TPH).

Use of the USEPA Region IX PRGs in the RWQCB lookup tables is discussed fuer 
Section 3.2 of Appendix 1. A copy of the PRG background document is provided in
Appendix 2.

1.3. City of Oakland Screening Levels

A brief comparson of the RWQCB and the City of Oakand approaches to the
development of environmenta screening levels is provided in Table 1- 1. Since 1999, the

City of Oakand has presented environmental screenig levels for soil and groundwater
though its Urban Land Redevelopment (UR) Program. The ULR Progr is a
collaborative effort by the City of Oakand and the pricipal agencies charged with
enforcing environmental regulations in Oakand to facilitate the cleanup and
redevelopment of containated propertes (Oakland 2000). It includes inovative
insttional mechanisms for trckig residual containtion and ensurg long-term

compliance with risk management plans. The ULR Program is coordinated by the City
and is specific to Oakland sites.

The City of Oakand approach is based on the guidelines prescribed in Stanard Guide

for Risk-Based Corrective Action Applied at Petroleum Release Sites 
(ASTM 1995). The

Guidace Document, Technical Background Document and other information on the
Oakand ULR program is available on the internet at ww.oakandpw.comlulrrogr.
Modifcations have been made to better address child exposure and recreational water use
scenarios. In addition, many input values reflect Oakand-specific geologic
hydrogeologic and climatic conditions (Oakand Technical Background 2000 and
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updates). These values may not be appropriate for other areas within the RWQCB'
jursdiction.

The RWQCB has agreed that the Oakand look-up tables are appropriate for use at
Oakland sites under the conditons and limitations discussed in the ULR Program

Guidance (memo dated Augut 3 , 2001; RWQCBSF 2001b). In parcular, sites where

surce or groundwater conditions present ecological, aestetic, tae or odor concerns
may require additional analysis. Active remediation to address these concerns may not
be necessar at most sites in Oakand that are not near sensitive water bomes, however

due to its highly-developed, urban settg

1.3. Hazardous Waste Regulations

California Tota Threshold Limit Concentrations (TTC) criteria for solids and Soluble
Theshold Limit Concentrtion (STLC) criteria for liquids should not in most cases be
used as spil and groundwater screening or cleanup levels. The TTLC and STLC criteria

are intended to detennine the tye of landfl a wase material must be sent to (Title 22

Section 66699 - Persistent and Bioaccumulative Toxic Wase). Where TIC or STLC

criteria are exceeded, the waste must in general be sent to a Class L hazdous was
landfll. The crieria, developed in the 1980s, are only loosely based on human health

and environmenta considerations. STLC values in general reflect drng water or

surace water goals of the time, although some are clearly out-of-date (e.
trchloroethylene STLC value of 204 mg/). TIC values were derved by simply
multiplyig the STLC value by ten (organic substces) or one hWldred (metals).

In most cases, TTC values exceed the most conservative environmenta screening levels

presented in ths document. In the case of Endr and DDTIDDE/DDD, however, the

TIC is somewhat lower than the screening levels for human health concerns. For

exaple, the TIC for combined DDT/DDE/DDD is 1.0 mg/g while the residential
direct-exposure soil screening is 1.7 mg/g. This presents the enigma that while soil

impacted below 1.7 mg/g is not considered to pose a significant risk to human health, it

could be classified as a "hazdous wase" if it were excavated and transported off site for

disposal. Agai ths is not a dierence of opinion about the potential toxic effects of
these chemicals, it is merely a reflection of the less rigorous development of the TILC
values.

Unfortately, it is not anticipated that the TTC and STLC values will be revised in the

near futue. To avoid potential futue problems with soil disposal and even public

perception, it may be prudent to use TTLCs as final cleanup values for sites where the
TTC is less than cleanup values based on actual risk to human health and the

environment.
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1.3.4 OSHA Standards Permissible Exposure Levels

The Nationa Insttute for Occupationa Safety and Health (NOSH) is the Federal agency
responsible for conductg research and makg recommendations for the prevention of
work-related disease and injur, includig exposure to hazdous chemicals in air

(NOSH 2003). NIOSH develops and periodically revises Recommended Exposure

Limits (RLs) for hazdous substaces in the workplace. The RELs are used to
promulgate Permssible Exposure Levels (PELs) under the Occupational Safety and
Health Act (OSHA).

OSHA Pennissible Exposure Levels (PELs) for indoor air are intended for use in
controlled. industal work areas where employees are aware of potential health hazds
associated with the chemicals they are using and are traied to tae proper precautions
and miimiz exposure (NOSH 2003). OSHA PELs are Dot appropriate for use at
commercial/industal sites where the chemical is not currently being used. This includes
sites afected by the migration of off site releases (e. , via emissions from a moving

plume of containated groundwater). Indoor-ai protection goals for these sites should

e based on long-term (chronic) health risk to workers. Such risk-based goals levels are

tyically much more strgent than OSHA PELs.

For example, the CUIent OSHA PEL for trchloroethylene (TCE) is 678 000 ug/m3 (l00

ppmv NIOSH 2003). Comparable risk-based screening levels for uncontrolled
commercial/industal settgs included in ths document fall between 2.0 ug/m3 and 10

ug/m3 (carcinogenic effects vs noncarcinogenic effects, respectively; refer to Table E and
Appendix 1, Table E-3). The PEL is applicable to work areas where TCE is being used
and the employees have been properly trained to miim exposure. The risk-based
goals are applicable to all other areas.

3.s RWQCB Basin Plan

The RWQCB Basin Plan ("Basin Plan ) presents generic soil screening levels of 1.0

mglg tota volatile organc compounds (VOCs) and 10 mg/g semi-volatie organic
compounds (SVOCs, RWQCBSF 1995). The Basin Plan sttes that the need to develop
chemical-specific screenig is to be evaluated on a site-by-site basis. As can be inerred
from the detailed ESLs provided in Appendix 1 , the Basin Plan screening level for tota
VOCs is probably adequate to overly conservative for gasoline-range petroleum fuel
mixes at most sites. Chemical-specifc ESLs for benzene and MTBE are less than 
mg/g, due to their human toxicity and/or mobility in soil. The prevalence of less tmcic

and mobile VOCs in gasoline-rage fuel mixtes (e. , toluene, ethylbenzne, xylenes
etc.), however, would generally ensure that a totaL VOC screenig level of 1 mg/g
adequately addresses concerns regarding these compounds in the absence of. chemical-
specific ESLs. The tota VOC screening level is in all iikelihood overly conservative for
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most heavier fuel mixtres that lack significant amounts of benzene and MTE (e.

g.,

diesel fuel).

For diect-exposure, human health concerns, the Basin Plan screening level of I mglg
for tota VOCs as presented in the Basin Plan is adequate to marginally over-conserative
for . the most. commonly detected chloriated solvents (e. , tetrachloroethylene

trchloroethane, trchloroethylene, etc.). From a modeling perspective, the screenig
level may be somewhat under-conservative for potentia leachig and groundwater
protection concerns (e. , see Appendix 1, Table G). The model used to generate
screening levels for leaching of chemicals from soil conservatively assumes, however
that the impacted soil was situted within one meter of groundwater. At the vast maj ority
of sites where ths is the actual case, groundwater has aleady been impacted by the main
mass of chemicals and direct monitoring provides a more accurate evaluation of leachig
impacts. For sites where impacted soil is situated greater than 10 meters from
groundwater, model-generated screening levels developed by other agencies suggest that
a screenig level of I mg/g (or more) may be adequate for chloriated VOCs (e.

g.,

HIOH 1995).

The Basin Plan screening level of 10 mglg for tota semi-volatile organic compounds
(SVOCs) is probably overly conservative for these compounds for groundwater
protection purposes. For soils impacted with carcinogenic SVOCs, the Basin Plan
screening level has tritionally been used in conjunction with human-health screening
levels presented in the USEP A PRGs. The PRGs are also referenced in this document
although with some modifcations.

Tbe Basin Plan references a tota petroleum hydrocarbon (TPH) soil screening level of
100 mg/g for the protection of drng water resoures. A similar screenig level was
developed for use in this document. As noted in the lookup tables and discussed in
Appendix 1 , however, this screenig level is considered to be overly conservative for
heavy, residual fuels (fuel oil #6, motor oil, etc.) as well as for use at sites that do not
pose a direct theat to drg water or surace water resources.

Chemicals Not Listed In Lookup Tables

The lookup tables list 100-plus chemicals most commonly found at sites with impacted
soil or groundwater. Inclusion of ESLs for additional chemicals is a relatively
stg.iItforward process, provided that adequate supportg data are available. To obtan
ESLs for chemicals not listed in the lookup tables , the interested par should contact the
RWQCB st noted at the begining of this document. Development of ESLs wil be
caried out in the same maner as done for the listed chemicals, As an alternative, ESLs
may be developed by qualified persons and submitted to the overseeing regulatory
agency for review (refer to Section 3.0).
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Limitations

The Tier 1 ESLs presented in the lookup tables are NOT required, regulatory
cleanup standards . Use of the ESLs as actul cleanup levels should be evaluated in

view of the overal site investigation results and the costenefit of perfonning a more
detaled environmenta risk assessment. Tbe ESLs are intended to be conservative for
use at the vast majority of impacted sites in developed areas. As discussed in Chapter 3
however, use of the Environmental Screening Levels may not be appropriate for fmal
assessment of all sites. Exaples include:

Sites that have a high public profile and warant a detaled, fully documented
environmenta risk assessment;

Sites with less than 3.0m (ten feet) ofJow permeability soils (clay, silt, etc.) between
impacted groundwater and the ground surace (including potential downgradient
areas; applies only to use of groundwater screening levels for sites with low
permeability, vadose-zone soils);

Sites with high rainall and subsequent high surace water intration rates (i.
inltrtion 28 inches (72Om) per year),

Sites where inorganic chemicals (e. , metals) are potentially mobile in leachate due
to soil or groundwater conditions different than those assumed in development of the
lookup tables (e. , low pH at mine sites);

. ' Conservation areas where impacts pose heightened theats to ecological habitats
(e. , presence of endangered or protected species); and

Sites where more than thee known or suspected carcinogens or more than five
chemicals with similar noncarcinogenic health effects have been identified.

Sites afected by tides, rivers, steams, etc. where there is a potential for erosion and
concentration of contaminants in aquatic habitats.

Exaples of other site characteristics tht may warant a more detaled environmental
risk assessment are discussed in Chapter 3 (refer also to discussion of screenig levels in
Appendix 1). In such cases, the inonnation provided in this document may stil 
usefu for identification of potential environmental concern and development of
stategies for preparation of a more site-specifc risk assessment.

ESLs for che icals that are known to be highly biodegrdable in the envionment may in
parcular be overly conservative for use as final cleanup levels. For exaple, fial soil
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ESLs for Tota . Petroleum Hydrocarbon (TPH) and many noncacinogenic, petroleum-
related compounds (e. , xylenes) are drven by the protection of groundwater quality. If
long-term monitoring demonstrates tht actual impacts to groundwater are insignificant
then less stgent soil (and groundwater) screening levels may be w8Ianted. Additional

guidance regarding the management of impacted soil and groundwater at petroleum-
release sites is provided in the followig documents (refer also to overseeing regulatory
agency):

Interim Guidance on Required Cleanup at Low-Risk Fuel Sites (RWQCBSF 1996);

Guidelines for Investigation and Cleanup of MTE and Other Ether-Based

Oxgenates (SWRCB 2000).

Copies of these documents can be obtaned from the RWQCB.

Soil ESLs do not consider potential water- or wind-related erosion and deposition of
contaants in .a sensitive ecological habita. This may especially be of concern for
metas and pestcides tht are only moderately toxic to human but highly toxic to aquatic
and terrestral biota (e. , copper). The RWQCB Erosion an Sediment Control Field
Manual provides practica inormation. on the mitigation of erosion and ruoff concerns.

It is conceivable that soil, groundwater and soil gas screeng levels for the emission of
chlorinated, volatile organic compounds to indoor ai concerns may not be adequately
conservative in some cases. Ths is most likely to occur at sites where the vapor
permeability of vadose-zone soils is exceptionally high (e. , highly frctued bedrock,

gravels, etc.) and/or where buildig designs, ventilaton systems and local environmental
conditons otherwse lead to higher-than-expected vapor flow rates though foundations
(e. , houses with heatg systems in basements). As discussed in Appendi 1
conservative taget risks ar used in par to address these uncertties.
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Table 1-1. Comparison of RWQCB and Oakland Risk-Based Approaches

RWQCB Oakand 

Tiers One tier oflook-up tables. Includes Two tiers oflook-up tables: Tier 1 table
separte screenig levels tor mdoor an applicable at any Oakand site; Tier 2 tales
concern based on soil tye. (3) acc01mt for site-specifc soil tyes

(Menitt Sands, sandy silts, and clayey silts)
and alternate taget rik. Tier 3 spreadheets
provided.

Target Cancer Risk
Level 10-6 10-6 for Tier 1; 10- for Tier 2.

Target Noncancer 2 (with option for site specific 0 (with requiement to address cumulative
Hazd Ouotient adiusent) risk as necessar)

CeilgIuiance Ceilg levels" to address gross No "ceilg levels ; recommends removal of
Levels contaation concerns, nuisances mobile or potentialy-mobile free product.

free-product mobilty, and genera
resource quaity

Tota Petroleum Screenig levels. for TPH mcluded No TPH screenig levels.
Hydrocarbons
Defition of 3 meters below ground suace. 1 meter below ground surace,

Shallow" Soils

Direct Exposure USEP A PRG model (USEP A 2002). ASTM (1995) model. Assumes inte
Intion of Volatiles Assumes "inte" source thckness source uness mass balance conditions

for volatie organc compounds. violated based on 1.0 mthck source,

Ecologica Screenig levels for terrestral biota Recommends site-specific analysis when
Concern mclud.d (shallow soils only). signcant ecological habitats are

...

theatned.
Deep Soil Direct-exposue soil screenig levels No screeng levels for th scenario;

for Constrcton! Trench Worker recommends a site-specific analysis as
exposure scenaro. warted.

Leachim! Model Emuloys the SESOIL model. Emulovs the ASTM (1995) model.

Leachig of Inorganc No soil screenig levels; recommends Soil screenmg levels for morganc
Compounds laboratory tests. . compounds, based on a neutr pH.

Surace Water Groundwater screenig levels for the Screenig levels for recreational use of
Protecton ecological and aestetic protection of groundwater and suace water.

surce water. Recommends site-specific analysis of
ecological and aesthetic concern as
warted.

Thckness of Soil Assumes five meters. Recommends Assumes "inte" source thckness.

Source site-specific analysis as waranted.
Convective Flow Incorporates convective flow in Does not mcorporate convective flow (i.

...

indoor-an impact model. assumes no pressure dierential) m indoor-
air impact model.

Surce Soil Screenig Includes screenig levels for Recommends site-specific analysis and
Levels protecton of indoor air for both controls for shallow soils (':lm) and use of

surace and subsurace soils, screenig levels for deeper soils.

Soil Gas Includes screenmg levels for soil gas. Not included.

1. Oakland Risk-Based Correctie Action: Technical Background Document: City of Oakand,
Environmental Services Division Janua 2000 (and updates), www.oakanddpw.com/urlprogram.
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Tier 1 Lookup Tables

Organization of Lookup Tables

Environmental risk assessments may be cared out in either a "forward" mode, where
actul risks are quatified based on concentrtions of a chemical in an impacted media, or
backward" mode, where acceptable concentrations of a chemical in a given media are

developed based on specified, taget goals. The Environmenta Screenig Levels (ESLs)
presented in ths document represents an example of the lattr. Tier 1 ESLs for soil and
groundwater are sumarzed in Tables A though E. Each ESL in the tales collectively
addresses environmental concerns stted or inerred in the Water Qulity Control Plan

for the San Francisco Bay Basin Basin Plan" RWQCBSF 1995), prepared by the San
Francisco Bay Area Regional Water Quality Control Board (RWQCB). These concerninclude: 
Groundwater Quity:

Protection of human health
Curent or potential drg water resource;
Emission of subsurace vapors to building interiors;

Protection of aquatic habitats (discharges to surace water);
Protection agaist nuisance concerns (odors, etc.) and general resource degrdation.

Soil Quaity:
Protection of human health 

Direct/indiect exposure to impacted soil (ingestion, dermal absorption
inalation of vapors and dust in outdoor ai);

Emission of subsurace vapors to building interiors;
Protection of groundwater quality (leaching of chemicals uom soil);
Protection of terrestral (nonhuman) habitats;
Protection against nuisance concern (odors, etc.) and general resource degradation.

Shallow Soil Gas:
Protection of human health

Emission of subsurace vapors to building interiors.

For the purpose of this document

, "

soil" refers to any unlithified material in the vadose
zone that is situted above the capilar frge of the shallowest satuated unt. 
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sumar of environmenta concerns considered in the ESLs is depicted schemarical1y 

Figue 1. Ths is correlative to a "conceptual site model" prepared for a detailed
environmenta risk assessment. The degree to which any given concern wil "drve
environmenta risk at a site depends on the actu potential for exposure and the toxicity
and mobilty of the chemical.

