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4.24 Human Health and Safety (CEQA) 
4.24.1 Human Health Risk Assessment (CEQA) 
4.24.1.1 Introduction 
Due to changes in activity levels at LAX associated with implementation of any of the LAX Master Plan 
build alternatives, increased emissions of toxic air pollutants (TAPs) are possible.  Like other facilities that 
accommodate vehicles that consume fuel, LAX may release TAPs to the air in the vicinity of the airport.  
These TAPs may come from aircraft, ground service equipment (GSE), on- and off-airport traffic, 
maintenance facilities and other sources.  Potential impacts to human health associated with releases of 
TAPs may include increased cancer risks and increased chronic (long-term) and acute (short-term) non-
cancer health hazards from inhalation of TAPs by people working, living, recreating, or attending school 
on or near the airport. 

Possible impacts to human health can be assessed through development of a human health risk 
assessment (HHRA) as part of the CEQA analysis.  Conclusions regarding the significance of impacts 
relating to the HHRA are strictly for the purposes of CEQA.  An HHRA for toxic air pollutant (TAP) 
emissions associated with the proposed LAX Master Plan, as required under State of California statutes 
and regulations, was conducted in four phases as defined in California Environmental Protection Agency 
(CalEPA) and U.S. Environmental Protection Agency (USEPA) guidance.  These steps included:  

♦ Identification of chemicals (in this case, TAPs) that may be released in sufficient quantities to present 
a public health risk (Hazard Identification). 

♦ Analysis of ways in which people might be exposed to chemicals (TAPs) (Exposure Assessment). 
♦ Evaluation of the toxicity of chemicals (TAPs) that may present public health risks (Toxicity 

Assessment). 
♦ Characterization of the magnitude and location of potential health risks for the exposed community 

(Risk Characterization). 

The purpose of the HHRA is to address potential human health impacts from inhalation of TAPs related to 
implementation of the LAX Master Plan, including both cancer risks and non-cancer health hazards.  Risk 
assessment is an evolving and highly uncertain process.  Large uncertainties exist in the estimation of 
emissions of TAPs from airport mobile sources (particularly emissions of acrolein from aircraft), the 
dispersion of such TAPs in the air, actual human exposure to such TAPs and the health effects 
associated with such exposures.  This HHRA relied upon the best data and methodologies available. 

The following summary of human health impacts is provided to ensure that conclusions regarding the 
impacts of the project are readily accessible despite the complex and quantitative nature of the analysis 
found in the rest of this section.  Additional technical details of the analysis are provided in Technical 
Report 14a, Human Health Risk Assessment Technical Report, and in Technical Report S-9a, 
Supplemental Human Health Risk Assessment Technical Report. 

For more information regarding the air quality analysis and related mitigation options that could serve to 
reduce human health risk, see Section 4.6, Air Quality.  For more information on other topics related to 
human health, see Section 4.24.2, Health Effects of Noise, and Section 4.24.3, Safety. 

The primary findings of the human health risk assessment are as follows: 

♦ Health risks for the majority of nearby residents (cancer, non-cancer chronic and non-cancer acute) 
would be lower for Alternative D without mitigation than for 1996 baseline or for Year 2000 conditions.  
Some health risks for maximally exposed individuals (cancer [1996 baseline] and non-cancer chronic 
[Year 2000]) for Alternative D with or without mitigation would increase slightly in small areas adjacent 
to the airport compared to 1996 baseline and Year 2000 conditions; however, the increase would be 
less than significant. 

♦ Health risks for nearby residents (cancer, non-cancer chronic and non-cancer acute) would be lower 
for Alternative D without mitigation in 2013 and 2015 than they would be if no Master Plan 
improvements were undertaken (i.e., the No Action/No Project Alternative). 
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♦ Lower predicted health risks for Alternative D are due to more efficient aircraft operations and 
improved traffic flows on and near LAX compared to the No Action/No Project Alternative and 
reduced airport activity (fewer annual passengers) when compared to other build alternatives.  
Increased airport efficiency would result in fewer emissions from aircraft, particularly because of 
reduced idling and taxi times for heavy aircraft.  In fact, because aircraft emissions are so important in 
determining noncancer health hazards, reduced emissions from aircraft result in noncancer hazards 
being less for Alternative D than for 1996 baseline conditions.  Also, relatively small increases in MAP 
and associated vehicle traffic limit any increases in diesel emissions associated with Alternative D.  
These emissions are responsible for most potential incremental cancer risk.  Small increases in diesel 
emissions result in small increases in potential cancer risk for Alternative D compared with 1996 
baseline conditions. 