Site characterisrcs that play an importt role in evaluatig potential environmenta
concerns or developing site-specific cleanup levels include:

Physical locaton of the impacted soil (e. , curently or potentially exposed at the

ground surace versus isolated in the subsurace);

Beneficial use of the groundwater imediately underlying the site or otherwise
potentially theatened by the release (e. drg water resource theatened versus
no drg water resource theatened);

Curent and anticipated futue use of the site (e. , residenti land use permitted or
commercialindusal land use only).

In order to include consideration of these site characteristcs in the ESLs, four different
tables were prepared (Tables A though D). Each table reflects varing combinations of

site charcterics:

Table A - Shallow soils, potential dring water resource theatened;

Table B - Shallow soils, potential drg water resource not theatened;

Table C - Deep soils, potential drg water resource theatened;

Table D - Deep soils, potential dring water resource not theatened;

Each of the tables provides separte soil screening levels for residential (i. , unestcted)
and commerciallindustrlland-use scenaos.

For each chemical listed in the lookup tables, screenig levels were selecte to address

each applicable environmenta concern under the specified combination of site

charcteristcs. The lowest of the individua screenig levels for each concern was

selected for inclusion in the sumar Tier ESL tables presented in Volume 1 of this
document. This ensures that the ESLs presented in these tables are protective of all
potential environmental concerns and provides a tool for rapid screening of site data.
Where ESLs are exceeded, the detaled tables provided in Appendix 1 can be used to
identi the specific environmental concerns that may be present at the site.
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An example of the selection of sumar, Tier 1 ESLs for tetrchloroethylene (PCE) 
presented in Figue 2 (surace soils drg water resource theatened, unestcted land
use desired). A more detailed discussion of this exaple is provided in Appendix 1.

Use of Lookup Tables

The step-by-step use of the lookup tables is sumard below and discussed in more
detal in the following sections. A sumar of the process is also provided in Figue 3,
An outline and discussion of inormation that should be included in a Tier 
environmenta risk assessment is provided in Section 2. 11.

Step 1 - ESL Updates and Applicabiltv
Check with the overseeing regulatory agency to determine if the ESLs can be appHed to

the subject site. Ensure tht the most up-to-date version of this document is being used
(updated every 1-2 years in general).

Step 2: Identifv Al Chemica of Potential Concern
An environmenta risk assessment must be based on the results of a thorough site
investgation, where all chemicals of potential concern have been identied. A sumar
of the site investgation results should be included in the risk assessment in order for it to
be reviewed as a "std alone" document." A general outline of site investgation
information that should be included in a Tier 1 risk assessment is provided in Section

11.

Step 3: Select Lookup Table(s)
Determine the designated beneficial use of impacted or theatened groundwater beneath
the site. In general, all groundwater must intially be treated as a curent or potential
source of drg water (see Section 2.3). Next, determine the depth below ground
surace to the top of impacted soil (see Section 2.4). This site inormation is then used to
select the most appropriate lookup table (see Figue 3).

Steps 4: Determine Desired Land Use (soil ESLs onl)
ESLs for soil are selected based on the present and desired futue use of the site. Two
options are provided in the lookup tables

, "

Unrestcted Lad Use Permitted" or
Commercialldustral Land Use Only . Screenig levels for unestcted land used are
considered to be adequate for residential use of a propert. For evaluation of
commercialindustraI propertes, it is highly recommended that site data be
compared to ESLs for both unrestrcted/residential and commercialindustral land
use. Reference only to ESLs for commercia1!industal land use wil in most cases

requie that a covenant to the deed be prepared that restcts use of the propert to these

puroses only (see Section 2.9).
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Steps 5 and 6: Select Soil and/or Groundwater'ESLs
Based on the desired land usee s), select appropriate soil ESLs. ESLs for groundwater 
provided in the adjacent colum of each table and are not dependent on land use or depth

. to impacted soil. Correlative screening levels for surace water are also provided.
Replace ESLs with natuly occUIg, background concentrations of chemical of
concern (e. , arsenic) or laboratory method reportg levels ifhigher (see Section 2.8).

Step 7: Determine Extent of Impacted Soil and/or Groundwater
Using the selected ESLs, deterine the extent of impacted soil or groundwater and areas
of potential environmenta concern at the site and off site, as requied. Soil data should be
reported on a dr-weight basis (see Appendix 1 , Section 6.2). For sites where sample
dat are liited, it will be most appropriate to compare the maxum-detected
concentrtions of chemicals of concern to the ESLs. For sites where an adequate number
of data points are avaiable, the use of sttistical methods to estate more site-specifc
exposure point concentrtions and evaluate environmenta riks may be appropriate. The
exposure point concentron is generally selected as the lesser of the maxum-detected
concentration and the 95% upper confdence interval of the aretic mean of saple
data. Guidance for the estation of exposue point concentratons, use of "non-detect"
data and other issues is provided in the CalP A documents Prelimi11ar Endangerment
Assessment Guidance Manual (CalPA 1994b) and Supplemental Guidane For Human
Health Multimedia IDk Assessments of Hazardous Waste Sites an Permitted Facilties
(CalPA 1996a), among other sources. As discussed in these documents, sample data
collected outside of impacted. areas should generally not be included in estation of
exposure point concentrations. For residential land use scenarios, sample data should
be averaged over no more than a 1,000 if area.

Steps 8 and 9: Evaluate The Need For Additional Investi ation or Corrective

Actions; Submit Appropriate ReDorts
Based on a comparson of available site data to the ESLs, evaluate the need for additional

action at the site (e.g. additional site investigation, remedial action, preparation of a more
site-specific risk assessment, etc.). This is then sumard in the Tier 1 Environmenta
Risk Assessment report and workplans for additional cOlTective actions as needed (see

Section 2. 11). Decisions for or agai additional actions should always be made in
conjunction with guidace from the overseeing regulatory agency.

Note that impacts to soil and water from petroleum mixes are evaluated in terms of
both Tota Petroleum Hydrocarbon (TPH) and taget "indicator chemicals" for the given
-petroleum mixtue. Indicator chemicals tyically recommended for petroleum mi:x'tes
include (afer CalP A 1996a): 
Monocyclic Aromatic Compounds (primariy gasolines and middle distilates)

benzene
ethylbenzene
toluene
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xylene

Fuel additives (priarily gasolines)
MTBE
other oxygenates as necessar

Polycyclic Aromatic Compounds (primariy middle distillates and residual fuels)
methylnaphthalene (1- and 2-)
acenaphthene
acenaphthylene
anthacene
benz(a)anthacene
benz(b )fluorathene

. benz(g, i)perylene
benzo(a)pyrene
benzo(k)fluoratbene
chrsene
dibenzo( a,h )anthacene
fluorathene
fluorene
indeno( 1 , 3 )pyrene
naphthalene
phenanthene
pyrene

The TPH ESLs should be used in conjunction with ESLs for these chemicals. As
discussed in Appendix 1, the "middle distlates" category of TPH includes diesel fuel
kerosene, stoddad solvent, home heatig fuel, jet fuel and similar petroleum mixes,
Residua fuels" includes heavy petroleum products such as No. 6 fuel oil ("Buner C"

lubricatg oils

, "

wase oils" and asphalts. Soil and groundwater impacted by releases of
wase oil may also require testg for heavy metas and chemicals such as chlorited
solvents and PCBs. Screening levels for these chemicals are included in the lookup
tables.

Groundwater Beneficial Use

As stted in the San Francisco Bay Region Water Quality Control Plan Basin Plan

RWQCBSF 1995), "Unless otherise designated by the Regional Board all

groundwaters are considered suitable, or potentially suitable, for municipal or domestic
water supply. All groundwater beneath a given site should be initialy treated as a
potential source of drg water unless otherwise approved by the RWQCB offce. For

the puroses of this document, it is also assumed that all shallow groundwater wil
ultately discharge to a body of surace water and potentially impact aquac organisms

(see Secton 2.7). Soil and groundwater ESLs were therefore developed to be protective
of both drg water resources and aquatic habitats. Ths is discussed in greater detal
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Tbe Basin Plan recognzes that site-specific factors may render groundwater unsuitable
for potential drg water puroses. Tables B and D in this document are intended for
use at such sites. Tbe ESLs presented in these tables consider the potential dischage 
groundwater to surace water but do not consider potential impact to sources of drg
water. The ESLs also consider "gross containation" issues such as the presence of free
product and aesthetic or odor problems. Use of these tables for screenmg level
environmenta risk assessments must be approved by the RWQCB but may not
necessarly require regulatory "de-designation" of groundwater beneficial use.

Hydrogeologk criteria presented in the Basin Plan for potential exclusion of a given
occurence of groundwater from consideration as a potential source of drnkg water
include:

Tota dissolved solids in groundwater is greater than or equal to 3 000 mgI; OR

Water beag unt is not suffciently permeable to produce an average, susted
yield of 200 galons of water per day.

GroundwatE;r in coasl areas, geothermal fields, etc., may contain levels of dissolved
solids that make the water unsuitable as a potential source of drinkng water. In addition
the pereability of soils and sedients that lack a significant amount of coarse-graled
material (or fractus, in the case of bedrock) may be too low to allow for an adequate
susted yield of groundwater. Unconsolidated geologic units that are comprised of less
than 20% sand-size, (or larger) material or more than 30% clay-siz material are tyically
not considered to be viable "aquifers" or potential sources of useable groundwater
(inerred from Fetter 1994). The potential for a given unt of bedrock to serve as a viable
source of groundwater similarly depends on the priar and seconda porosity in the
rock and. the quality of the groundwater. Consideration must also be made for the
potential migration of groundwater out of a geologic unt that in itself is insufciently
permeable to be considered to be an aquifer and into a more permeable unit that could
serve as a viable source of dring water.

In genera, soil and groundwater screenig levels are more stgent for sites that theaten

a potential source of drg water (e. , compare Tables A and B). Ths is parcularly
tre for chemicals that are highly mobile m the subsurace and easily leached. from
impacted soil. For chemicals that are especially toxic to aquatic life (e. , several long-

chain hydrocarbons, pesticides and heavy metas), however, screenig levels for sites that

theaten drg water resources may be drven by surace water/aquatic habitat

protection conc rn. This is discussed in more detal m Appendix 1.
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Shaliow" Versus "Deep" Soils

For the puroses of ths document, a depth of thee meters (approxiately 1 0 feet) was
used to delineate between "shallow" soils, where a potential exists for regular direct
exposure of residents andlor offce workers, and II 

deep " soils where only periodic
exposure durg constction and utility maitenance work is considered likely. Ths is
consistent with guidance presented in the CalPA document Supplemental Guidane For
Hum Health Multimedia Risk Assessments of Hazardous Waste Sites and Permitted
Facilities (CalP A 1996a) and is regarded as the maxum likely depth that impacted
soil could at some point in the futue be excavated and left exposed at the surace durng

tyical redevelopment activities.. The potential for deeper soils to be brought to tbe
surace in the futue should be evaluaed on a site-by-site basis based on planed
redevelopment or maitenance activities.

The full suite of environmental concerns noted in Figue 1 was considered in
development of ESLs for shallow soils. For deep soils, regular exposure of residents or
commercialindustal workers and impacts to terrestal flora and . fauna was not
considered. AB a result, ESLs for relatively non-mobile chemicals are generaly less

stgent for deep soils than correlative ESLs for shallow soils (e.g., compare PCB ESLs
in Tables A and C). For chemicals that are easily leached from soil or potentially emitted
to the ai as a volatie gas, however, groundwater and indoor-ai protection concerns
usually drve selection of the fial ESL regardless of the depth of the impacted soil. This
is the case for several of the highly volatile, chloriated organic compounds. As a result,
correlative shallow and deep soil ESLs are identical (e , compare trchloroethylene
ESLs in Tables A and C).

If impacted soil extends across the thee-meter dividig line between shallow soil and
deep soil it may be appropriate to use a separate set of screenig levels for each zone
(e. , Table A for the shallow soilS and Table C for the deep soils). As discussed in
Section 2. , however, the pros and cons of remediatig deep soils to shallow soil criteria
should be evaluated on a site-by-site basis. Ths may help avoid concerns regarding
futue distubance and reuse of deeper soils.

As another alternative, the less stgent ESLs for deep soils could be applied to
shallower soils under a Tier 2 or Tier 3 risk assessment (refer to Chapter 3), provided that
appropriate actions to prevent fue exposure and unanaged reuse are taen. Such

controls may include (but not necessarly be limted to):

placement and maintenance of adequate cap or other risk-management measures to
eliminate potential diect exposure;

modeling andlor diect field measurement to evaluate potential impacts to indoor ai
due to vapor emissions; and
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preparation of a risk management plan and other appropriate mstitutional controls
(e. , deed restctions) in order to prevent unauthorid distrbance of the soil in
the future and allow for appropriate management of the soil if it is exposed.

Cappmg of shalow, contaated soil and other engieere controls used in place of full
cleanup are generally not allowed for properties that are to be used for single-family
homes. The need to consider these actions at sites with impacted soils sited more than
thee meters below the ground surace should be discussed with the overseemg regulatory
agency on a site-by-site basis.

Land Use

Lad uses are categorid based on the assumed lengt duraton and magnitude of
potetial human exposure. The category "Residential Land Use" is mtended for use at
sites where futue land-use restctions are not desirble or allowed. This includes sites to
be used for residences, hospitals, day-care centers and other sensitive puroses (e. , refer
to DTSC 2002). ESLs listed under ths category incorporate conservative assumptions
regardig long-term frequent exposure of cbiltlen and adults to impacted soils m a
residential settg (see Appendices 1 , Section 3.2 and Appendix 2). In contr the land-

use category "Commercialdustal Use Only" assumes that only workig age adults
will be present at the site on a regular basis. Direct-exposure assumptions incorporated

mto the soil ESLs are somewhat less conserative than assumptions used in the
residential land-use scenaro.

Land use should be selected with respect to the curent and foreseeable futue use of the
site in question. Reference to adopted Genera Plan zoning maps and local
redevelopment plan is an integral par of this process. Use of the lookup tables for sites
with other land uses (e. , agrcultu, parkland, etc.) should be discussed with and
approved by the overseeing regulatory agency. As the category headig implies, use of
the soil ESLs lised under "Cornercialdustal Use Only" places implicit land-use
restctions on the afected propert. Whe th may be considered acceptable for
propemes curently zoned for such puroses, the need for such restctons in the future
should be seriously weighed agai the cost-benefit of remediatig the propert to meet
the someties more conservative but less restrctive ESLs for unestcted land use.
Implications for land-use restction are discussed in more detal in Section 2.

A 2003 amendment to the Porter-Cologne Act (Section 13307.1(c)) requires that
formal land-use restrictions be placed on sites that are not remediated to an extent
that allows unrestrcted future use (e.g., residential, day care, etc.). This rule does
not curently apply to sites regulated under the state underground storage ta program.

It is anticipated that ths rule wil be especially applied to non petroleum-impacted sites.
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Threat To Surface Water Habitats

Scre ning levels for freshwater, marne and estue water bodies are presented in Table
F. These screenig levels consider the same set of envUonmenta concern 
groundwater, with the addition of screenig levels for the potential bioaccumulation of
chemicals in aquatic organsms and subsequent human consumption of these organisms,
Localy, the areas nort of the Dumbaron Bridge and west of the Richmond-San Raael
Bridge are considered to be mare. The areas south of the Dubaron Bridge and east of
the Richmond-San Raael Bridge to the upsteam extent of tida inuences are considered
to be este. Tidally inuenced portons of creeks, rivers and stams flowing into the
Bay between these areas should also be considered to be estne in screening level
assessments.

For the puroses of the Tier 1 lookup tables, it is assumed that impacted or potentially
impacted groundwater at all sites could at some time migrate offsite and dischare into a
body of surface water. Ths could occur due to the natu, downgracient migration of
groundwater or to human activities such as dewaterig of cons1rction sites. For several
pestcides and heavy metas, including" dieldr, endr and endosulfan, aquatic habitat
goals are more stgent than drg water toxicity goals for humans. Ths is reflected
in the fial groundwater screening levels (refer also to Appendi 1).

The groundwater screening levels for potential impacts to aquatic habitats do not consider
diluton of groundwater upon discharge to a body of surace water. Benthic flora and

, fauna communties situted below or at the groundwater/suace water interface are
assumed to be exposed to the full concentrtion of chemicals in impacted groundwater.
Use of a generic "dilution factor" to adjus the surace water protection screening levels
with respect to dilution of grundwater upon discharge to surace water was therefore not
considered. Consideration of dilution/attenuation factor and alterative groundwater
screnig levels for the protection of surace water quaity may, however, be appropriate
on a site-specific basis.

Consideraton of surace water stdards for bioaccumulation concern in groundwater
investgations and cleanup actions may be waranted at sites where large plumes of
impacted groundwater theaten to cause long-term impacts to importt aquatic habitts.
The bioaccumulation stdards wil generaly not need to be considered at sites with
small, isolated plumes of impacted groundwater located some distace :tom a body of
surace water. Although these plumes could conceivably migrte offsite and discharge
into a body of surace water in the distt futue, impacts are likely to be short-lived and
the plumes are likely to become significantly diluted as they mi with surace water. The
need for a more detaled stdy of potential groundwater impacts on surface water with
respect to bioaccumulation of chemicals in aquatic organisms should be evaluated on a
site-by-site basis. This may include the need fQj more stgent soil cleanup levels (to
prevent additional leachig) and development of a more comprehensive. ecological risk
assessment.
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The soil and groundwater screenig levels presented in the lookup tales do not directly
address the .protection of sediment quality. Site-specifc concerns could include the
accumulation and magncation of concentrtions of highly sorptive chemicals in
sediment over tie due.to long-term dischages of impacted groundwater. Ths may be
especially tre for groundwater impacted with highy sorptive (lipophyllic) chemicals
including heavy petroleum products.

Potential erosion and ruoff of surace soils from impacted sites may also need to be
considered, parcularly at sites impacted wi metas and pestcides tht are situated near
a sensitie body of surace water. The need for a more detaled, ecological risk
assessment of impacts to sediment should be evaluated on a site-by-site basis and
discussed with the overseeing reguatory agency.

Screening For Indoor-Air Impact Concerns

Volatile chemicals can be emitted from contaated soil or groundwater and intrde
overlyig buildigs, impactig the quaty of indoor ai. Heatig systems, basements, and

, stng wids can exacerbate ths problem by reducing the internal ai pressure. and
creatig a "vacuum effect" that enances the advective flow of vapors out of the
underlyig soil and into the buildig. Additional inormation on subsurace vapor
intrsion into buildings is provided in the USEPA document User s Guide For The

Johnon and Ettger (1991) Model For Subsurface Vapor Intrion Into Buildings
(USEPA 2000; refer also to Appendi 1).

The diect collection and analysis of indoor ai samples would seem to be an eas way to
evaluate ths concern. Identication of the source of impacts is complicated, however, by
the presence of the same chemicals in many household goods (aerosol sprays, dr-
cleaned clothg, cleaners, etc.). In addition, plumes of groundwater impacted with
volatie chemcals are known to extnd over signcant area and comprehensive testing
of every strctue over the plume is not practical.

As an alternative, the comparson of site groundwater, soil gas and soil data to
conservative screenig levels for indoor ai concerns is recommended. Screenig levels
incorporated into this document are based on scientic models for vapor intrsion into
buildigs as well as a growing body of data from actu field investgatons. A detailed
discussion of the screening levels is presented in Appendi 1. The following thee-phase
sequential approach is recommended for intial evaluaon of potential indoor-ai impact
concern at sites where shallow groundwater has been impacted by volatile chemicals:

Compare groundwater data to appropriate screenig levels for indoor 
concerns (see Table E-1a of Appendix 1).
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For areas over the plume where groundwater screening levels for indoor-air
concerns are approached or exceeded, collect shallow soil gas samples
under (preferred) or adjacent to buildings and compare results to soil-gas
screening levels for ths concern (refer to Table E in this volume or Table E-2 in Appendix 1). 
At buildings soil-gas screening levels for indoor-ai concerns ar
approached or exceeded, collect indoor-ai samples and compare results to
indoor-ai screenmg levels (refer to Table E in ths .volume or Table E-3 in
Appendix 1).

For sites where the vapor permeability of shallow soils ha not been evaluated, screeg
levels for groundwater overlai by highly permeable, vadose-zone soils should be used.
Imported fill material or distbed native soils should be considered to be highy
penneable unless site-specifc data indicates otherwse.

Unless inibited by very high water tables or other obstacles, soil gas samples should be
collected imediately beneath the foW?dations of existig buildigs (e.

g., "

subslab" or in
crawl spaces) or thee to five feet below ground surace in open areas where buildigs
may be constcted in the futue. Soil gas samples collected from depth less th thee
feet are curently considered uneliable due to the increased potential to draw in ambient,
surce ai. If site-specifc modeling of vapor flow rates or indoor-ai impacts is to be
cared out, the collection of additional geotechncal data at the tie soil gas samples 
collected should be considered (soil grai-siz analysis, moiste content, vapor
penneabilty, etc.

). \

Soil screenig levels for potential indoor-air concern are incorporated into the sumar
tables of ths volume and presented separtely in Table E-lb of Appendix 1. At sites
where mior releaes of volatile chemicas have occured (e. , restcted spils around
underground ta fill port), diect comparson of soil screenig levels to site da 
generaly acceptable. If screening levels are exceeded, a simlar approach tothat outlined
above for impacted groundwater is recommended. The restcted siz of soil samples and
the diffculty in predictig vapor-phase concentrations of chemicas from soil data lits
the use of ths data as a std-alone tool for evaluatig indoor-ai concerns. At sites
where signcant releaes of volatie chemicals have occurred, the direct use of soil
gas data in conjunction with soil data is strongly recommended.

Guidace on the collection of indoor ai and soil gas samples is provided in the followig
documents, among other sources:

Indoor Air Sampling And Evaluaton Guide (2002): Massachusetts Deparent
of Environmenta Protection, Offce of Research and Stadads, WSC Policy
#02-430; htt://ww.state.ma.usidepFbwsc/fialpoLhtm;
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Soil Gas Advisory (Janua 2003): Deparent of To,oc Substces Control and
Los Angeles Regional Water Quaty Control Board; htt://ww.dtsc.ca.gov/
Policy AndProcedures/SiteCleanup/SMBR - ADV - activesoilgasinvst.pdf.

Additional inormation on the intrion of subswface vapors into buildigs wil be
incorporated into ths document as available. Individuals are encouraged to provide
comments and suggestons to the contacts listed in the front of this document at anyte.

Substitution of Laboratory Reporting Limits and
Ambient Background Concentrations for ESLs

In cases where an ESL for a specifc chemical is less than the laboratory method
reportg limit for that chemical (as agreed upon by the overseeing regulatory agency), it
is generaly acceptable to consider the method reportg limt in place of the screening
level. Potential exaples include l:esoil health-based ESLs for dioxi (e. , 0.0000045
mglg for residential exposure).

Background concentrations of metas in soils are presented in the sumar lookup tables.
in cases where they exceed screening levels for human health and envionmenta
concerns. This is parcularly an issue for arsenic and thllum in Bay area soils. For
exaple, tyical mean background concentrations of arsenic in Bay area soils ranges
from approxiately 5 mglg to 20 mglg, with some soils contag up to 40+ mg/g
arsenic (LBNL 2002). These concentrtions are well above the health-based direct-
exposur goals for arsenic in soil of 0.39 mglg (residential exposure) and 1.6 mg/g
(commercialindusal exposure) presented in the appendices. 

For use in ths document, an assumed background level of 5.5 mg/g arsenc was
substtuted for toxicit-based goals in the lookup table if higher than the later. 
background concentrtion of 58 mg/g tota chromium in soil is also assumed in the
lookup tables. Note that background levels of tota chromium can be signficantly higher

000 mglg) in soils developed over mafc and ultramafc rocks in the Bay area.
Refer also to Appendi 1 , Section 3.2.4 for additional discussion of ths issue.

Figue.4 suggests steps that could be taen when evaluag a site for potential arsenic
impacts. The natual background concentraton of a chemical in soil or groundwater 
var significantly between and even with sites and is most appropriately evaluated by
the collection of on-site samples or by reference t local data collected from pas stdies.
Guidance for estimating background concentrations of chemicals in soil and groundwater
is provided in the CalP A document Supplemental Guidance For Human Health
Multimedia Risk Assessments of Hazardous Waste Sites and Permitted Facilities
(CalP A 1996a). Sources of background meta concentraton in soils in Californa
include the University of Calorna-Riverside report Background Concentrations qf
Trace and Major Elements in California Soils (VCR 1996) and the Lawrence Berkeley
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Laboratory document Protocol for Determining Background Concentrations if Metals in
Soil at Lawence Berkeley National Laboratory (LBNL 2002). 

A simar approach should be taen for tota chromium. Adcltional review of
background tota chromium concentrations in soil should be eaed out at sites where the
screening level of 58 mglg is exceeded. Ifreported levels of tota chromium stil appear
to exceed anticipated site-specifc background levels, then soil samples should be tested
for Cr VI and Cr m. Data .should be compared to screening levels for these specific
species of chromium and action taen as needed.

Implied Land-Use Restrictions Under Tier 1

Allowing the option to tie screening levels or cleanup levels to site-specific land use and
exposure conditions can save considerably in investigation and remediation costs. For
exaple, the screening level for polychloriated biphenyls (PCBs) in surace soils is 0.
mglg in residential areas but up to 7.0 mg/g (at taget risk of 10- ) for

commercial/industal areas. Even higher levels of PCBs could potentialy be allowed to
rema in place onsite provided that adequae controls to mitigate potential exposure 
put into effect (e. , pennanent cap, protection of groundwater, etc.

The use of fial cleanup levels less stgent than those appropriate for unestcted land
use wil, however, place restctions on fue use of the propert. For exaple, ifa site

is remediated using ESLs (or alternative criteria) intended for commercialindusallad
use then the site canot be used for residential puroses in the futue without additiona
evaluation. In most cases, ths wil require that a fonnal covent to the deed be recorded
to restct fue use of the propert. As stted in recent provisions in the Porter-Cologne
Act (Section 13307. 1(c)):

...

if the state board or the regiona board fids that the propert is not suitable
for unestcted use...then the stte board and regional boards may not issue a
closure letter, or make a detennination that no fuer action is requied...uness a
land restction is recorded...

The use of ESLs for deep soils at a site similarly assumes that the .impacted soil wil
remain isolated below the ground surace "for eternity" . For single-family, residential
areas, futue distubance of soil sited greater than thee meters is generally considered
to be unlikely (CalP A 1996a) and use of the ESLs for deep soil below ths depth
without restctions may be reasonable (see Section 2.4). Durg the redevelopment of
propertes for commercial/industal or high-density residential use, however, excavation
and removal of soils from depth in excess of five or even ten meters could tae place
(e. , for underground parkig garges, elevator sha, utilities, etc.). The need 

impose enforceable, insttutional controls for proper management of deep, impacted soils
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at propertes where the subsurface ESLs (or alternative cleanup levels) are applied should
be discussed with the overseeing regulatory agency on a site-by-site basis.

Land-use restctions inerent in the selection of ESLs from the Tier 1 lookup tables (or
assumptions used in site-specifc risk assessments) should be kept as minimal as possible.
Concentrtions of chemical in impacted soil left in place at a
commercialindustral site should always be compared to both
commercialindustral AN residential ESLs (or alternative criteri for unrestrcted
land use). If the soils in fact meet ESLs for unestcted land use afer cleanup then ths
should be clearly stated in the site closure report. Recogng this point may prove
importt should the site unexpectedly become desirable for other use in the futue (e.
residenti, school day care, health care, etc.). Assumptions that impacte soil at a
propert wi remain isolated at shallow depths under pavement, buidings or some
other type of "cap" should likewie be avoided if at all possible. Such assumptions
place significant and oftenties unecessar restctions on the futue use and
redevelopment of a site. If done, appropriate covenants to the propert deed should be
prepared and methods to prevent or manage futue distbance of the soil should be
clealy described and ensured. A foresighted approach in the use of Tier 1 ESLs or
alternative, site-specific cleanup levels wil allow more flexibilty in future use of a site
help avoid unexpected. complications durg site redevelopment and minim the
liabilty of futue land owners.

10 Cumulative Risks at Sites With Multiple Chemicals of
Concern

Risks posed by direct exposure to multiple chemicals with similar heath afects ar
considered to be additive or "cumulative." For exaple, the tota risk of cancer posed by
the presence of two cacinogenic chemicals in soil is the sum of the risk posed by each
individua chemical. The same is 'te for chemicals that cause noncarcingenic health
effects. A summar of exaple taget health effects for the chemical listed in the
lookup tables is provided in Appendi 1 (Table L).

Use ofESLs for single chemicals is limted to the extnt that the screenig levels remai
protective of human health should other chemicals wit similar health effects also be
present. Soil ESLs are considered to be adequate for use at sites where no more thee
carcinogenic chemicals or five chemicals with similar noncarcinogenic ("systemic
health effects are present. This is based on a combination of conservative exposure
assumptions and target risk factors in direct-exposure models. Refer to Appendix 1,
Section 1.3 , for additional discussion of ths subject.
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11 Framework For a Tier 1 Environmental Risk Assessment

Tier 1 environmenta risk assessments should serve as "std alone" documents that
provide a good sumar of envionment impacts at a site and assess the theats posed to
human health and the environment by these impacts. The risk assessment can be
prepared as a component of a site investgation or remedial action report or as a separate
document. Inormation on each of the topics listed below should be addressed . in report
that presents the risk assessment, however (afer MAEP 1995). Together, th
infonnation is intended to provide a basic "conceptu model" of site conditions. The
level of detailed required for each topic wil var dependig on site-specific
considerations.

1. Sumarze Pas Curnt and Anticipated Futue Site Activities and Uses:

Describe pas and curent site uses and activities;

Describe foreseeable futue site uses and activities. (Always include a
comparison of site data to ESLs for unrestrcted lad use to evaluate need
for formal covenants to the deed; see Secton 2.9).

2. Sumar of Site Investgation:

Identify al tyes of impacted media;

Identify all sources of chemical releaes;

Identi all chemical of concern;

Identify magitude and extent of impacts that exceed ESLs to extent feasible and
applicable (include maps of site with isoconcentron contours for soil and
groundwater);

Identi nearby groundwater extction wells, bodies of surace water and other
potentially sensitive ecological habitats;

Ensure dat are representative of site conditions.

3. Sumar Appropriateness of Use of Tier r Lookup Tables and ESLs (see
Section 1.5):

. Do Tier 1 ESLs exist for all chemicals of concern?

Does the site have a high public profile and warant a fuly documented, detaled
environmenta risk assessment?

Do soil and groundwater conditions at the site difer signifcantly from those
assumed in development of the lookup tales (e. , low pH at mine sites)?

Do impacts pose a heightened theat to sensitive ecological habitats (e.
presence of endangered or protected species)?

Is the thickness of vadose-zone soils impacted by volatile orgaic compounds
greater th thee meters (10 feet, see Section 1.5 and Appendix 1);

Have more than thee carcinogens or five chemical with similar noncarcinogenic
health effects been identified (see Section 2. 10)?
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Oter issues as applicable to the site.

4. Soil and Groundwater Categorition (see Sections 2.3 and 2.4):

State the regulatory beneficial use of impacted or potentially impacted
groundwater beneath the site; discuss the actual, likely beneficial use of

groundwater based on measUred or assumed quaity of the groundwater and the
hydrogeologic natue of the soil or bedrock containg the groundwater.
Characteri the soil tye(s) and location of impacted soil as applicable to the
lookup tables (e. , soil sttigrphy, soil texte and permeabilty, depth to and
thickness of impacted soil, etc.

5. Exposure Point Concen1rtions (see Section 2. , Step 7):

ldentify maxum concen1rtions of chemicals present in impacted media.

Describe how alternatve exposur point concentrations were detennined (e.
95% UCLs), if proposed, and provide supportng data. For residential land use
scenarios, sample data should be averaged over no more than a 1,000 ft2
area.

Discuss the need to evaluate groundwater data with respect to surace water
stadads for potential bioaccumulation of chemicals in aquatic organisms
Elevated theat to surace watr body ), due to the siz of the plume, the

proxiity of the plume to a body of surace water and the potential for minimal
dilution of groundwater upon discharge to surce water (see Section 2.7).

Discuss how background concentrations of chemicals were determined, if
considered for use in the risk assessment (see Section 2.8).

6. Selection of Tier 1 ESLs and Comparson to Site Data (see Section 2.

. Sumare how Tier 1 ESLs were selected with respect to the inonnation
provided above and additional assumptions as applicable.

Compare site dat to the selected sumar Tier I ESLs (presented in Volume I)
and discuss genera results.

If desired or recommended, compare site data to detaed ESLs for individua
environmenta concerns (presented in Volume 2, Appendix I) and discuss
specific, potential environmenta concerns present at site.

7. Conclusions (see Section 2.9):

Describe the extent of soil and groundwater impacts above Tier I ESLs, using
maps and cross sections as necessar.

Discuss if a condition of potential risk to human health and the environment
exist at the site.

Discuss if a more site-specifc risk assessment is waranted at the site.

Present a sumar of recommended futue actions proposed to address
environmenta concern ay the site.

Discuss the need to impose land-use restctions and insttutiona controls at the
site based on the results of the Tier I assessment (e. , requirements for caps,
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etc.; need for covenant to deed to restct land use to commercialindustal
puroses only, etc).