♦ Some health risks (cancer, non-cancer chronic and non-cancer acute) for Alternatives A, B, and C 
after mitigation would increase in some locations compared to 1996 baseline and Year 2000 
conditions.  In some cases (non-cancer chronic and non-cancer acute), these increases would be 
greater than CEQA thresholds of significance.  However, health risks would decrease for most 
locations near the airport.  For the most part, health risks would be lower for these three build 
alternatives in future years with or without mitigation than under the No Action/No Project Alternative. 

♦ If no airport improvements were undertaken (the No Action/No Project Alternative), health risks for 
nearby residents from airport-related sources would increase from 1996 to 2015, due to increased 
airport activity and continuing congestion. 

♦ Cumulative cancer risks would increase slightly for all alternatives.  Areas where cumulative risks 
would increase are small, and the contribution of the alternatives would be very low compared to total 
risks from all sources in the area. 

♦ Cumulative non-cancer hazards (chronic and acute) could only be evaluated in a general way.  
Possible cumulative hazards under Alternative D may be less than 1996 baseline and Year 2000 
conditions.  Possible cumulative hazards for the other build alternatives would increase above 1996 
levels. 

The basis for these conclusions is briefly summarized below. 

Methods for Estimating Impacts to Human Health 
An HHRA for TAPs released from LAX during airport operation was conducted as defined in California 
Environmental Protection Agency (CalEPA) and U.S. Environmental Protection Agency (USEPA) 
guidance.  An HHRA examines the potential for long-term exposure (exposure over many years) to 
increase both cancer risks and non-cancer hazards.  In addition, the HHRA evaluates the potential for 
short-term (1-hour) exposures to cause immediate, or acute, health impacts. 

The HHRA was conducted in two phases.  First, a screening level assessment was used to focus the final 
HHRA on TAPs, receptors (people), exposures, and locations of potential concern for the EIS/EIR 
process.  During the screening level assessment, emission sources for TAPs at LAX were identified, 
emissions of individual TAPs were estimated, and TAPs of concern for LAX were selected.  In addition, 
populations that may be affected by TAPs from LAX and exposure pathways (e.g., inhalation of TAPs in 
air, deposition of TAPs onto soils) were identified.  Screening-level air dispersion modeling was 
conducted to assist with initial determination of which areas and populations near LAX were the most 
important for the final risk characterization, and to assist in evaluation of deposition of TAPs onto soils 
and other surfaces. 

During the final HHRA, refined air dispersion modeling was conducted and incremental cancer risks and 
non-cancer health hazards were characterized for receptor populations (people living near LAX) and 
exposure pathways identified in the screening level assessment. 

The HHRA found that most potential risk and hazard to human health could be attributed to releases of 
only a few chemicals, including diesel particulates, 1,3-butadiene, benzene, and acrolein.  The HHRA 
also found that inhalation of these TAPs was the only notable way in which people living near LAX might 
be exposed. 

As noted previously, risk assessment is a highly uncertain process.  Uncertainties associated with the 
HHRA for the LAX Master Plan are discussed in the following sections and in more detail in Technical 
Report 14a and Technical Report S-9a.  Important uncertainties discussed include: exposure 
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assumptions, estimation of emissions of TAPs from airport mobile sources (particularly emissions of 
acrolein from aircraft) and evaluation of cumulative impacts.  In light of the uncertainties, and consistent 
with state and federal guidance on risk assessment in other contexts, the methods used in the HHRA 
were conservative.  That is, methods were used that are more likely to overestimate than underestimate 
possible health risks and hazards. 

For example, cancer risks were calculated for hypothetical individuals living at locations where TAP 
concentrations are predicted to be highest.  These individuals are assumed to be exposed for 24 hours 
per day on almost all days of the year and for 30 or 70 years (essentially a lifetime) to maximize estimates 
of how much chemical a person might inhale while living near LAX.  In addition, people are assumed to 
be outdoors where TAP concentrations in air are highest during the entire time that exposure takes place, 
despite the fact that persons spend considerably more time indoors than outdoors.  Cancer risk estimates 
based on these conservative exposure assumptions represent upper bound, or worst case, predictions 
that may be associated with breathing chemicals released from LAX during and after implementation of 
the Master Plan.  Actual members of the population near LAX that are not as highly exposed would be 
expected to face lower health risks. 