The above list is not intended to be exhaustve or representative of an exact outline required for
al Tier 1 risk assessments. Requirements for completion of an adequate site investigation. and
Tier 1 environmenta risk assessment should be discussed with the overseeing regulatory agency.
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TABLE B: SHALLOW SOIL ( 3M BGS) - WATER IS NOT
A CURRENT OR POTENTIAL SOURCE OF
DRINKING WATER

Notes:
- Always compare fmal soil data for commercialindustral sites to residential

ESLs and evaluate need for formal land-use restctions (see Section 2.9).
- Assumption that groundwater is not a curent or potential source of drg

water should be approved by overseeing regulatory agency prior to use of
this table (see Section 2.3).
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TABLE A. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soils .c:3m bgs)

Groundwater IS Current or Potential Source of Drinking Water

Shallow Soli

CommerciaU
Residential Industrial
Land Use Land Use Only Groundwater

CHEMICAL PARETER (mg/kg) (mglkg) (ug/L)

ACENAPHTHENE 6:+01 6E+01 0E+01
ACENAPHTHYLENE 3E+01 3E+01 0E+01
ACETONE 4E- 2.4E- 0E+02
ALDRI N 9E- 0E-01 0E-
ANTHRACENE 8E+00 81:+00 7 .3E-
ANIMONY 3E+00 0:+01 0E+00
ARSENIC 5E+00 5E+OO 6E+01

BARIUM 5E+02 5E+03 1 . OE+03

BENZENE 4.4E- 4E. 1 .OE+OO

BENZD(a)ANTHRACENE 8E- 3E+00
BENZO(b )FLUORANTENE 8E-01 3E+00 9E-
BENZO(k)FLUORAHENE 8E- 3E+00 9E-
BENZO(g, i)PERYLENE 7::+01 7::+01 1 .OE-

BENZO(a)PYRENE 8E- 3E- 1 ,4E-
BERYLLIUM 0E+00 QE+00 2. 7E+00
BIPHENYL, 1, 1- . 5E-01 5E-
SIS(2-CHLOROETHYL)ETHER 8E- 8E- 1 .4::-02
BIS(2-CHLOROISOPROPYL)ETHER 5.4E- 5.4E- . 5.0E-
BIS(2-ETHYLHEXL)PHTHALA TE 6E+01 6E+01 0E+00
BORON 6E+00 0E+00 61:+00
BRDMODICHlOROMETHANE 2E- 9::- 1 .OE+02
BROMOFORM 2E+00 2E+00 1 .OE+02
BRDMOMETHAE . 2.2E- 9E-01 8E+00
CADMIUM 7E+00 4E+00 2E+00
CARBON TETCHLORIDE 2E- 5E- 0E-
CHLORDANE 4E- 7E+00 0E-
CHLORDANILlNE, po 3E- 3E- 0E+00
CHLORDBENZENE 5E+00 5E+00 5E+01
CHLOROETHANE 3E- 8;5E- 1 .2E+01

. CHLOROFORM 8E- 7E- 1 . OE+02

CHLOROMETHANE 9E- 2E-01 7E+00
CHLOROPHENOL, 2- 2E- 2E- 8E-
CHROMIUM (Total) 8:+01 8E+01 01:+01

. CHROMIUM II 5E+02 5E+02 1 . 8E+02
CHROMIUM VI 1;8E+00 8E+00 1E+01
CHRYSENE 8:+00 3E+01 9E-
COBAL I 0E+01 OE+01 0E+00
COPPER 3E+02 3E+02 1 E+OO

CYANIDE (Free) 0E+02 0E+02 0E+00
DIBENZD(a, h)ANTHTRACENE 1, 1E- 8E- 5E-

I DISROMOCHLOROMETHAJE
9E- 8E- 0E+02

1 , DISROMO. CHLOROPROPANE 1E- 1E- 0E-
DIBROMOETHANE. 1, 3E- 3E- 0:-
DICHLOROBENZENE. 1, 1E+00 1E+00 D::+01
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TABLE A. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soils 3m bgs)

Groundwater rs Current or Potential Sourc:e of Drinking Water

Shi,dlow .Soll

Commerciall
Residential Industial
Land Use Land Use Only Groundwater .

CHEMICAL PARETER (mg/kg) (mglkg) (ug/L)
DICHLOROBENZENE, 1, 2E- 2E- 3E+00
01 CHLOROBENZENE, 1 7E- 3E- 0E+00
DICHLOROBENZIDINE, 3 7E- 7E- 9E-
DICHLORODIPHENYLDICHLOROETHANE (ODD) 4E+00 0E+01 0E-
DICHLORODIPHENYLDICHLOROETHYLENE (ODE) 7E+00 0E+00 0E-
DICHLORODIPHENYL TRICHLOROETHANE (DDT) 7E+00 0E+00 0E-
DICHLOROETHAE, 1 1- . 0E- 0E-01 0E+00
DICHLOROETHAE, 1, 5E- 5E-03 0E-
DICHLOROETHYLENE 0E+00 0E+00 0E+00
DICHLOROETHYLNE, Cis 1, 9E- 9E- 0E+00
DICHLOROETHYLENE , Trans 1, 7E- 7E- 01:+01
DICHLOROPHENOL, . 3.0E-01 3.E-01 0E-01
DICHLOROPROPANE, 1. 2E- 2E- 5:0E+00
DICHLOROPROPENE, 3E- 9E- 0E-
DIELDRIN 3E- 3E- 9E-03
DIETHYLPHTHALATE 5E- 5E- 5E+00
DIMETHYLPHTHATE 5E- 5E-02 5E+00
DIMETHYLPHENOL, 2, 7E- 7E- 0E+02
DINITROPHENOL. 2, 0E- tiE- 4E+01
DlNITROTOLUENE, 2, 5E- 5E-04 1 E-01

4 DIOXANE 8E- 8E- 0E+00
DIOXIN (2. -7.8- TCDD) 5E- 8E- 0E-
ENDOSULFAN 6E-03 6E-03 7E-
ENDRIN 5E- 5E- 3E-03
ETHYLBENZENE 3E+00 3E+00 0E+01
FLUORANTHENE 0E+01 0E+01 0E+00
FLUORENE 9E+00 9E+00 9E+00
HEPTACHLOR 1.4E- 4E-0 8E-03
HEPTACHLOR EPOXIDE 5E- 5E- 8E-03
HEXCHLOROBENZENE 7E-01 6E-01 0E+00
HEXCHLOROBUTADIENE 0E+00 0E+00 1 E-
HEXCHLOROCYCLOHEXNE (gamma) LINDANE 9E-02 9E- 0E-
HEXCHLOROETHANE 4E+00 4E+OO 0E-
INDENO(1. 3-cd)PYRENE 8E-01 3E+00 9E-02
LEAD 0E+02 5E+02 5E+00
MERCURY 2.5E+00 0E+01 2E-
METOXYCHLOR 9E+01 9E+01 "i 9E-
METYLENE CHLORIDE 7. 7E- 7E- 0E+00
METHYL ETHYL KETONE 9E+00 9E+00 2E+03
METHYL ISOBUTL KETONE BE+00 8E+00 2E+02
METHYL MERCURY 2E+00 0E+01 0E-
METHYLNAPHTHALENE (total 1- & 2-) 52- 5E- 1E+00
METHYL TERT BUTL ETHER 3E-02 . 3E- 0E+00
MOLYBDENUM OE+01 0E+01 5E+01
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TABLE A. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soils 3m bgs)

Groundwater rs Current or Potential Source of Drinking Water

Shallow Soli

Commerciall
Residential Industrial
Land Use Land Use Only Groundwater

CHEMICAL PARETER (mglkg) (mg (uglL)

NAPHTHALENE 2E+00 2E+00 1E+01

NICKEL 5E+02 5E+02 2E+00

PENTACHLOROPHENOL 4.4E+00 0E+00 1.0E+00

PERCHLORATE 0E- 0E- 0E-

PHENANHRENE 1E+Q1 1E+01 6E+00

PHENOL 6E- 6E- 0E+00

POLYCHLORINATED BIPHENYLS (PCBs) 21:- 4E- 4E-

PYRENE 5E+01 5:+01 01:+00

SELENIUM 0E+01 0E+01 0E+00

SILVER 0E+01 0E+01 9E-

STYRENE 5E+00 5E+00 0E+01

ert-BUTL ALCOHOL 3E- 3:- 2E+01

rrETCHLOROETHANE, 1, 2.4E- 4E- 3E+OO

rrETCHLOROETHANE, 1, 0E- 8E- 0E+00

rrETCHLOROETYLENE 8E- 2.5E- 0E+00
rrHALLIUM 0E+00 3E+01 0E+00

. h"OLUENE 9E+OO 9E+00 0E+01

h"OXAPHENE 21:- 2E-D 2.0E-
. rrPH (gasolines) 0E+02 0E+02 0E+02

rrPH (middle :distillates) OE+02 0E+02 0E+02
rrPH (residual fuels) 0E+02 1 .OE+03 0E+02

RICHLOROBENZNE , 1, 6E+00 6E+00 5E+01

RICHLOROETHAE. 7 .8E+00 8E+00 2E+01

. -

RICHLOROEiHANE, 1, 3E- 0E- 0E+00
TRICHLOROETHYLENE 2. 6E-0 1 6E- 0E+00

RICHLOROPHENOL, 2.4, 8E- 8E- 1E+01

RICHLOROPHENOL, 2.4, 7E- 7E- 0E-01

VANIUM 1E+02 0E+02 5E+01

VINYL. CHLORIDE 7E- 9E- 0E-01

XYLENES 5E+00 5E+00 3E+01

ZINC 0E+02 0E+02 ' 1 E+01
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TABLE A. ENVIRONMENTAL SCREENING LEVELS (ESLS)
Shallow Soils 3m bgs)

Groundwater IS Current or Potential Source of Drinking Water

CHEMICAL PARETER

Electcal Conductty
(mS/cm , USEPA Method 120, 1 MOD)

Sodium Adsorption Ratio

ResidentiaJ
Land Use

(mglkg)

Shallow Soil

CommerciaU
Industrial

Land Use Only
(mg/kg)

Groundwater
(ug/I.)

not applicable

not applicable

Notes:
1. Shallow soils defined as soils less than or equal to 3 meters (approximately 10 feet) below ground surface.

, Category nResidential Land ' Use" generally considered adequate for othetsensitive uses (e. , day-care centers, hospitals , etc.
3. Assumes potential discharge of groundwater into a freshwater. marine or estuary surfce water system.
Source of soil ESLs: Refer to Appendix 1, Tables A- nd A-
Source of groundwater ESLs: 'Refer to Appendix 1, Table F-1a.
Soil data should be reported on dry-weight basis (see Appendix 1, Secton 6.2).
Soil ESLs intended to address direct-exposure, groundwater protecton, ecologic (urban areas) and nuisance concerns under
noted land-use scenarios. Soli gas .data should be collected for additonal evaluation of potential indoor-air impact 
sites with significant areas ofVOC-impacted soli. See Secton 2.6 and Table E. 
Groundwater ESLs intended to be addre drinking water, surfce Water, indoor-air and nuisance concerns. -Use in conjunction
with soll.gas. screening levels to more closely evaluate potential impact to indoor-air if groundwater screening

. levels for this concern approached or exceeded (refer to Secton 2.6 and Appendix 1, Table F.1a).
. Aquatic habitat goals for bioaccumulation concerns not considered in selecton of groundwater goals (refer to Secton 2.7),

Refer to appendices for summary of ESL components.
TPH -Total Petroleum Hydrocarbons. TPH ESLs must be used in conjuncton with ESLs for related'chemicals (e.g., BTEX PAHs
oxidizers. etc.), See Volume 1. Secton 2.2 and Appendix 1 , Chapter 5.
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TABLE B. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soils 3m bgs)

Groundwater IS NOT a Current or Potential Source of Drinking Water

Shallow Soil

Commercial!
Residential Industral
Land Use Land Use Only Groundwater

CHEMICAL PARAMETER (mglkg) (mg/kg) (uglL)

iACENAPHTHENE 1 .9E+01 9E+01 3E+01

iACENAPHTHYLENE 3E+01 3E+01 OE+01

ACETONE 0E- 0E- 5E+03

ALDRIN 9E- OE- 3E-

ANTHRACENE BE+OO BE+OO 3E-D1

ANTIMONY 3E+OO 0E+01 0E+01

ARSENIC 5E+OO 5E+OO 6E+01

BARIUM 5E+02 5E+03 OE+03

BENZENE BE- BE- 6E+01

BENZO(a)ANTHRACENE BE- 3E+OO 7E-

BENZO(b)FLUORANTHENE BE- 3E+OO 9E-

BENZO(k)FLUORANTHENE BE- 3E+OO OE-

BENZO(g, i)PERYLENE 7E+01 7E+01 OE-

BENZO(a)PYRENE BE- 3E- 4E-

BERYLLIUM 0E+OO OE+OD 7E+OO

BIPHENYL, 5E+OO 5E+OD 0E+OO

BIS(2-CHLOROETHYL)ETHER 0E- 3E- 1E+01

BIS(2-CHLOROISOPROPYL)ETHER 6E- 6E- 1 E+01

BIS(2-ETHYLHEXYL)PHTHLATE 6E+02 3E+02 2E+01

BORON 6E+OO 0E+OD 6E+OO

BROMODICHLOROMETANE 1 .2E- 9E- 6E+02

BROMOFORM 1 E+01 9E+01 2E+03

BROMOMETHANE 2E- 1 E- 6E+02

CADMIUM 7E+OD 4E+OD 2E+OO

CARBON TETRACHLORIDE 2E- 5E- 5E+OO

CHLORDANE 4E- 7E+OD OE-03

CHLOROANILlNE, p- 3E- 3E- 0E+OO

CHLOROBENZENE 5E+OO 5E+OO 5E+D1

CHLOROETHANE 3E- 5E- 2E+01

CHLOROFORM BE- 7E- 4E+02

CHLOROMETNE 9E- 1 E- 7E+02

CHLOROPHENOL, 2- 1.2E- 2E- BE+DO

CHROMIUM (Total) BE+01 BE+D1 BE+D2

CHROMIUM II 5E+02 5E+02 BE+02

CHROMIUM VI BE+OO 8E+OD 1E+01

CHRYSENE BE+OO 3E+01 5E-

COBALT OE+01 OE+01 0E+OO

COPPER 3E+02 3E+02 1E+DO

CYANIDE (Free) 0E+02 OE+02 0E+OO

DIBENZO(a,h)ANTHTRACENE 1 E-01 8E- 5E-

DIBROMOCHLOROMETHANE 9E- BE- BE+02
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TABLE B. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soils 3m bgs)

Groundwater IS NOT a Current or Potential Source of Drinking Water

Shallow Soil

Commercial!
Residential Industal
Land Use Land Use Only Groundwater

CHEMICAL PARMETR (mgfkg) (mg/kg) (ug/L)

1 , DIBROMO-3-CHLOROPROPANE 1E- 1E- 0E-01

DIBROMOETHANE, 1 3E- 1E- 6E+02

DICHLOROBENZENE, 1 6E+OO 6E+OO 1.4E+01

DICHLOROBENZENE , 1, 2E+OO 4E+OO 5E+01

DICHLOROBENZENE, 1 7E- 3E- 5E+01

DICHLOROBENZIDINE, 3, 0E- 1.4E+OO 5E+02

DICHLORODIPHENYLDICHLOROETHANE (DDD) 4E+OO 0E+01 1.0E-

DICHLORODIPHENYLDICHLOROETYLENE (DDE) 7E+OO 0E+OO 0E-

DICHLORODIPHENYL TRICHLOROETHANE (DDT) 7E+OO 0E+OO 0E-

DICHLOROETHANE, 3E- 1 E- 7E+01

DICHLOROETHANE, 1, 5E- 9E- 0E+02
DICHLOROETHYLENE, 3E+OO 3E+OO 5E+01

. DICHLOROETYLENE, Cis 1 6E+OO 6E+OO 9E+02
DICHLOROETYLENE, Trans 1 3. 1 E+OO 3E+OO 9E+02
DICHLOROPHENOL, 2, 0E+OO OE+OO 0E+OO

DICHLOROPROPANE , 1, 2E- 5E- 0E+02
DICHLOROPROPENE, 1, 3E- 1 E- 9E+01

DIELDRIN 3E- 3E-03 1.9E-03

DIETYLPHTHAl TE 5E-02 5E- 5E+OO

DIMETYLPHTHLA TE 5E- 5E- 5E+OO

DIMETYLPHENOL, 2 7.4E- 4E- 1E+02

DINITROPHENOL, 2, 1 E- 1 E- 5E+01

DINITROTOLUENE, 2, 6E- 6E- 2E+02

1,4 DIOXANE 8E+01 0E+01 0E+04

DIOXIN (2, 8- TCDD) 5E-06 BE- OE-06

ENDOSULFAN 6E- 6E- 7E-03

ENDRIN 5E- 5E- 3E-

ETHYLBENZENE 7E+OO 3E+01 9E+02

FLUORANTHENE 0E+01 0E+01 OE+OO

FLUORENE 9E+OO 9E+OO 9E+OO

HEPTACHLOR 1.4E- 4E- BE-

HEPTACHLOR EPOXIDE 5E- 5E- SE-

HEXACHLOROBENZENE 7E- 6E- 7E+OO

HEXCHLOROBUTADIENE 7E+OO 2E+01 7E+OO

HEXCHLOROCYCLOHEXNE (gamma) LINDANE 9E- 9E- 0E-

HEXCHLOROETHANE 2E+01 1 E+01 2E+01

INDENO(1 3-cd)PYRENE SE- 3E+OO 9E-

LEAD 0E+02 5E+02 5E+OO

MERCURY 5E+OO 0E+01 2E-

METHOXYCHLOR 9E+01 9E+01 9E-02

- ,

11M ETHYLENE CHLORIDE 2E- 5E+OD
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TABLE B. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soils 3m bgs)

Groundwater IS NOT a Current or Potential Source of Drinking Water

Shallow Soil

Commercial!
Residential Industial
Land Use Land Use Only Groundwater

CHEMICAL PARAMETER (mg/kg) (mg/kg) (ug/L)