Furthermore, there is very little current data, research information, and analysis on TAPs resulting from 
airport operations.  This is particularly true relative to TAP emission factors for aircraft.  Data used to 
estimate emissions were frequently obtained from regulatory databases.  Estimates from these sources 
are often based on limited measurements and have been chosen to represent high end, or even upper 
bound, estimates of possible releases.  The basis for most of the TAP emission factors developed by 
USEPA and CARB for commercial aircraft is from data derived from the testing of one aircraft type 
conducted about 20 years ago.  These published emission factors were intended for the development of 
state and regional emission inventories and were not envisioned for use in atmospheric dispersion 
modeling of TAPs from individual airports.  This risk assessment also used additional, more recent 
information on engine testing (the most recent from 1990), but a great deal of uncertainty remains 
concerning emission factors for newer engines using commercial jet fuels.  Moreover, the combined 
human health and environmental effects of airport-related TAPs with TAPs from other sources are also 
not well documented.  In some important cases, for example acrolein, emission estimates could 
substantially overestimate actual releases from LAX.  Available information for acrolein suggests that it 
may be an important TAP in emissions from jet engines.  Acrolein accounts for nearly all non-cancer 
hazard associated with airport operations.  Acrolein, however, has not been identified as a primary TAP of 
concern in the South Coast Air Basin (although it is listed as a TAP by state and federal agencies), was 
not addressed in a recent study of air toxics exposure (i.e., the MATES-II Study) conducted by the South 
Coast Air Quality Management District (SCAQMD), and few measurements of acrolein are available for 
either jet exhaust or ambient air.  The paucity of data on acrolein emissions from jet aircraft engines 
contributes to the uncertainty of non-cancer hazard estimates. 

Uncertainties also exist in the estimation of cumulative impacts of LAX Master Plan alternatives because 
insufficient data exist to derive the direct contribution of LAX operations to cancer risks and non-cancer 
hazards in surrounding communities.  Discussed in the following sections are studies on which estimates 
of cumulative risk and cumulative non-cancer hazards presented in this HHRA are based and their 
associated limitations. 

For these and other reasons, the results of the analysis discussed below are based on the best data, 
information, and modeling techniques currently available but are still potentially subject to a high degree 
of imprecision and uncertainty. 

Possible Project Impacts on Human Health 
Estimates of possible cancer risk or non-cancer hazard as incremental impacts relative to 1996 baseline 
and Year 2000 conditions were developed for this analysis.  This approach allows direct comparison of 
the relative impacts of the build alternatives and the No Action/No Project Alternative. 

Cancer Risks 
After mitigation measures are implemented, incremental cancer risks for Alternatives A, B, and C in 2005 
would be less than significant.  In all areas, cancer risks would actually be less than those for 1996 
baseline conditions resulting in beneficial impacts under Alternatives A, B, and C in 2005.  After build out 
in 2015, incremental cancer risks for Alternatives A, B, and C are estimated to be less than the CEQA 
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threshold of significance, and even larger areas near the airport might experience reduced cancer risks.  
Estimated incremental cancer risks would decrease for Alternative D with or without mitigation from those 
for the 1996 baseline for almost all locations in the vicinity of the airport for both interim and build out 
years.  Slight increases in estimated incremental cancer risks are predicted for a very small area adjacent 
to the airport compared to 1996 baseline; however, these increases would be less than significant. 
Non-Cancer Hazards 
After implementation of mitigation measures, chronic non-cancer health hazards for Alternatives B and C 
would decrease, but would remain greater than 1996 levels in an amount above the CEQA threshold of 
significance in horizon year 2015.  Chronic non-cancer health hazards for Alternative A would not exceed 
the significance threshold in horizon year 2015.  Chronic non-cancer hazards for Alternatives A, B, and C 
would not exceed the significance threshold for the interim year, during construction.  Acute non-cancer 
health hazards would increase from 1996 levels in an amount above the CEQA threshold of significance 
in horizon year 2015 for Alternatives A, B, and C.  Nearly all non-cancer hazard is caused by acrolein, 
and possible effects to people exposed to this TAP are limited to mild irritation of eyes and mucous 
membranes.  More serious effects on health are not anticipated at the low concentrations predicted in air 
near LAX. 

Non-cancer hazards would decrease under Alternative D with or without mitigation from 1996 baseline 
conditions for all locations in the vicinity of the airport for both interim and build out years.  This finding 
holds true for both chronic and acute non-cancer hazard estimates.  The beneficial impacts of Alternative 
D are predicted even for locations where TAP concentrations might be highest. 

The paucity of data on acrolein emissions from jet aircraft engines makes estimates of non-cancer health 
hazards very uncertain.  Emissions estimates for acrolein are based on available data that were 
generated from older aircraft engines not generally in use today and using military fuel that differs from 
fuel used at LAX.  Acrolein is not generally recognized as a significant TAP in the South Coast Air Basin 
and a recent study near Chicago's O'Hare airport failed to detect acrolein in essentially all samples taken 
in communities near the facility.  All of this information suggests that the analysis presented for acrolein in 
the HHRA may substantially overestimate releases, and thus may overestimate possible chronic and 
acute impacts to human health. 

Comparison to Year 2000 Conditions 
Incremental cancer risks and non-cancer hazards were also estimated using Year 2000 conditions as a 
basis of comparison.  Airport activity in the Year 2000 included about 9 million additional annual 
passengers above activity observed in 1996.  The difference in TAP emissions between Year 2000 
conditions and the alternatives was therefore less than the difference between 1996 baseline and the 
alternatives.  As a consequence, incremental cancer risk and non-cancer hazard estimates are less when 
Year 2000 conditions are used as the reference for almost all receptors and locations within the study 
area. 

Cumulative Project Impacts 
Cumulative impacts of the four build alternatives were evaluated first by comparing possible incremental 
cancer risks from the Master Plan alternatives with estimates of total air pollution cancer risks from all 
sources conducted by the South Coast Air Quality Management District (SCAQMD) in the Multiple Air 
Toxics Exposures Study (MATES-II) study.  Alternative D would reduce cumulative cancer risks 
compared to 1996 baseline conditions.  Alternatives A, B, and C would reduce cumulative risks in some 
locations and increase them in others.  In areas where cumulative risks would increase, the contribution 
of these alternatives to cumulative impacts would be very low compared to total risks from all sources in 
the area. 

Cumulative impacts of the four build alternatives were evaluated for chronic and acute non-cancer health 
hazards using data from the USEPA.  These data can be used in a general way to illustrate the possible 
range of relative impacts among the build alternatives, but lack resolution to make predictions of impacts 
for specific locations around the airport.  Alternatives A, B, and C could cause an increase in relative non-
cancer hazards for both chronic and acute exposures, for some areas near the airport.  In other larger 
areas, changes to the airport might result in a net decrease in cumulative hazards.  Impacts associated 
with Alternative D are predicted to reduce cumulative hazards at all locations around the airport for both 
chronic and acute non-cancer health effects. 
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Comparison of Build Alternatives and the No Action/No Project Alternative 
The No Action/No Project Alternative assumes that no substantial changes are made to current LAX 
facilities, and is based on projections of growth in airport activity between 1996 and 2015.  Airport 
congestion during this time is expected to grow worse without additional capital improvement.  In all 
cases, build alternatives are expected to relieve current and predicted future congestion by making airport 
operations, particularly aircraft operations, more efficient. 

As a result, after implementation of mitigation measures, the build alternatives would generally reduce 
predicted impacts to human health compared with the No Action/No Project Alternative.  Implementation 
of any of the build alternatives is therefore anticipated to reduce future health impacts for most people 
living, working, or going to school near the airport.  For all of the build alternatives with or without 
mitigation, cancer risks would be lower than those associated with the No Action/No Project Alternative.  
After mitigation predicted chronic non-cancer human health impacts for maximally exposed residents 
under Alternatives B and C are slightly higher for some areas than those predicted with the No Action/No 
Project Alternative; however, the non-cancer human health impacts under Alternatives A and D would be 
lower than those associated with the No Action/No Project Alternative.  Predicted acute human health 
impacts for Alternative D with or without mitigation would be lower than those associated with the No 
Action/No Project Alternative.  Acute impacts under the other build alternatives with or without mitigation 
would be higher than the No Action/No Project Alternative. 

4.24.1.2 General Approach and Methodology 
The objective of the HHRA is to determine the increased incremental health risk, if any, associated with 
implementation of the Master Plan alternatives for people working at the airport, and for people living, 
working, or attending school in communities near the airport.  Existing sources of TAPs at LAX were 
identified by evaluating aircraft operations and through a survey of operations of private entities using 
airport space.  Emissions rates from identified sources were then estimated using regulatory guidelines, 
literature sources and survey results.  These emission rate estimates served as a baseline for further 
analyses. 

Methods for Estimating Possible Project Impacts to Human Health 
Possible future emissions associated with LAX under the No Action/No Project Alternative and four build 
alternatives were estimated from the established baseline by either increasing or decreasing emission 
rate estimates from specific sources based on projected changes in airport operations for two horizon 
years, an interim year and 2015.  The interim year is 2005 for the No Action/No Project Alternative and 
Alternatives A, B, and C, and 2013 for Alternative D.  Projected future emission rates from LAX sources 
were then used as inputs, along with meteorological and geographic information, to an air dispersion 
model.  This model predicted possible future concentrations of TAPs for each horizon year at hundreds of 
locations within a defined study area around the airport. 

Subsequently, incremental human health risks that might be associated with inhalation of TAPs at 
locations where TAP concentrations were predicted were estimated by first subtracting estimates of 
baseline concentrations of TAPs at each location, then estimating possible human health risks of the 
resulting incremental concentrations using standard methods developed by the California Environmental 
Protection Agency (CalEPA) and the U.S. Environmental Protection Agency (USEPA).  Health impacts 
were estimated for both potential cancer risks and non-cancer health hazards.  In cases where air 
concentrations of TAPs were predicted to be less for an alternative than for the baseline, cancer risks or 
non-cancer hazards were reported as negative values.  Negative values thus represent an incremental 
decrease in possible human health impacts as a result of implementing a Master Plan alternative. 