METHYL ETHYL KEONE 1 ,3E+01 3E+01 1.4E+04

METHYL ISOBUTL KETONE 9E+OD 9E+OD 1, 7E+D2

METHYL MERCURY 2E+OD OE+D1 0E-

METHYlNAPHTHALENE (total 1- & 2-) 5E- 5E- 1 E+OO

METHYL TERT BUTL ETHER 0E+OD 6E+OD BE+03

MOLYBDENUM OE+01 0E+01 2.4E+02

NAPHTLENE 5E+OO BE+OO 2.4E+01

NICKEL 5E+02 5E+02 2E+OO

PENTACHLOROPHENOL 4E+OD 0E+OO 9E+DO

PERCHLORATE 2E+OD 2E+OD OE+02

PHENANTHRENE 1 . 1 E+01 1E+01 6E+OO

PHENOL 9E+01 9E+01 3E+03

POLYCHLORINATED BIPHENYLS (PCBs) 2E- 7.4E- 4E-

PYRENE 5E+01 5E+01 OE+OO

SELENIUM OE+01 0E+01 0E+OD

SILVER OE+01 0E+01 9E-

STYRENE 5E+01 5E+01 0E+02

ert-BUTL ALCOHOL 0E+02 1 E+02 8E+04

I c: II'CHLOROETNE, 1 3. 1 E+OO 2E+OO 3E+02

TETRACHLOROETHANE 0E- 5E- 9E+02

TETCHLOROETHYLENE 8E- 5E- 2E+02

THALLIUM DE+DD 3E+01 OE+D1

TOLUENE 3E+OO 3E+OO 3E+02

TOXAPHENE 2E- 2E- DE-

TPH (gasolines) 0E+02 0E+02 DE+D2

TPH (middle distilates) OE+02 0E+02 6.4E+02

ryPH (residual fuels) 0E+02 0E+03 4E+02

TRICHLOROBENZENE, 1, 6E+DO 6E+DD 5E+01

TRICHLOROETHANE , 1 8E+DD BE+DD 2E+D1

TRICHLOROETHANE, 1 3E- 1 E- 5E+02

TRICHLOROETHYLENE 6E- 3E- 6E+02

TRICHLOROPHENOL, 2,4, 8E- BE- 1E+01

TRICHLOROPHENOl, 2,4, 9E+OO 0E+01 9E+02

VANADIUM 1 . 1 E+02 0E+02 9E+01
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TABLE B. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soils 3m bgs)

Groundwater IS NOT a Current or Potential Source of Drinking Water

Shallow Soil

CommerciaU
Residential Industrial
Land Use Land Use Only Groundwater

CHEMICAL PARAMETER (mglkg) (mg/kg) (uglL)

VINYL CHLORIDE 6;7E- 9E- OE+00

XYLENES 5E+00 5E+00 3E+01

ZINC 0E+02 0E+02 1E+01

Electrical Conductvit
(mS/cm, USEPA Method 120. 1 MOD) not applicable

Sodium Adsorption Ratio not applicable

Notes:
1. Shallow soils defined as soils less than or equal to 3 meters (approximately 10 feet) below ground surface.
2. Category "Residential Land Use" generally considered adequate for other sensitive uses (e. , day-care centers, hospitls, etc,
3. Assumes potential discharge of groundwater into marine or estuary surface water system,
Source of soil ESLs: Refer to Appendix 1 , Tables A 1 and A-
Source of groundwater ESLs: Refer to Appendix 1, Table F-1b.

Soil data should be reported on dry-weight basis (see Appendix 1 , Section 6,2).

Soil ESLs intended to address direct-exposure, groundwater protection, ecologic (urban areas) and nuisance concems under
noted land-use scenarios, Soil gas data should be collected for additional evaluation of potential indoor-air impact at
at sites with significant areas of VOC.impacted soil. See Secton 2.6 and Table E.
Groundwater ESLs intended to address surface water, indoor-air and nuisance concerns. Use in conjunction with soil gas
screening levels to more closely evaluate potential impact to indoor-air if groundwater screening levels for this
concern approached or exceeded (refer to Section 2.6 and Appendix 1, Table F-1a).
o\quatic habitat goals for bioaccumulation concerns not considered in selecton of groundwater goals (refer to Section 2.7).

Refer to appendices for summary of ESL components.
PH -Total Petroleum Hydrocarbons. TPH ESLs must be used in conjunction wih ESLs for related chemicals (e. , BTE, PAHs

oxidizers , etc. ), See Volume 1 , Section 2,2 and Appendix 1 , Chapter 5.
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TABLE F. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Surface Water Bodies

SURFACE WATER
SCREENING LEVELS

Freshwater Marine Esuarine
CHEMICAL PARAETER (ugfL) (ugfL) (ugfL)

ACENAPHTHENE OE+01 0E+01 0E+01
ACENAPHTYLENE 0E+01 0E+01 0E+01

ACETONE OE+02 1 ,5E+03 5E+03
ALDRIN 4E-D 4E-0 4E-0
ANTHRACENE 3E- 3E- 3E-01

ANTIMONY 0E+OO 0E+02 0E+OZ

ARSENIC 4E-01 4E- 1 .4E-01

BARIUM 1 ,OE+03 0E+03 OE+03

BENZENE OE+OO 1E+01 1E+01

BENZO(a)ANTHRACENE 7E- 7E- 7E-
BENZO(b)FLUORANTHENE 9E- 9E- 9E-oZ

BENZO(k)FLUORANTHENE 9E- 9E- 9E-oZ

BENZO(g, i)PERYLENE 0E-D1 0E- 1 ,OE-01

BENZO(a)PYRENE 4E- 4E-02 4E-
BERYLLIUM 7E+OO 7E+OO 7E+OO

BIPHENYL, 1 0E-01 0E-01 0E-01

BIS(2-CHLOROETHYL)ETHER 4E- 1 .4E+OO 4E+OO

BIS(2-CHLOROISOPROPYL)ETHER 0E-01 1E+01 1 E+01

BIS(2-ETHYLHEXL)PHTHALA TE 0E+OO 9E+OO 9E+OD

BORON 6E+OO 6E+OD 6E+OO

BROMODICHLOROMETHANE OE+02 2E+03 2E+03
BROMOFORM 0E+02 6E+02 6E+02
BROMOMETHANE 8E+OO 2E+D3 2E+03
CADMIUM 2E+OO 3E+DO 3E+OO

CARBON TETRCHLORIDE OE- 4E+OD 4E+OD

CHLORDANE 9E- 9E- 9E-04
CHLOROANILlNE

, p-

0E+OO DE+OO 0E+OO

CHLOROBENZNE 5E+01 0E+01 OE+01

CHLOROETHANE 2E+01 2E+01 . 2E+01

CHLOROFORM OE+02 7E+02 7E+02

CHLOROMETHANE 7E+OO 2E+03 2E+03

CHLOROPHENOL, 2- 8E- 1 ,8E-01 8E-01

CHROMIUM (Total) 0E+01 8E+02 1 ,8E+02

CHROMIUM II 8E+02 8E+02 8E+02

CHROMIUM VI 1E+D1 OE+01 OE+01

CHRYSENE 9E- 9E- 9E-

COBALT DE+OO OE+OO 0E+OD

COPPER 0E+OO 1E+OO 1E+OD

CYANIDE (Free) 2E+OO DE+OD OE+OO

DIBENZO(a h)ANTHTRACENE 5E- 9E-02 9E-

DIBROMOCHLOROMETHANE 6E+01 6E+01 6E+01

DIBROMO-3-CHLOROPROPANE 0E- 0E- 0E-

DIBROMOETHANE, 1, OE- 1.4E+03 4E+03

DICHLOROBENZENE, 1, +O; i .OE+Oi i .OE+Oi

DICHLOROBENZENE , 1 3E+OO 5E+01 5E+01
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TABLE F. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Surface Water Bodies

SURFACE WATER 

SCREENING LEVELS

Freshwater Marine Estuarine
CHEMICAL PARAETER (ug/L) (ug/L) (uglL)

DICHLOROBENZENE, 1 OE+OO 1E+01 1 E+01

DICHLOROBENZIDINE, 3, 9E- 7E- 7E-

DICHLORODIPHENYLDICHLOROETHANE (DDD) 8.4E- 4E- 8.4E-

DICHLORODIPHENYLDICHLOROETHYLENE (DDE) 9E-0 9E- 9E-0
DICHLORODIPHENYL TRICHLOROETHANE (DDT) 9E- 9E- 9E-0
DICHLOROETHNE, 1, 0E+OO 7E+01 7E+01

DICHLOROETNE, 1, 0E- 9E+01 9E+01

DICHLOROETHYLENE, 1, 2E+OO 2E+OD 3.2E+OO

DICHLOROETLENE, Cis 1 DE+OO 9E+02 9E+02

DICHLOROETHYLENE, Trans 1, 0E+01 6E+02 6E+02

DICHLOROPHENOL, 2, 0E- 0E-01 0E-

DICHLOROPROPANE, 1, 0E+OD 0E+01 0E+01

DICHLOROPROPENE , 1, OE- 2E+02 2E+02

DIELDRIN 2E- 9E- 9E-

DIETLPHTHALATE . 1.5E+OO 7E+OO 7E+OO

DIMETHYLPHTHALA TE 5E+OO 7E+OO 7E+OO

DIMETHYLPHENOL, 2, DE+02 1E+02 1E+02

DINITROPHENOL, 2, 1.4E+01 5E+01 5E+01

DINITROTOLUENE, 2, 1 E- 1E+OD 1E+OO

1,4 DIOXANE OE+OO 0E+04 0E+04

DIOXIN (2, TCDD) 1.4E-08 4E- 4E-

ENDOSULFAN 6E- 7E- 7E-

ENDRIN 6E- 3E- 3E-

ETHYLBENZENE 0E+01 0E+01 OE+01

FLUORANTHENE 1 E+OO DE+OO OE+OO

FLUORENE 9E+OO 9E+OO 9E+OO

HEPTACHLOR 1E- 1E- 1E-

HEPTACHLOR EPOXIDE 1E- 1E- 1E-

HEXCHLOROBENZENE 7E- 7, 7E-04 7E-

HEXCHLOROBUTADIENE 1E- 7E+OO 7E+OO

HEXCHLOROCYCLOHEXNE (gamma) LINDANE 3E-02 3E- 3E-

HEXCHLOROETHANE DE- 9E+OD 9E+OO

INDENO(1 3-)PYRENE 9E- 9E-02 9E-

LEAD 5E+OO 1E+OO 1E+OO

MERCURY 1E- 5E-02 5E-

METHOXYCHLOR 9E- 9E- 9E-

METHYLENE CHLORIDE DE+OO 6E+D3 1 ,6E+D3

METHYL ETHYL KETONE 2E+03 B.4E+D3 4E+D3

METHYL ISOBUTYL KETONE 2E+02 7E+D2 7E+02

METHYL MERCURY DE- DE- DE-

METHYLNAPHTHALENE (total 1- & 2-) 1 E+OD 1E+DO 1 E+DO

METHYL TERT BUTYL ETHER DE+DD BE+D2 8E+D2

MOLYBDENUM 5E+D1 4E+D2 4E+02

NAPHTHALENE ic+Oi il:+Oi 2.:i E+Oi

NICKEL 5.2E+D1 2E+DO 2E+OO
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TABLE F. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Surface Water Bodies

SURFACE WATER
SCREENING LEVELS

Freshwater Marine Estuarine
CHEMICAL PARAMETER (ug/L) (uglL) (uglL)

PENTACHLOROPHENOL 0E+DO 9E+OO 9E+OO

PERCHLORATE 0E- DE+02 0E+D2

PHENANTHRENE 3E+DO 6E+OD 6E+OO

PHENOL 0E+OO 3E+D3 3E+03

POLYCHLORINATED BIPHENYLS (PCBs) 7E-04 7E- 7E-

PYRENE 0E+OD DE+OO OE+OO

SELENIUM 0E+OO 1E+01 1E+01

SILVER 4E- 9E-01 9E-01

STYRENE 0E+01 1E+01 1E+01

ert-BUTY ALCOHOL 2E+D1 BE+04 BE+04

!TETCHLOROETHANE , 1 3E+OO . 9,3E+D2 3E+02

ITETCHLOROETHANE, 1 1 ,OE+OO 1E+01 1E+D1

CHLOROETYLENE 0E+DO 9E+OD 9E+DO

rrHALLIUM 0E+OO 3E+OO 3E+DO

n-OLUENE 0E+01 DE+01 DE+01

ITOXAPHENE OE- 0E-0 0E-0
!TPH (gasolines) 0E+02 7E+03 7E+D3

PH (middle distilates) 0E+02 4E+02 4E+02

PH (residual fuels) 0E+02 4E+02 4E+02

RICHLOROBENZNE , 1 5E+01 5E+01 5E+01

RICHLOROETHANE , 1 2E+01 2E+01 2E+01

TRICHLOROETHANE, 1 OE+OO 2E+D1 2E+D1

RICHLOROETHYLENE 0E+OD 1E+D1 1E+01

RICHLOROPHENOL, 2,4, 3E+01 1E+01 1E+01

RICHLOROPHENOL, 2,4, 0E- 5E+OD 5E+OO

VANADIUM 5E+01 9E+D1 9E+01

VINYL CHLORIDE 0E-01 3E+D2 3E+D2

LENES 3E+01 3E+01 3E+01

171NC 1 ,2E+02 1E+D1 1E+01
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TABLE F. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Surface Water Bodies

SURFACE WATER
SCREENING LEVELS

Freshwater Marine Estuarine
CHEMICAL PARAMETR (ug/L) (ugl1) (ug/L)

Electrical Conductivity
(mS/cm USEPA Method 120. MOD) not applicable not applicable not applicable
Sodium Adsorption Ratio not applicable not applicable not applicable

Note:
1. Source of Freshwater ESLs: Refer to Appendix 1 , Table F-

2, Source of Marine ESLs: Refer to Appendix 1, Table F-2b,

3, Source of Estuarine ESLs: Refer to Appendix 1, Table F-2c.

Surface water screening levels lowest of drinking water goal (freshwater only), chronic aquatic habitat goal,

goal to address bioaccumulation in aquatic organisms and subsequent consumption by humans, and general

nuisance goal (odors. etc.), Refer to Section 2.7 of text for discussion.

Estuarine screening levels lowest of freshwater and marine screening levels.
TPH -Total Petroleum Hydrocarbons. TPH ESLs must be used in conjuncton wih ESLs for related chemicals
(e.g" BTE, PAHs , oxidizers, etc,). See Section 2,2 and Appendix 1 , Chapter 5,
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CHAPTER 5: CUMULTIVE IMACIS

CHATER 5.

CUMTIV IMACTS

INTRODUCTION

CEQA Guidelines 915130(a) requies an EIR to discuss cumulative impacts of a project
when the project's incrementa effect is cumulative considerable, as defmed in

15065(c). There are a number of projects proposed for development in the Parount
area that may contrbute cuulative regiona impacts to those generted by the
Parount Refmery s proposed project. These include reformulated fuels modifications
plaed by other petroleum refieres in Basin as well as other local project. Figue 
shows the loctions of the si major souther Californa refieres. The reformulat
fuels modfications are to be completed in order to supply reformulated gaoline as
requied by Executive Order D- 99 and the resulting CAR RFG Phae 3 requements.
The dicussion below lists projects which are reonaly expeted to proced in the
foreseeable futue, i.e., project inormtion ha bee submitt to a public agency.
Cuulative constction impacts were evaluated herein if the major porton ofconstrction is expecte to ocur dug the sae constmtion peod as Parount's
Clea Fuels project.

Public agencies were contacted to obta inormtion on projects in the Parount 
Figu 5-2 idetifies by number the loction of eah of the projec disc below. The
numbe is used to identify the related projects thoughout the dicusion of cuulative
impacts. Loizd impats were asumed to include projec which would ocur with
the sae time&ae as the Parount' s Clea Fuels project an which are in the
Parount area. These projects generaly include the RFG Pha 3 projec at the British
Petroleum (formerly ARCO) refmcry; the RFG Pha 3 projec at the Conoeo-Phillps
(fonnerly Tosca) refmer the RFG Pha 3 project at the Sbell (formerly Equilon)
rermer. Regiona imacts were asumed to includ projects thoughout the Basin e,

g.,

all refieres.

Some of the impacts of the propose Parount project would primaly ocur durg the
constrtion phae, e.

g., 

trc. Other impats would priy ocur durg the
opeona pha, e. , hads. Oter imts would occur dug both pha, e. , ai
quality.

LOCAL REFINRI

1) CODoea-Phips

The Conoc-Phillps Refinery (fol1erly Tosco and Unoc) is approximately 18 miles
southwest of the Parount Refinery. It consists of faciljties at two locatons
(Wilmington and Carson) approximately thee miles apar. The two integrted sites
tranfe raw, intciate, and finised maris prily by pipelines. Finished

,-.
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products are trnsferrd from the Wilmigton location via the Totrce Tan Fan
pipeline to distrbution termnals in the southern California area or to interstate pipelines.
The RFG Phas 3 project will involve physical changes only to the Conoco-PhiUips
Wilmgton Plant, located at 1660 W. Anaheim Street, Wilmgton, Caifomia, 90745.

ConocoPhillps proposed to modify existing process units at the Wilmington Plant in
order to produce galine in compliance with CAR' s Phase 3 requiements (SCAQMD,
2001). No new proces unts were proposed at the Refmery.

Modcations to the followig units are proposed:

Allation Unit (frtiouation equipment, refrgertion compressor system pums,hca and excbagers)
Acid Plat (vapor rever system)

. Buta Unit (pump

. Caytc Light Ends Fractionation Unit (fttiouation equipmct, pwns and piping)

. Ra Car Offoading Facilities
Butae Storage T;q Syste
Storage Tan Syste
Utities (the mtrogen, ste wat, condcDSte, elecca, hydrocabon Jclief.
an fresspt acid systems).

Assiated modcations and additioDS to storage facilties, pipelies and support
facilties are als expected (SCAQMD, 2001). The origi CAR Phae 3 prject was
evaluate in the Fin Em. (SCAQMD, SCH No. 2000091056, ceed April 5, 200 1).
An Addedum to the April 5 , 2001 Fin EIR was prepaed to includ modfications to
the Los ADgeles Ter includig expanion of ral servce at the tc to inlud
the unoag of ethol (SCAQMD 2003b).

In adtion to the CAR Pha 3 project, ConocPhi1lps ba been issued permts for an
Ethol Imrt and Distrbution Project. In orde to produce gasline without MTBE as
requied by the Governor s Executive Order and to rema compliant with state and

. feder refonnulated fuel stadads, Conoco-Phillps wil replace MTBE with ethol.
Th project is comprise of moifying exstig facilties to pet ethol to be recived
into the Mare Ten for tripment thugh the Wilmgton Plant for ulti
blendig into gaslin at existing, offite maketig terna. A Negative Declaation
ha ben complete (SCAQMD, 2000b) and approved for ths project. Because ths
project was fOWld not to have any signficat effect on the environment, no cuulatve
impacts are expeted. The ConocPhi1ips Refmery is located approximtely fiften miles
from th Parun Refiry so cumulative locizd imts are not expected to occur.
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2) Exxon-Mobil

The Exon-Mobil refiery is located at 3700 W, 190th Street in Torrance, about fourteen
miles southwest of the Paro1Ut Refiery. The RFG Phase 3 project includes
modicaons and/or additions to the fonowing equipment:

Light FCCU - Unsturate Gas Plant Dcbuta
Light HD - Stailiz, Gasline Component Isolation Piping

. Dcisbuta Towcr - Blltanc Hadling. KOH Tower

. Al Fee - Hydrtreaing
Liquefied Petrleum Rail Facilics - Vessels, Loing and Additiona TRck
Fuel Ethol Storae - Taa, Ral and Off-loadg Facilties
Gaslie Storage - Tan

. FCC - Hydtreatcr Reactors and Heatcr Modficaons
Allate - Additive Watr Was Syste and Merox System
Sulfu ConWDtioD Elimon - Overhea Compressor Modcations
Light FCC Gaslinc - Splitt Modficaons

. Torr Loaing Rak (ad fucl etol off-loag rack; modi vapor rc:vcr unt,
piping, and maolds)
Vemon Tenn (add rail car off-loading system two trck off-loag area, gasline
tm lightig area aod drgc syste; modfy ra spur, loag rak. vapr recvCJ
unt, vapr destrcton unt, and two storage ta)

. Ancim (Atwoo) Tcn (ad two tr off-loag area, storage ta lightig area
an drgc syst mod trk tak)
ODe DeW pentac sphere

Assoiate modcations and adonS to storage facilties, pipelines and support
facilties are also expete (SCAQMD, 200la and SCAQMD 2003 c). The Torrce
refinery and loag rak, and the Vernon and Aneim ditrbuton terals arc loced
at lea 10-15 mies from th Paramount Rcfiezy so cumulative 1 1i'l-e imacts ar not
expte to ocur.

3) Shell

The Shell refiery (formerly Equilon and Texao) is locted at 2101 Eat Pacific Coast
Highway, Wilmgton and is sixte miles sout of the Paramount refier. Shell'
Wilmgton Tcnnna is locted adjacent to the southweste porton of its Refiezy at
1926 Eat Pacific Coast Highway, and the mane tennl is locted on MonnoD Island
at Ber 167-169 with the Port of Los Angeles. The propose project wiU also requir
chaes to Shell's other souther Caifornia area ditrbution ters locted in Sign
Hill, Cason, Van Nuys, and Coltonlto. Tbe RFG Pha 3 project includ th
followig proposed modifications:

. Allaon Unit (Contator an Setter, rcfrigertion unt, cxchagerpums, and effuent
trca vessels)

,-",-.
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. C4 Isomeon Unit (vessls. exchager, pums, pjping, stailizr, gas scbber, and
drer)
Hydrlieatcr Unit No. 2 (Olefins Saturation Reactor, pretreatment retor, chge pumps
heat exchagers, trys, stppcrrcboiler, aDd control valves)
Hydrotreatcr Unit No. 4 (cfcsl sjdc stpper, feed ste prehcacr, and heat exchager)
Hydrtrcater Unit No. I
Cataytc Reformng Unit No. 2 (sulfu guard reator)
Fractionator Chges (RCU Main FractioDaJor, FCCU Debutaiz, Fee Prep Towe
Dctar, Al Deisbutaiz, A1 Debuta an C4 Ismeon
Dcisobuta, and HCU Dcropaniz)
Rcfmer Storage Tan moifcations

. . Storage Tan (at Wilmgton, Carson, Signal Hil, Van Nuys, and CoJtonJtoTer)
Pentae Sphere

. No. (dcbuta tower)

. Fle

. Vapr Recovery Systems

. Can Teral (includes storage ta modcaons an a new tr loa rack)

. Lomi Teral (includes an ethanol ralca uuoaing failty)
Sign Hil Ter (include storage ta an trck loag rak moifications)
ColtonlaIto Ten (includes storage ta and trck loag rak modficaons)
Van Nuys Ter (includes storae ta and trck loag ra modfication)

. Mare Ten (includ storage ta mocaons)

. Wilgtn Tcr (inlud stge ta an tr loa rack moficatiom)

Assoiated modfications and additions to storage facilties, pipelies an support
failties al ar expete (SCAQMD, 2001 b and SCAQMD 2002). Tbe Shell refier is
locted 16 mies south of the Parount refiery. The Shell te in Sign Hi, is
locte at leat eight miles from the ParoWlt Refier and the Van Nuys and
CoItonlalto Termnas are locted over 30 mies from the Parount refier.
Loizd cumulative impacts are not anticipated for any oftb failties be of th
dista nom the Parount refier.

4) ChevronTuaco

Tbe ChevonTexaco refmery (formerly Chevron) is locte at 324 West EI Segudo
Boulevd in EI Segudo, Caiforna, about 18 miles west of the Parout refiery,
which is a suffcient distace away to avoid cwnulve lociz imacts with the
Parount refiery. The ChevronTexao refmery ha proposed to mae chages to the
reconfgution of the Refmery by modifYg existig procs opeg unts
constig and intaing new equipment, and providing adtiona anilla facilities in
order to prode the RFG Phas 3 refonnulated gasolines (SCAQMD, 2001 c). Th
propose new refier units inlud:

lsomax Complex (distillation colum, stea reboilers and overhea condes)
. TAM Plat ( rebilCli an ovct condrs)

S-6
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Pentae Storage Sphere
Pentae Sales (rail loading facilties and ralcar storage area)

. TAM Unit (distillation colwn, reflux pumps, stea reOOilers and overhea condeners)
No. I Naphtha hydrotreater (under Option A: one fue, cororessors, exchager, and
pwnps. Under Option B: aJmpressors, cxcbgcr, and pums).

. FCCU Dcpropanizer

. FCCU Debutaizcr

. FCCU Dcethizr (vesels, pums and exchagers)

. FCCU Propylene Cawtic Treag Facilites

. FCCU Butene Caustic Treag Facilties

. FCCU Ame Absorb

. FCCU Relief Systm (heaers)

. FCCU Wet Gas Compressor Intctage Syste Upgres (two excher and one
vesel)
Alylation Plat (tWo aJntators and an acid set1er)
Cooling Tower

. Tri coler for existig DistiUation ColunIsoe Plat (pres vesls, exchager and pums)

. Two floag roof gasline compnent storae 

Modcaons to extig refier unts are proposed for th foUowig:

. TAME Unit (Depcnta colum)

. No. 1 Naphth hydrlrea (uner Option A: mo one fuce; UD Option B:
. moify two fues)
. Dethr (colum)

Relief Syste (vapr recver facilties and fle)
Ma ai blower rotor replaccut

. Wet Gas Compresr
Rotor aDd Gwbx Upgr
RcD1on Extig Out-of.Sc:icc Dcbut
Retryig Distillation Colum

. MTBE strae 

The proposed project also inludes modfications to the ChevronTexaco MontebeUo
Term (storage ta and loadg rak modfications an a new ethol raca
unoadg failty), the Van Nuys Term (storage ta and loadg rak
moficaons), an the Hungtn Beah Ten (storage ta and loadig rack
mocaons).

Due to the distace separatig the CbevronTexaco refiery and term from the
Parount refmery, no cumultive imacts are expected durng the constrction or
opeon of th proposed project

r-'
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5) British Petroleum

Tbe British Petroleum (BP) Refinery (formerly ARCO), located at 1801 E. Sepulveda
BouJevard in Carson, is approximately eleven miles south of the Parount refier.
The BP Caron teoninal is located at 2149 E. Sepulveda Boulevard; the Mae Tenal
2 is located at 1300 Pier B Street withn the Port of Long Beach. The proposed RFG
Phae 3 project wiU also require chages to BP's other southern Californ area
distn"bution tennnas located in South Gate, lUaJto, Long Beach and Signal HiJt. The BP
rermery ha proposed to ma changes to the Refmery by modfyg existg process
opeting unts, consctig and instaling new equipment, and providig additiona
ancilar facilities in order to produce the RFG Phas 3 reformulated gasolines
(SCAQMD, :ZOOid). The proposed new refiery unts include:

. FCCU Gasline Frationaon (Option #1) - reru bottoms splitter (splitter tower, hea
c.'tc!wers, etc.

Modcaons to exg refi unts ar proposed for the followig:

Light Hydro Unit (mod he exchgcr; new exchgcr, piping pums and control
syste)
Ismerition Sieve (convert wrt to hydrotreacr; moificaons to hea exchager,
piping II contrl systems; new reator, exchagers. pums aDd contra! syst)

. No. 3 Reformer Frationator an Overea Conde (piping an control syste; Dew
pumps)
Galine: Frationaon Area (retryig, piping an control syste)

. FCCU Gasline Fractionation (Option #2) convcrt gaslie fronaion ardcpta to a FCCU bottms splitt (retryig; new exchager, fl dr and
prouc coling)
Nort hydrgcn plant (new fee dn pump and vapri)

. MIE Unit (Option #1) - conver into ISO Oct.c Unit (modify hea exchager, piping
and contrl systems; new reative ste hea and hea exchagers)

. MTE Unit (Option #2) - conver into Selective Hydrogcnon Unit (mo strpper
rcboiler, pipmg and contrl syst; Dew bea exchager)
Cat Poly Unit - modfy to a Dimc:tion Unit Hydrtrcaer reator syst (mo
piping an control sys:e; new pums, heat exchager, ves, piping and contol
syste)

. Mid-Bme! Unit - modify to a Gasline Hydrotreater (modfy feed and product piping.
hydrogen supply syste an heat exchger. controls system)

. Tan Fum - piping modfications
Pentae raica loading facility - mod for petae off-loa (new repressur
vaprir systm and two railcar spots)
Propylen: ralca loag facilty - mo for bUte off. loaing,

Associated modifications and additions to distrbution storage failties, pipelines and
support facilties alo are expected (SCAQMD. 2001d). The BP Arcc Refi is loca
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about 11 miles from the Parount Refiery, so cwnulative local imacts are not
expected.

6) Ultrama IDe, VaJero Refinery

The Ultr refiery is locted at 2042 Eat Aneim Street in the Wilmigton distrct
of the City of Los Angeles. . The Ultr refmcr is about IS miles south of the
Parount Refmery. In order to produce the RFG Pha 3 project gasoline UJtr m;
proposed both new and modfied refiery unts (SCAQMD, 2000c). The Ultr's RFG
Pha 3 prjectwouJd mclud th followig new refiery equipment:

Merox Treater
Sour Water Strppe - (stoe ta strpper and vapor recovery system)
Storage Tan
Boiler
Flare
Cooling Tower

Modcaons to the foUowig refier unts were proposed:

Fluid Cataytc Crakig Unit (FCCU - (new Gas Concentrtion Unit Debutar
new pri absori an strppe. Dew accUDrs pums, rebil cr. dioD
colum, vesls and hea excbagcr)
Fluid Cataytc Crakig Unit Liquefied Gas Merox Unit - (new liquefied peoleu
gas (LPG) drer an Selective Hydrgenon Ullt, conver exg drer coluu 10
deroau)
Light En RcvCl Unit - (new dcbutar and depta. convcn existig
depropa to recver buume in Butacr Unit; new vesls pumps aD fi-fan)
Naphth Hydrtr Unit - (mod compresr, new hea excger and pums)
Olefi Treter - (conver to hydrotrc: new reator. new iUpe. new comprer,
chages to piping and new cayst)
Gas Oil Hydrotrca - (Dew pum. ncw compressors an mo hea)
PlatonDer - (new compresr and dcpropaiz) 
Butaer Unit - (new coluu new heat exchager, vesels and pumps)
Storage Tan

. Fle Syste

Assoiat modfications and additions to storage facilties. pipelines and support
facilties are also expected (SCAQMD, 200c). The projec also include modfication 
existing storage ta an new storage ta at the Ultram Marne Tan Far Olympic
Tan Fan, and Mare Tcn. The U1tr Refmcr is locte about 15 mies from
the Paramoun Refiery. so no localizd cumulative impacts are expected.
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7) Thd Party Termial

A number of petroleum companies use third par tenls to distrbute their fuel to
gasoline stations. The tennnals include the Kinder Morgan Orange Terminal, and the
Kider Morgan Colton Tenn. The modfications to the Kinder Morgan Orge and
CoJton Tens included the conversion of an existing fixed roof ta to an intcm
floatig rof ta and a chage in serice of the ta from diesel to ethol. In adtion
new trk unoadg racks were adde to both the Orge and Colton Ter.

OTH NEY PROJECTS

Other propose projects with the genera vicinty of the Parount Refiery are
debed beow.

Cit)' of Loul: Beach

8) Street CODStrction

A$ pa of the ongoing effort by the City of Long Beach to revitaiz cein area, a
number of strcapc improvements have been propose over the next thee yea.
Strcetsping involves ladsping, wideng of streets, sidewal constrction and re,intation of lightig and signge, and constrction of medan on streets. Sever of
thes sttsping activities are curently ongoing or wil be conducte in the futwe
with th vicinty of the Parount Refme, includig the followig;

Atlantic Avenue to Arsia Blvd.
Aresia Blvd. - Downey Ave. to Obispo Ave.

. Parount Boulevard - 70 Street and Aresia Blvd.

. Downy Avenue - 70 Street and Arsia Blvd.
(perna communcation, Le Mayfeld, May 2003).

9) Nort LoD2 Beach Redevelopment Project Area

Nort Long Beah covers an area of 7 540 acres of land. The majority of the land is
witl the Reevelopment project area and is located nort of 1-45 freeway. The area is
bordered by the cities of Compton, Parount and Laewoo Many of the extig
commercia propertes in the area are in varing stages of physical deteoration an were
built with substad design and lack adequate parg.
The redevelopment of Nort Long Beab is aleady underway and is scbeduled to be
complete in approxitely 2026. Par of the revitaization plan for the area include
convertg delining commercial land uses to residential housing or other altevcs
an intig strcetscape improvements (Long Beah, City of, 2002).
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Cit)' of Paramount

10) Industria WarehousiD2 Project

An industra! warehousing project located at the intersetion of Gareld Avenue and
Rosecra BouJevard is projected to begin constrction in approximately Augut 2004.
Th project wil add 78 605 squae feet of warehouse space and is scheduled to be
completed with approxitely six to eight weeks from commencement (Perona
Communcaon, John Caver, May 2003 and November 2003). 

11) RecreatioD Facilty

The City of Parount plan to build a new recreation center at Progres Park. Progrs
Park is located at 15500 Downey Ave. The 4 OOO-squae-foot recreation center wil
replac a 1,400-squae-foot preschool th was origily a house built in the 1940s. The
new facilt"y wil be borne: to the City' s preschool, the Par Pal afer-schoo! progr
youth and adult recreation classes, the local gils softball league, as well as meetigs and
coUnseling seions for GRI (Gang Resistace in Parount) and Neighborhoo Watch.
In adtion, a plaz wi be created and ther wil be extenive landscape and hads
improvements to the pak in the cente' s vicinity. Constrtion is scheduled to begi
approxitely, in April 200. (parount, City of, Press Relea, October 2002, Linda
Benedtt-Le and David Johnn. Parount, City of; Reeaon 
Novem 2003). 
Cit). of Downey

12) DowDey L8Ddi

A mied-us conuercia and industral complex is being proposed in the City of
Downey which is locted five miles nort of the Parount refmery. The site is bouned
by Stewar and Gray roads on the nort Laewoo Boulevard and Clark Avenue on the
west, Impe Highway on the south and Bellfower Boulevard on th eat. The Downey
Landing s proposal included multiple us for 117 acres of the 160 acr site, includg a
28-acr reta cente tht wil occupy the nortern porton, a movief producon stuo
complex for the centr porton, and a business/technology pak on the eater porton.
Kaser Perente plan a new hospitamedica offce complex for 30 acrcs on t1e
southern porton of the propert. The proposed Kaise Permenteproject will include a
six-story hospital and a four-story meica offce building. The remg 13 acres of 
160 aces wil be resed for a schoollparkleag cente.