Results of the analysis were interpreted by comparing incremental cancer risks and non-cancer hazards 
to regulatory thresholds.  These comparisons were made for maximally exposed individuals (MEI) at 
locations where maximum concentrations of TAPs were predicted by the air dispersion modeling, and for 
all modeled locations within the defined study area.  An impact was considered significant815 if 
incremental risks or hazards to MEI for any of the build alternatives exceeded regulatory thresholds.  An 
impact was considered beneficial if incremental risks or hazards to MEI decreased compared to baseline.  
                                                      
815 The term "significant" is used as defined under CEQA regulations and does not imply an independent judgment of the 

acceptability of risks or hazards. 
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Further, potential impacts (or benefits) were evaluated by geographic display of incremental risks and 
hazards in areas surrounding LAX where implementation of the Master Plan could result in a change 
(increase or decrease) in concentrations of TAPs. 

Cumulative Cancer Risks 
Finally, the broader-scale, cumulative impacts of LAX emissions on air quality, both with and without 
implementation of the LAX Master Plan, were evaluated using data collected for and analyzed in the 
Multiple Air Toxics Exposure Study in the South Coast Air Basin (MATES-II) recently completed by the 
South Coast Air Quality Management District (SCAQMD).816  In this study, some common TAPs found in 
air in the South Coast Air Basin were measured.  Sources of these TAPs were not separately assessed, 
and data collected reflected contributions from all sources in the Basin, including LAX.  Cancer risks for 
exposure to TAPs in air were estimated using methods similar to those used in this assessment to 
estimate human health impacts from inhalation exposure.  Risks estimates were not developed 
specifically for areas near LAX; however, a range of possible cancer risks was presented for different 
regions within the Basin.  The assessment accepted this range of risks as representative of current 
conditions in the vicinity of LAX.  Changes in cumulative risks were therefore estimated by adding 
incremental increases in cancer risk to risks estimated in MATES II, or by subtracting incremental 
decreases in cancer risk.  Only incremental risks were considered for these comparisons because the 
MATES II risk estimates were considered to already include current impacts due to releases from LAX.  
Regulatory thresholds were not available for evaluating the significance of changes in cumulative impacts 
under CEQA. 

Cumulative Impacts for Health Hazards Other Than Cancer 
An analysis of cumulative health hazards for impacts other than cancer using data presented in USEPA's 
National Air Toxics Assessment is included in this Final EIS/EIR.  USEPA817 provides estimates of non-
cancer hazards for TAPs in air based on information from the Toxics Release Inventory818 and other 
sources, and air dispersion modeling.  USEPA predictions were used as estimates of current total impacts 
from all sources in the vicinity of LAX and thus provided the baseline for assessment of cumulative 
impacts.  Additional detail is provided in Technical Report S-9a. 

Cumulative Impacts for Acute Health Effects 
An analysis of acute hazards associated with LAX emissions, both with and without implementation of the 
LAX Master Plan, is provided in this Final EIS/EIR.  Generally, predicted concentrations of TAPs released 
from LAX suggest that acute health hazards would not be expected.  The exception might be levels of 
acrolein in LAX emissions as discussed previously.  This TAP contributes almost all of the non-cancer risk 
estimated to be associated with the No Action/No Project Alternative and all of the build alternatives.  The 
reference exposure level (REL)819 for this TAP for evaluation of chronic exposure (0.06 micrograms per 
cubic meter [µg/m3]) and the REL for evaluation of acute (short-term, 1 hour) exposure (0.19 µg/m3) are 
not greatly different.  Since some estimates of non-cancer hazard following chronic (long-term, 70 years 
for adult resident, 6 years for child) exposure based on predicted acrolein concentrations associated with 
LAX operations were significant, as described in subsection 4.23.1.6, the possibility that short-term 
concentrations might exceed 0.19 µg/m3 was evaluated.  No data are available currently to characterize 
1-hour maximum concentrations of TAPs in air in the South Coast Air Basin.  Therefore, conservative 
(likely to overestimate) approximations of such short-term concentrations were made using generic 
conversion factors and the annual average estimates of acrolein in air from USEPA.  The estimates are 
subject to much uncertainty, but can be used to provide a semi-quantitative evaluation of the possible 
range of cumulative impacts.  Additional discussion is provided in subsection 4.24.1.7, Cumulative 
Impacts, and Technical Report S-9a. 