The fina Envionmental Imt Reprt (ElR) (City of Downey, 2002) discusse the
impact of the Speific Plan. and conta recommended mitigation meaures deigned to
less the exte ofidced imacts (City ofDownCI)', 2002).

,-. . j
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13) Banco Popular Project

The Banco Project is proposed for the nortwest comer of the ' Rosecra
Avenuelewoo Boulevard intersection (13451 Lakewood Boulevard). The project site
conta 577 squae feet and; development wil consist of one buildig contag a

200 squae foot restaurant and a 2,013 squae foot ban. A grdig permt ha 
issued by the City of Downey for the project (personal Communcation Mak Selheim
May 2003).

14) 12651-65 Paramount Boulevard

A residential trct consistig of eight single-famly resideces is under constrcton at
12651-65 Paramount Boulevard (Persna Communcaon Mark Selheim May 2003).

15) 12645 Lakewood Boulevard

A residential trct consistig of eight single-famly residences is proposed for 12645
Laewood Boulevard (persona Communcation Mark Selhcim May 2003).

City of Bel0wer

16) 91 Freeway:Rp Beautication

Ladsping and decorative pating is being performed on the 91 Freeway onloffra
at Beower Boulevard. (City ofBelltlower, 2003).

17) ToWl CeuterPlaz Project

The Town Center Pla project is par of the redevelopment pla to revita the
downtown ar of Bellflower. Ths project wil spa five acres and featue an outr
stage, busines and a tIn station tht would connect to th Metrolin trit syste.
Envinmenta cleace is being sought for a two and one haf mile bicycle path and
walay on what is curently a ralroad trk tht is scheduled to be remved in the nea
futue. This projc: is scheduled to begin constrcton approxily at th end of 2003.
(City ofBellowcr, 2003).

AI QUALITY

CONSTRUClON IMACfS

Constrcuon activities associated with CAR RFG Pha 3 projects at other refineries
have or wil be essentially complete prior to the conuencemcnt of constrction
activities at the Paramount Refiner. December 31, 2003 is the date when MffE must
be pha out of galine sold in Californa so most of the constrcuon activities at other
refie. an tes have be or wil be completed prior to constrction of the
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Paramount Clean Fuels project. No cumulative constrction impacts are expected frm
other refiery projects.

Ai quity jmpacts due to constrction at the Parount Reflnmy are considered to be
less than significat It is expected th constrction activitiesassocjated with severa
other loc projects wiJ occm durg the same tiefre as the proposed project
including the Industr Warehousing Project (No. 10), the Recreational Facilty (No. 11),
the Banco Popular Project (No. 13), and two residential developments (No. 14 and IS).
Potentia) constrction emissions have been estited using the UREMIS2002 Model.
The default assumptions in the UREMIS2002 Model (Yolo-Solano AQMD, 2003) were
used since litte inonntion is available regardig theSe projects (see Appendi B for
adtion inormon).

TABLE 5-1

CUTI PROmCI
PEA DAY CONSTRUCTION EMSIONS(l)

(lbslday)

ACIVITY VOC NOx SOx PMlO
Parunt Clea Fuels Priect 308 118
Indusal Warhouse Priect No. 10) 133 c:) c:l
Retiona Center Proiec eNo. In c:) c:l c:) c:)

Banco PoDU Proiec eND. 13 C:I c:l c:l c:1

Rcsidenti Dec1oDmen! eNo. 14 and 15) c:l
Cuulative Emissions 322 236 118
SCAOMD Thsholds SSO 100 ISO ISO

Cumulatively Simifican! (?

Table sum the constrction emissions of the relate projects (projects with
approxitely one mile of the Refmcr) wjth constron schedules tht might coincide
with constion of the Parount Clea Fuels Project On a cumulatve basis,
consction emisioDS would exce the CEQA thesholds estalised by the SCAQMD
for VQC, asg the constrtion projects occur at the sa tie. Therefore, the
cumulative air quaity constrction impacts are consjdered sjgnficant for VOC
emissions. The cumulative ai quality constrtion imacts are les th sigcat for
CO. NOx, SOx an PMl 

OPERTIONAL IMACTS - CRITERI POLLUTANTS

The RFG Phae 3 projects at all of the loca refmeries wil increae the criteri pollutats
emitt from the refmeries. Direct staona emion sources are generally subject to
regulation. Tbe emissions associat with the cumulve CAR Phae 3 projects are
WoWD in Table 5-2. The operation of the CAR Pha 3 project are expecte to 
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SCAQMDthesbolds for CO, VOC, NOx, SOx and PMIO, so air quality impacts are
signficant." No localized increases in air emssions are expected because the refineries
and tems are locaed a sufcient distaces :fm the Paramount Refier (see Figue

1).

Cumulative impacts associated with other local projects could also occur durg the
operationa phae. Operational emissions from projects other th Parount are
expected to be largely due to mobile source emissions. The operationa emssioDS have
be esti in Table 5.2. 

TABLE 5-2

CUMATI PROJECT
PEA DAY OPERATIONAL EMIONS(I)

(pouDds p:r d:aj'

SOURCE VOC NOx SOx PMIO
Ultr CAR Pha 3 Proiec 514 IS6 2164 2678 287CGhis Ethl Im &. Dis 54(1
Proiec
CODOCPhiIlDs CA RFG Phac 3 136 514 402
BP ARCO CAR Pha 3 Priect
ShcD CA Pha 3 Priect 2.213 482 2030
Exxonobil CA Pha 3 Proiect 288 138 103
CbDTcx CA Pha 3 Priec 393 347 103 2498 843
Th par Tcn
Parunt Clea Fuels Priec 104Intr Warhous Priect (No. 1O) oCl

Iltioua Ceter Prjec (No, 1 nl oCl

BaDCO Popula Prject (No. 13)I'J 109 oCl

Reideti DecloDmet (No. 14 aDd IS)a) oC1

Cumulative EmissloDs 744 441 662 486
SCAQMD Thesholds 550 150 ISO .
Si2Dificat l? YES YES YES YES YES
(I) Ncgavc numbes represent Cmi5ioD redtio,",
(2) Ba 011 UREM2002 Modl, us defat asl1tiOU.

On a regiona basis, RFG Phae 3 fuels produce by the refmeres are expected to result
in a reduction in emiions uom mobile sources tht utiliz the reformulated fuels. Tablesum the expected statewide emission dereas from the mobile sources
which us the reformulated fuels. As a conservative approah, the statewide mobile
sour emiions reductions are Dot credited toward mitigation of cumulative impacts.

A 003755



CHAERS: CUMULATIVE IMPACfS

TABLE 5-3

CAR PHAE 3 EXECTED STATEWIDE EMSSION CHAGES
(pounds per Day)

1998 Average In-Use Future
Fuel Representative In- Dlferelu

POLLUTANT Use Fuel Based on
Flat Limits

2005 2010 2005 2010 2005
NOx 200 33,200 27.200 37 

Ext Hydr 16. 9.3 16. -0.
32 00 18. 33. 19.200 1.00

EvaDOrativc Hydrns 28 800 22. 28,800 22 60
Total Hvdrns 60.800 -41.200 61,800 -41. 1 00
Ncpvc num iDca emon reti. Soce: CA, 1999

Ai quaity impacts associat with opetion of the six RFG Phase 3 projects 
considered signficant since SCAQMD mas emissions thesholds ar expte to be
exceeded. Although operations will excee the signficaCe thesholds, there wiJl be
large regiona benefits from the use of the refonnulated fuels by mobile sources.
Emiions of mobile sources will be reduce for NOx and VQCs coung the
emons being produce by the refmeries and providing an environmenta beefit. The
emsion reducions ar expe to be far grea th the di cumultie emissions
frm the refieres. In addition, the RFG Pha 3 compliat fuels are expeed to result
in a 7.2 pent reduction in potency-weighte emissions of toxic air contats from
mobile sources usg the fuel providing addtiona emissions benefits. Furer, the diesel
sulfu limt of 15 ppmw wil help generate signficat ai quaity beefits by enalig the
effective perforIce of advance diesel exust emissions contrl tehnologies 
red emons of ozone precurrs (NOx an VOCs) an diesl pariculate matter.

The cumultive opetiona emssions asiat with projects in the Parount ar ar
expeted to exce SCAQMD thesholds for CO, VOC, NOx, SOx and PMIO..

Therefore, cuve ai quality impacts are significant.

OPERATIONAL IMACTS - TOXIC AI CONTAMANTS

In order to determe the cumulative impats of toxic ai conta, the emissions

from the implementation of the proposed project were anyz. This is refered to as the

post-project scenao and includs all the existig emiion sources at the Parount
Refmery, plus the proposed modfied emiion sources asiated with the revis
reformulated fuels progr. In addition, the potential cumulative impacts asiated
with the overlap of emissions from other refieries were addressed in the anysis
provide below. The other cumulative projccts (projects 8- 17) are not expeted to emit
toxic air contats durng operations and, therefore, were not includ in 
anysis.

1".
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A comprehensive ai dispersion modeling anysis and a Health Risk Assessment (B)
were perfonned for the projected refinery emissions fonowing completion of the
proposed project This section discses the results of the air disprsion modeling and
health rik asssment. Tbe procedurs used to complete the projected BR are the sae
as those us to complete the basline HR (see Chapter 3 , Air Quaity). Tbe BR 
cont in Volume ll which should be consulted for fuer detals.

Hazrd IdentlcatlD

The list ofTACs evaluated in the post-project sceno is the sae as those idetified in
th bae ass 5sment (see Table 3-6).

Emision EstitiODS and Sources

The estited ma emissions of toxic ai contaants were based on a combintion of
the baslie emiions and engieeg esttes that reflec opetion of the propose
projec. For fuer detals on the emiion este se Chpter 4, Ai Quaty andVolume II. 

HR MethodoloJ:

The source paet for the post-project sceno were us as input to the ISCST3
modl to derme unti ground-level concentrons. The outut from the ISCST3
mode) wa combined with este emissions for each TAC in the ACE2588 model.
The ACE2S88 modl caculate the heath ri asocia with the post-project sceno.
The ISCST3 mol used the sae assumptions as the baele model for recetor grds,
meterologica data and so fort The ACE258B model used the sae asumtion for
the pot-project scenao as the baline modl for multi-pathway anysis, pathways to
exposures, and default exposure asumptions. The modl was us to identify the MEIW
and MEIR for the post-project scenao. The ACE2588 model caculated both
cacinDgenic and non-cacinogenic heath imac.

Posl-Project BR Reults - Cardao2eDic Heath Impacts

Maxmum Exposed IDdividual Worker

Tbe predcte maimllnt cacer ri at the MEW area due to exposure to projecte post-
project emissions was calculated to be 2.l5E-06 or two per millon. The locon of the
MEIW is the sa as tht for the baeline scenao and is shown in Figure 5-3. Table 5-4
shows major source contrbutions to the ME. Emissions from Fugitives - Norteat
Tan Fan account for about 45 percent of the MEIW cancer risk. Emiion of
bene are respnsible for about 7S percent of the MEIW risk (se Table 5-5). The
cancer ri at the MEIW dos not exceed the cancer risk significance theshold in Table
4-1 an is less th significant.
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TABLE 5-

EMION SOURCE CONTRIUTON TO CANCER RISK FOR
POST-PROJECT SCENARO MEIW

Source
SOlUce Name

PerceDt
No. CODtributiOD

100 Fugitives for Norteat Tank Far 45.

111 Heatcrs H303-306

130 Fugitives for lIS Units

Fugitives for Crode Unit 1

Fugitives for Jet Fuel Area

Fugitives for Crode Unit 2

101 Fugitivcs for Nortwest Tan Far
116 Fugitives for New BenSatlsom Unit

114 COGEN 1.7

102 Fugitives for Nort-Centrl Tan Fan
Tan 12502

Flar
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TABLE 5-5

TAC CONTRUTON TO CANCER RISK FOR
POST-PROJCT SCENARO 

Toxic Ai Contaant Cancer Rik Percent
Contribution

Acetaldehvde 42E- C:.I
Arenic 1.22E-08
Bene 1.58E- 74.

Butaene 81E-09
Caum 1.65E-08
Carn Tetrchloride 2.J4E- -:0.
Chloroform 2.l0E- -:0.1
Chomium (Hex) 1.6E-
Ethylene Dibromide 36E- -:0.
Ethvlene Dichloride 22E- -:O.I
Formldehyde 1.20E-
Led 66E- -:0.
Methvlene Choride 77E- -:0.
Nickel 75E- -:0.
Perhlorotbvlcne 1.26E- 0.4
PAHs 61E-07 17.
Prylene Oxide 03E- -:0.
Styene 20E- -:0.
Vinvl Choride 1.61E- -:0.
Total 10E-06

Maxium Exposed Individua Resident

The predicte maUD cacer ri at the MEm. area due to exposure to projected post-
project emissions was caculated to be 9.81E-06 or abut ten per millon. The loction of
the MEff is east of the Refmery an is shown in Figue 5-3. Table 5-6 shows major
source contrbutions to the MEIR Emissions from Fugitives - lIS Unit acunt for
about 21 percent of the MEff risk (see Table 5-6). Emsions of bee are responsible
for abut 60 peent of the MEm. ri (see Table 5-7).
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TABLE 5-

EMSION SOURCE CONTUTON TO CANCER RIK FOR
POST-PROJECT SCENARO MEIR

Souru Source Name Percent
No. CODtrlbutioD

100 Fueitives for Norteas Tan Fan 21.0
itives for Crude Unit I 11.

111 Heater 8303-306 10.

FuJrtives for Crude Unit 2
130 itives for lIS Units

Fueitives for Jet Fuel Area
114 COGEN
101 itive5 for Nortwes Taa'l F8.1i

HeaterH-61
116 FuJrtives for New BcnSatlsom Unit

Heater H-801 2.2
Heater H-802
Heaer H-860
Heater H-62

104 FuJrtives ft!I' Nort- Centr Tan Far
112 Heater HSOI 1.2

Flar 1.2

Heater H-907
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TABLE 5-

TAC CONTRUTON TO CANCER RISK FOR
POST-PROJECT SCENARO ME 

Toxic Ai Containant Cancer Rik Percent
Contrbution

Acetaldehvde 3SE-09 0:0.1

Arenic 92E-
Benne 88E-06 59.

Butadiene 89E-OB
Caium 20E-07 1.2
Can Tetrhlorde 1. 62E- ll 0:0.1
Chlorofonn S9E- 0:0.1
Chromium (Hex) S0E-
Ethvlene Dibromide 30E- 0:0.1
Ethvlene Dichloride 46E- .:.1
Fonnldehvde 04E-
Lead 0IE- IO 

.:.

Methvlene Choride 10E-

.:.

Nickel 6.4IE-
Perchloroethylene 63E-
PAH 70E-0 27.
Propylene Oxde 1.59E- ocO.

Stvc 18E- ocO.

Vinvl Choride 1.22E- ocO.

Tota 81E-0

The one per millon-cancer risk isopleth for the post-project scnard is shown in Figue
3. Ths isopleth was caculte based on the sae asumptions used to calcuat the

residenti cancer risk includg a 70-yca exposue and multi-pathway asumption. The
cacer ri at the MEIR does not exc the cacer risk signficace theshold in Table 4-
1 of ten per millon and is less th signficant. The post project cancer risk is reduced as
a result of the project The reuction is due to the reduced benzene content in products
and procss strea in order to meet CAR Phase 3 requirements, and the overal,
reduction of benzne at the facility by the addition of the benzne satuon anismeon unt, which convert bee to less toxic components.
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Caucer Burden

The cancer burden for the area sUlOundig the Parount Refinery was calculated using
the same assumptions as the baseline cacer burden caculations. The tota excess cacer
burden withn the area of inuence was predicted to be 0. 122 and 0.0054 for the
residetial and occupationa populations, respectively. (See Volume II for fuer
detas.) The combined excess cancer risk was predicte to be 0.127. Tbe cancer burde
does not excee the canr ri signcace thesold in Table 4-1 and is les 
signcant

Sesitive Receptors

Tbe mamum cacer risk to a seitive receptor was estmated to be 7.64E.Q6 or
approxitely eight per millon at the Baxr Elementa School. Ths risk estte 
conseIVaUve as it is ba on a 70.yea contiuous exposue period. The cacer risk 
the sensitive receptors does not exceed the caer ri signficance thesold in Table 4-1
an is les th signcat. 
Post-Projec BR Results - Non-Carcioeeme Heath Impaets

. Acute Hard Index

The highest :ota acute had index for any single toxicological endpoint was esti
to be 0.014, at an ocupationa receptor, for the resirory syste prily due to
exposure to hydrogen sufide (44 percent). The acute had inx doc not exceed the
signficace theshold in Table 4- an is less th signcat

Chrome Had Index

The highest chronic had index for any single toxicological endpoint was estite 
be 0.031 , at an occupationa reeptor, for th respirtory system. prily due to
exposure to benze (39 percent) and formdehyde (23 percet). The chronic hadin doe not exceed the signfica thesld in Table 4-1 and is les th signfica

The cwnultive impacts asciated with the post-project sceno would be below the
signficace crite for cancer risk at the MEIW and the MEIR for the chronic and acute
had indice. Furer, the proposed project would reduce emisions of some toxic air
contAts. e.g. benzne, thus reducing the overll heath risks asociatd with

exposue to Refmery emissions. Therefore, advers cumulative impacts assoiated with
toxi ai contats are not expected from the Paramount Clean Fuels Project.
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TAC Impacts from Other Cumulative Projects

Based on the available data, the cumulative impacts associated with other proposed C)ean
Fuels projects (Project Nos. 1 though 7) are not expeted to result in signficant TAC
impacts since the projects ar disbued thoughout the southern Californa area so TAC
emiions would not be expected to overlap. The other cumulative projects (Project Nos.
8 though 17) are not expected to generte signficant quantities oftoxic ai cDntats

MIGATION MEURS

Mitigation meaures for constrction activities have bee imposed on the varous
individua projects. There are no addtiona feaible mitigation meaur to fuer
coDtrol consction emssions.