                                                      
816 South Coast Air Quality Management District, Multiple Air Toxics Exposure Study in the South Coast Air Basin (MATES-II), 

November 1999. 
817  U.S. Environmental Protection Agency, National Air Toxics Assessment, 2002, //www.epa.gov/ttn/atw/nata/roy/page9.html. 
818  U.S. Environmental Protection Agency, Toxics Release Inventory, 2003, http://www.epa.gov/triexplorer. 
819  The concentration at or below which no adverse health effects are anticipated is termed the REL. RELs are based on the 

most sensitive, relevant, adverse health effect reported in medical and toxicological literature.  RELs are designed to protect 
the most sensitive individuals in the population and commonly include safety factors to counter any uncertainties in medical 
and toxicological studies. 
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Overview of Risk Assessment Analyses 
The approach for evaluation of potential human health risks used both screening and formal evaluations 
to first focus the assessment on the most important TAPs and exposure pathways, and then to evaluate 
these TAPs and exposures in detail.  The general approach to the HHRA followed state and federal 
guidance for performance of risk assessments, adapted to the specific conditions of LAX. 

The first phase of the HHRA consisted of a screening level assessment to determine the nature of 
impacts associated with the Master Plan alternatives.  The objective of the first phase was to identify the 
most important sources of TAPs, TAPs likely to be associated with the greatest potential for human health 
impacts, and the area around LAX that might be adversely affected by LAX emissions.  The second 
phase of the assessment then built on this information to develop estimates of incremental cancer risks 
and non-cancer health hazards for on-airport workers, and for nearby residents and school children. 

The human health risk assessment included the following analyses: 

♦ Identification of emissions sources for TAPs at LAX and quantification of TAP emissions for 1996 
baseline and Year 2000 conditions. 

♦ Selection of TAPs of concern through evaluation of toxicity and release quantities. 
♦ Analysis of exposure pathways of concern for TAPs emitted during LAX operations. 
♦ Identification of an area (referred to as the health risk study area) and human populations around LAX 

likely to be affected by airport operations. 
♦ Toxicity characterization for TAPs of concern. 
♦ Estimation of future TAP emissions associated with the No Action/No Project Alternative and the four 

build alternatives. 
♦ Air dispersion modeling to predict air quality impacts on- and off-airport. 
♦ Estimation of incremental impacts to air quality of the No Action/No Project Alternative and the four 

build alternatives through comparison with baseline emissions. 
♦ Estimation of incremental impacts to air quality of the No Action/No Project Alternative and the four 

build alternatives through comparison with Year 2000 conditions. 
♦ Characterization of potential for incremental human health impacts based on changes in air 

concentrations for TAPs of concern within the health risk study area under pre- and post-mitigation 
conditions for both baseline and Year 2000 conditions. 

♦ Evaluation of possible acute impacts due to release of acrolein during airport operations. 
♦ Evaluation of possible impacts of TAP emissions on a community-by-community basis. 
♦ Evaluation of cumulative cancer risks. 
♦ Evaluation of cumulative impacts for health hazards other than cancer. 
♦ Evaluation of possible cumulative impacts of release of acrolein on potential acute health effects. 

Sources of TAPs 
Sources of TAPs, identified in Table F4.24.1-1, Sources of Toxic Air Pollutants at LAX, and emission 
rates for TAPs during LAX operations were determined from the air emissions inventories collected for the 
air quality analysis, as described in Section 4.6, Air Quality. 
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Table F4.24.1-1 

 
 Sources of Toxic Air Pollutants at LAX  

 
Stationary Sources (area and point)  Mobile Sources 

Aircraft maintenance facilities  
Existing and planned tank farms  
Central Utility Plant  

 Aircraft 
On-airport vehicles 
Off-airport vehicles 
Ground support equipment 

 
Source:  Camp Dresser & McKee Inc., 2000. 

 

Selection of TAPs of Concern 
Not all of the chemicals possibly released during airport operations pose a threat to workers and users of 
the airport, or to people living, working, recreating, or attending school in communities surrounding LAX.  
The list of TAPs of concern was selected using regulatory lists, emissions estimates, and human toxicity 
information for TAPs released from LAX.  Details of these analyses are provided in Technical Report 14a, 
Health Risk Assessment.  This resulting list of TAPs, provided in Table F4.24.1-2, Toxic Air Pollutants of 
Concern for LAX, serves as an important basis for the second phase of the HHRA analysis. 

 

 
Table F4.24.1-2 

 
 Toxic Air Pollutants of Concern for LAX  

 
Substance1  Comments 

Acetaldehyde  
Acrolein  
Arsenic  
Benz(a)anthracene  
Benzene  
Benzo(b)fluoranthene  
Benzo(k)fluoranthene  
Benzo(a)pyrene  
Beryllium  
1,3-Butadiene  
Cadmium  
Chromium (total) (evaluated as Cr(VI))  
Chrysene  
Copper  
Dibenz(a,h)anthracene  
Diesel Particulates  
Formaldehyde  
Hexane  
Indeno(1,2,3-cd)pyrene  
Lead  
Manganese  
Naphthalene  
Nickel  
Selenium  
Toluene  
Xylene  
Zinc  
2,3,7,8-TCDD equivalents  

 Volatile organic 
Volatile organic 
Metalloid 
Carcinogenic PAH 
Volatile organic 
Carcinogenic PAH 
Carcinogenic PAH 
Carcinogenic PAH 
Metal 
Volatile organic 
Metal 
Metal 
Carcinogenic PAH 
Metal 
Carcinogenic PAH 
Respirable Particles 
Volatile organic 
Aliphatic Hydrocarbon 
Carcinogenic PAH 
Metal 
Metal 
PAH 
Metal 
Metal 
Volatile organic 
Volatile organic 
Metal 
Dioxin 

 
1 Details of the selection process for TAPs of concern are provided in Attachment A in Technical Report 14a, 

Health Risk Assessment. 
 
Source:  Camp Dresser & McKee Inc., 2000. 
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Data used to estimate emissions was frequently obtained from regulatory databases.  Estimates in these 
sources are often based on limited measurements and have been chosen to represent high end, or even 
upper bound, estimates of possible releases.  In some important cases, for example acrolein, emission 
estimates could substantially overestimate actual releases from LAX.  Available information for acrolein 
suggests that it may be an important TAP in emissions from jet engines.  Acrolein, however, has not been 
identified as a primary TAP of concern in the South Coast Air Basin (although it is listed as a TAP by state 
and federal agencies), was not addressed in MATES-II, and few measurements of acrolein are available 
for either jet exhaust or ambient air.  Lack of data and conservative assumptions in regulatory databases 
and in the HHRA (Technical Report 14a, Human Health Risk Assessment Technical Report) suggest that 
non-cancer hazards for acrolein could be substantially overestimated.  USEPA validated the acrolein 
inhalation toxicity criterion (reference concentration or RfC820), even though confidence in the database 
used in its derivation was given as "low to medium."821  This reference concentration is commonly used in 
assessing possible chronic non-cancer health hazards associated with inhalation exposure throughout 
the United States.  A similar REL was developed by CalEPA using the same toxicity data as those used 
by USEPA.  As noted previously, CalEPA RELs are concentrations at or below which no adverse health 
effects are anticipated for the most sensitive individuals, and often include large safety factors.  This 
assessment used this widely accepted approach, and the REL developed by CalEPA, to produce a 
quantitative risk assessment for acrolein.  Uncertainties in resulting estimates of hazards due to 
exposures to acrolein are discussed in a qualitative fashion.  Since acrolein accounts for nearly all non-
cancer hazard, understanding the basis for overestimation of health hazards is critical for proper 
interpretation of potential non-cancer health impacts of TAPs released from LAX. 

Analysis of Exposure Pathways and Exposed Populations 
For the risk assessment, exposure caused by breathing in TAPs was assumed to be a potentially 
important exposure pathway.  Human health risks from inhalation exposure were quantitatively evaluated.  
Other exposure pathways-including deposition of some TAPs onto soils and subsequent exposure via 
incidental ingestion of this soil, uptake from soil into homegrown vegetables, and other indirect pathways-
were analyzed via prediction of the amounts of TAPs that might deposit onto soils.  The analysis indicated 
that deposition onto soil would not be sufficient to cause noteworthy exposure through any of the above 
pathways.  Details of this analysis are provided in Technical Report 14a. 

Children, the elderly, and individuals with respiratory conditions could be more sensitive to TAPs released 
from LAX than the average worker or resident.  Toxicity information used to assess risks and hazards to 
people near LAX incorporated conservative assumptions designed to protect these more sensitive 
individuals (often termed "sensitive receptors" in human health risk assessments).  Therefore, no 
quantitative analysis for many sensitive receptor groups was included in the analysis.  Instead, potential 
cancer risks were evaluated for people living from childhood through adulthood (ages 0 to 30 years or 0 
to 70 years) near the airport, and non-cancer risks were evaluated for children (ages 0 through 6 years of 
age) living in the same locations.  These receptors are anticipated to represent the highest possible 
exposures and, hence, risks and hazards to human health that might exist as a result of changes in LAX 
operations. 

School children were also evaluated for exposure to TAPs as an additional potentially sensitive receptor 
near LAX boundaries, although risks and hazards for this group were not used to assess levels of 
significance.  Risks and hazards for this group were anticipated to be less than those for child and adult 
residents.  Schools and school children are, however, a continuing public concern in all urban areas, and 
were included to provide some direct information on the potential for health impacts. 

Locations for sensitive receptors (people), including schools, hospitals, and nursing homes, were identified 
for communities surrounding LAX as a means of qualitatively evaluating the distribution of sensitive 
receptors in the HHRA study area.  A subset of these receptors was then quantitatively evaluated for human 
health risk in the HHRA as described above.  This approach is consistent with state and federal risk 
assessment guidance.  Locations of sensitive receptor populations are shown in Figure F4.24.1-1, 

                                                      
820  The USEPA reference concentration is an estimate (with an uncertainty factor of 1,000 for acrolein) of a daily inhalation 

exposure of the human population, including sensitive subgroups, that is likely to be without an appreciable risk of deleterious 
effects during a lifetime. 