The mitigation meaures to mimize emssions asiated with opertion of the relat 
projects include the use of BACI for all new emission sources and modicatioDS to .
existg sources. Tbe use of BACI would controllocaized emissions. A BACT review
wil be completed durg the SCAQMD pet approval process for all new/modfied
sources In adtion, the related refmcr projects would provide regional emon
beefits by reucing emons from mobile sources th use the reformulate fuls

LEVE OF SIGNICANCE AFR MITIGATION

The cumulatve ai quaity impacts due to conscton and operation of the RFG Pha 3
projects exce the SCAQMD signficace thesolds in spite of implementig all
feaible mitigation meaures. The cumulative impacts of TACs for cacer risk at the
ME as less than signficat. The cuultive imac asiated with the post-project
sceno would be below th signficace crite for cance risk at the MEIW, ME
an for th chonic and acut had inde.

HAS AN HAOUS MATERI

PROJECT IMACTS

The cumulative impacts from and between the onsite operation of the refieries

' .

RFG
Pha 3 projects (Project Nos. 1-7) arc not expected to be signcant beus of the
distce betWee Parount and the other failties. The closest refiery with a clea
fuels project to the Parount Refiery is the BP ARca Refmer located about 11 miles
south of the Paramount Refmer. The impts assoiated with the Parount Refmery
propose project are expecte to tmvelles th 1,000 feet, which would Dot reah the
other loc refmenes or any of the other cwnulative projects. Projects Nos. 8 though 17
are not expete to involve hadous maals or generate signficant had impacts.
Therefore, DO significant cumulative. had imacts are expcted with the other relat
projec.
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MITIGATION MEURS

The propose project impacts on hazds are considere significant. However, these
impacts wil Dot combine with the impacts of related projects due to the distace between
the facilties. A number of existig rues and regutions apply to the Parount
Refiery and other proposed projects. Compliance with these JUes and regulations is
expted to miimi refmery-related hads. Compliance with these rues and
regulations should al minim;1-e .te hads at other refmenes.

LEVE OF SIGNICANCE AFER MITIGATION

The impacts of the varous projects on hads are not expected to be cumulatively
considerble as haz at or with one project area are not expeted to impact or lea tohads at oth failties or to combine in the sae locaon.

TRSPORTATIONJTC

For the proposed project, the project's contrbution to cumulative trrttion/trc
impacts is not signficat becuse the ttc conditions would essentiaJly be the sae
whether or not the proposed project is implemented because the proposed project 
such minimAl effects OD trc conditions as exlaieq below.

Cuulative trc imts have ben anyz using the trfic counts taen in 2003 and
assumg gener growt in the area. Table 5-8 shows the baseline and the cumulative
LOS anysis and volume to capacity ratios due to gener growt in the area. These
ratios were caculate assumg a projected trc growt of one percent per yea and DOchages in existig interection geometres. Cumulve impacts arc not expe 
rest in signficat chges in LOS.

The cumultive trffc analysis for the morng pea hour indica th there would be
no chage in the LOS for all but one intersetion in the Parount area. The Laewoo
BlvdJSomeset Blvd. intesection is expete to chage from LOS A to B, which is Dot
considered signficant since trc flow would not be signficantly adversely impacte
Thefore, cumulve imacts OD trc dwig the morng are less th signcat.

The cumultive trffc anlysis for the evening pe hour indicates tht there would be DO
chage in the LOS for all but one intersection in the ParoWlt area The Downey
AveDuelAloDdr Boulevard interstion is expet to chage from LOS C to D. LOS D
tyicaly is the level for which a metropolita area street system is designed The growt
in trc is less th two percent of the overal trc at the intersection and is considered
less th signcant Therefore, cumulative impats on traffic durg th p.m. operations
are le th iigncant.

;-.'-"
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OD-aod-Off Rap Freewa r Traffc Duriog Operatioos

Two freeways borderig the proposed project were anaJyz for traffic impacts durng
operations. The Centu Freeway (1- 1 OS) is located approximately six miles nort of the
propose project and the Aresia Freeway (SR-91) is approximtely 14 miles south. The
cumulative trffc analysis included . the interctions of Downey Avenue and SR-91,
Lakewood Boulevard and SR-9I, both of which are south of the Parount Refmer, and
the interection of Laewood Boulevard and the 1-105, which is nort of th Refier.
The analysis indicates that the LOS at these intections is not expected to chage.
Therefore. the cumultive imacts at thes inteections are exected to be les 
signficat

TABLE 5-

CUMATI TRC IMACTS
LEVE OF SERVICE ANALYSIS AN VOLtJTO-CAACITY RATIOS

OPERATIONAL

BASEL CU T1 IMAcrS
AM PEAK

I PM PEA AM PEA PM PEA

Volum

Vohunuo I VOllllO Volum 10 Capal) I ValumlO Cl1yCapal) I . Cap"ily Caity Rali I C::-l)INEClON LOS Ratio LOS Rati LOS Rati InCl5e LOS
Down Ave, II

I C 0.761 674 003Ra Ave
DaWl Ave. II 

687 871 001 : B 701 001Some Blvd. 854 I B

Down Ave.
637 793 649Alond Blvd.

DoWl Ave.I
SR91 WB off I B

79S 637SR91 WB DO" 780
I BED olf.

Do..xy Ave. &.

I BSRIED 661 673 633 0.00
SR1 ED oll.UI Blvd..I
1J0SEBo 0.s 749 S73 766 001
liDS WBotb,UI Blvd,"

562 I C 745 0.577 000 I 764Rose Ave.Uk Blvd"
0.598 I B 671 621 6BSSommet Blvd.Uk BlvoU

Alondla Blvd.
0,S I 750 O.5SI 00 I '6SI. Blvd &

SR91 WB Daoa
418 I A S86 427 S9&

SR91 WB OIl
Laew BIY4.1
SR1 ED 

0.520 I B 691 0529 704SR,91 ED aaoa
ra..
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LEVEL OF SIGNIICANCE

All intersctions nea the Parount Refiery ar considered to have less th significant
cumultive impacts, since free-flowig trc would contiue and is not expecte to
chage. Therefore, the cumulative impact on trc durg the a.m and p.m would be
consideed Jes th signcat.

MITIGATION MEUR
No signifcat cuultive imacts have be idetified so DO mitigaton meaes are

reuired.

LEVEL OF SIGNIICACE AFER MIGATION

The trc impats assoiated with the proposed project and other relat projec ar not
expeted to be significat or I:esult in adver trc impactS tht would contrbute to the
cumve trc impacts.

DAWQt-

,-.
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EIU! CITY OF LONG BEACH
DEPARTMENT OF PLANNING AND BUILDING

333 West Ocea Boulevard, S'" Floor Long Beach, CA 9Og02 FAX (562) 570-610

COMMUNITY & ENVIRONMENTAL PlNING

April 20, 2005

Elizabeth Campbell
4803 Lorelei Avenue
Long Beach , CA 90808

Dear Ms. Campbell:

The City is in receipt of your letter dated April 15, 2005. In conformance with the
California Environmental Quality Act (CEQA), the comments received to the Draft
Environmental Impact Report (DEIR) for the Long Beach Memorial Medical Center
Expansion project will be made available to the public, along with the response to
comments, ten (10) days prior to the scheduled public hearing.

. The Long Beach Planning Commission is scheduled to review the Final Environmental
Impact Report (FEIR) at the May 5, 2005 hearing. The hearing is scheduled at 1 :30

m. in the City Hall Council Chambers. The FEIR wil be available for a ten-day review
period beginning April 25, 2005. A copy of the FEIR will be sent to all parties that
submitted comments on the Draft EIR, and wil also be available at the Long Beach
Central Library, Burnett Branch Libra and Dana Branch Library, as well at City Hall,
Department of Planning & Building, Floor reception desk and Sapphos
Environmental , Inc., 133 Martin Alley, Pasadena, Ca. The City wil also make the Final
EIR available for public review on the City of Long Beach Web site at:
ww . Ionobeach .Qov/plan/pb/epd/er.asp

If you have any questions, please contact me at (562) 570-6193.

Sincerely,

Anita Garcia
Project Manager



\lTY OF LOS ANGELES
FIRE DEPARTMENT

1320 NORTH EASTERN AVENUE
LOS ANGELES, CAliFORNIA 9063. 3294

(323) 890-4330

April 6 , 2005
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FORESTER & FIRE WARDEN

Ms. Anita Garcia
Department of Planning and Building
City of Long Beach
City Hall , 5 Floor
333 West Ocean Blvd.
Long Beach, CA 90802

Dear Ms. Garcia:

DRAFT ENVIRONMENTAL IMPACT REPORT FOR THE LONG BEACH
MEMORIAL CENTER EXPANSION PROJECT

, "

CITY OF LONG BEACH"
(EIR #2225/2005)

The Draft Environmental Impact Report for the aforementioned proposed project has been
reviewed by the Planning Division, Land Development Unit, and Forestry Division of the
County of Los Angeles Fire Department. The following are their responses:

LAND DEVELOPMENT UNIT:
This project is located entirely in the City of Long Beach. Therefore, the City of Long Beach
Fire Department has jursdiction concerning this project and wil be setting conditions.

This project is located in close proximity to the jurisdictional area of the County of Los Angeles
Fire Departm nt. However, this project is unlikely to have an impact that necessitates a
comment concerning general requirements from the Land Development Unit of the County 
Los Angeles Fire Department.

Should any questions arise please contact the Land Development Unit, EIR Specialist at (323)
890-4243.

SERVING THE UNINCORPORATED AREAS OF LOS ANGELES COUNTY AND THE CITIES OF:

AGOURA HILLS
ARTESIA
AZUSA
BALDWIN PARK
BELL

8ELL GARDEr-S
BELLFLOWER

BRADBURY
CALABASAS
CARSON
CERRITOS
CLAREMONT
COW ERCE
COVINA

CUDAHY
DIAMOND BAR
DUARTE
EL MONTE
GARDENI\
GLE"rOR ,
HAWAIIAN GARDENS

HAWTHORNE
HIDDEN HILLS
HUNTINGTON PARK
INDUSTnY
INGLEWOOO
IRW1NDALE

LA CANADA FLiNTRIDGE

LA MIRADA

LA PUENTE
LAKEWOOD
LANCASTER
LAWNDALE
lQMITA
L YNWOOD

MALIBU

MAYWOOD
NORWALK

PALM DALE

PALOS VERDES ESTATES
PARAMOUNT
PICO RIVERA

POMONA
RANCHO PALOS VERDES
ROLLING HILLS
ROLLING HILLS ESTATES
ROSE MEAD

S"'N DIMAS
SANTA CLARITA

SIGNAL HILL
SOUTH EL MONTE
SOUTH GATE.
TEMPLE CITY
WALNUT
WEST HOLLYWOOD
WESTLAKE VILLAGE
WHiniER



Ms. Anita Garcia
April 6, 2005
Page 2

FORESTRY DIVISION:
The statutory responsibilities of the County of Los Angeles Fire Department, Forestry Division
include erosion control, watershed management, rare and endangered species, vegetation, fuel

modification for Very High Fire Hazard Severity Zones or Fire Zone 4, archeological and

cultural resources , and the County Oak Tree Ordinance. The areas gennane to these statutory
responsibilities have been addressed.

If you have any additional questions , please contact this office at (323) 890-4330.

Very trly yours

.. 

DAVID R. LEININGER, CHIEF , FORESTRY DIVISION
PREVENTION BUREAU

DRL:lc



LAUR RICHASON City Ha: (562) 570-816
Distrct Offce: 570-420

FAX: 570-7135
TDD: 570-629CITY OF LONG BEACH

COUNCILWOMAN - SIXTH DISTRICT

May 5, 2005

Long Beach City Planning Commission
333 W. Ocean Blvd.
Long Beach, CA 90802

Good afternoon.

I am writing this letter today to be read into the record regarding Agenda Item 2: Long
Beach Memorial Medical Center

As Councilwoman ofthe Sixth District , both Memorial Hospital and Miler Children
Hospitals are in my District. Over the last year, I have participated in many discussions
regarding the proposed expansion being considered today.

Given the recent hospital closures throughout our region and the state , I strongly

support efforts to provide quality health care for our growing Long Beach population.
However, it has been brought to my attention that a few issues need to be addressed
that I fully support resolution of. 

First, regarding public participation. I believe that it is necessary to have one more
meeting so all residents can have the opportunity to participate and further it is
imperative that notice for this meeting be sent in tri-lingual format 
(English/Spanish/Khmer). It is my understanding that bilingual notices were not sent to
the public and in such a diverse city with potential impacts on minority communities it is
important that information be provided in all languages. Further, it wil also be
necessary that translation be available at that meeting. I am willng in conjunction with

city and hospital staff to organize this meeting, which should take place prior to this item
coming before the City Council in June.

Secondly, I understand that there is a concern for the 50 plus residents who reside in
the residential building considered part of the expansion proposal. Prior to the above-

motioned community meeting, I would like the following:

. ... :::

" "" 0-

:::. . . -.... .

1. Verification of Memorial Hospital's ownership of that building
2. Clarification of city limitations on addressing private property issues;
3, Long Beach Housing Corporation s determination of whether or not this property

is deemed affordable housing;

Civic Center Plaza, 14th Floor, 333 West Ocean Boulevard, Long Beach, CA 90802
Distrct Offce, 1133 Rhea Street, Long Beach, CA 90806

(562) 570-6816 - City Hall (562) 570-7135 - FAX
Email Address:distrct6 longbeach.gov



4. If the propert is deemed affordable housing, Memorial/Miller would agree to the
relocation benefits normally applied in such circumstances; and

5. The City would commit to working with the residents over the next 5- 10 years t

make sure that residents are aware of affordable housing units in the City as they
become available.

Thirdly, regarding the worker and labor access issues, I have spoken with Dr. Marks
and SEIU and I am more than wiling to participate in discussions to insure that quality

work and future worker concerns are considered and addressed.

In conclusion, I completely support the staff recommendation to certify the
Environmental Impact Report and I respectfully request your assistance in resolving
these last remaining issues prior to City Council review so that we can obtain expedient
support from the Council and begin commencement on this much needed project.
Thank you for your time this afternoon.

Councilwoman Laura Richardson
Sixth District

CLRlL
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LULAC of Greater Long Beach, Council 3088
One World Trade Center

O. Box 32364
Long Beach, CA 90832

May 5 , 2005

City of Long Beach
Plang Commission
333 W. Ocean Blvd.
Long Beach, CA 90802

Dear Plang Commissioners:

The Long Beach League of United Latin American Citizens, Council
3088, support the projected expansion of servces to the communty
by Memorial Care Health Systems. The increase of servces for
children is good for the community We only ask that cert actions
be underten in order to mimize the impact of this expansion on
the aleady overburdened neighborhoods surounding the hospita.

On the top of our list is our concern that ths project will destroy at
least 50 unts of afordable housing without replacing them. LULAC
urges a reconsideration of ths proposal. We believe that afordable
housing should be the top priority of the Plang Commssion and
rather then destroy these unts more should be built utilizing modem
constrction methods.

LULAC also urges the Commission to explore a covenant that
requies the hospita to hie local residents on its constrction project.
We as th the hospita hie local workers and that their pay and
benefit stadads adhere to industr gudelines.

LULAC requests that inormation and notifications surounding this
proposed expansion project be trslated into languages that are
spoken by the suroundig communty.

LULAC requests that all inormation concerng this expansion
project be released to the community d press, well in advance of



any action, proposed or otherwse, and that there be adequate time for
public review and response. Ths includes the release of techncal
documents describing the project and any impacts, includig the
Envionmenta Impact Report.

LULAC strongly urges you to tae the above actions, in the interest
" of the public good. We know that were Long Beach Memorial
Hospita located in your neighborhood you would also be concerned
about the impact of ths expansion on your quaity of life
notwthstadig the overall benefit the project would brig.. Should
you have any questions, please feel free to contact us at (562) 397-
8118.

Sincerely Yours

Thomas R. Go 
President, Great Long Beach
LULAC Council 3088

cc: Angel Luevano, Director, State LULAC
LULAC Council 3088 Board