821 U.S. Environmental Protection Agency, Integrated Risk Information System, Available: http://www.epa.gov/ngispgm3/iris/ 
[2000]. 
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Definition of Study Area for the Human Health Risk Assessment for Releases of TAPs During LAX 
Operations.  Receptor locations were identified from lists compiled in Technical Report 14a. 

70-Year Exposure Duration 
The SCAQMD often uses an exposure duration of 70 years (a lifetime) when evaluating permit 
applications.  When an exposure duration of 70 years is used for maximally exposed individuals (MEI) 
calculations, individuals are assumed to be exposed for almost all days of the year and for many years 
(up to 70) to maximize estimates of possible exposure.  Resulting incremental risk estimates represent 
upper-bound predictions of exposure, and therefore health risk, that may be associated with living near, 
and breathing emissions from, LAX during and after implementation of any of the Master Plan 
alternatives.  By protecting hypothetical individuals that receive the highest exposures, the risk 
assessment will also be protective for actual members of the population near LAX that are not as highly 
exposed.  Incremental cancer risks based on an exposure duration of 70 years are presented in this Final 
EIS/EIR. 

Identification of Areas of Potential Impacts (Health Risk Study Area) 
Areas of potential impact around LAX were identified using results from the final air dispersion modeling 
and initial risk calculations.  The study area was defined to include all of the area where cancer risks 
might exceed thresholds of significance for the No Action/No Project Alternative (defined in 
subsection 4.24.1.4, Thresholds of Significance), plus a large additional area east of the airport.  The No 
Action/No Project Alternative was used in establishing the health risk study area because potential cancer 
risks were greatest for this alternative for both the interim year and 2015.  The large study area allows for 
illustration of the extent of potential health impacts (or benefits) within the South Coast Air Basin.  The 
study area is shown in Figure F4.24.1-1. 

Toxicity Characterization for TAPs of Concern 
Risks from exposure to TAPs were calculated by combining estimates of potential exposure with toxicity 
criteria specific to each chemical, developed by the CalEPA, the USEPA, or both.  The toxicity 
assessment was limited to the most important chemicals (TAPs of concern).  The toxicity assessment 
examined quantitative toxicity criteria from regulatory agencies, and up-to-date interpretation of these 
criteria.  Further, the most recent toxicity data was reviewed and updated as necessary for each TAP of 
concern to ensure that all major studies or other critical information that became available in the time 
interval between completion of the first phase and start of the second phase were incorporated into the 
HHRA.  Detailed toxicity profiles are provided in Attachment C in Technical Report 14a. 

Estimation of Future Air Quality Impacts 
Starting with baseline emissions, future incremental emissions of TAPs of concern (Table F4.24.1-2) 
were estimated based on the increase in airport activities associated with sources identified in 
Table F4.24.1-1.  Estimates were prepared separately for the No Action/No Project Alternative and the 
four build alternatives for 2015.  For 2005, emissions estimates for Alternatives A, B, and C were so 
similar that only one set of inputs to the air dispersion modeling was necessary to represent possible air 
quality impacts for all three of these alternatives.  Separate estimates were prepared for the No Action/No 
Project Alternative in 2005 and for Alternative D in 2013. 

Baseline conditions were not separately modeled.  Instead, air quality for the baseline year (1996) was 
estimated from results of air dispersion modeling for the No Action/No Project Alternative for interim year 
2005.  Projections indicate that aircraft fleet mix and numbers of operations are not anticipated to change 
substantially between the baseline year and the No Action/No Project Alternative in 2005.  Thus, 
emissions estimates for 1996 were derived by subtracting out additional emissions associated only with 
the No Action/No Project Alternative in 2005. 

The analysis of possible future air quality impacts did not consider proposed or recently adopted 
regulations from USEPA, SCAQMD or California Air Resources Board (CARB).  Proposed regulations 
may change before adoption and implementation and the effectiveness of recently adopted regulations is 
subject to considerable uncertainty.  Proposed and recently adopted regulations include:   
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♦ The regional Air Quality Management Plan (AQMP) designed to demonstrate attainment with the 
CAAQS and NAAQS. 

♦ Efforts by USEPA, CARB, SCAQMD, airlines and airports in the South Coast Air Basin through a 
"consultative process" established by USEPA as part of its approval of the 1994 SIP to convert 
ground support equipment (GSE) to clean fuels. 

♦ SCAQMD rules 1191 for Light-and Medium-Duty Public Fleet Vehicles, 1192 for Clean On-Road 
Transit Buses, 1193 for Refuse Collection Vehicles, and 1194 for Commercial Airport Operations 
ground access vehicles (GAV). 

♦ City of Los Angeles Policy CF#00-0157 requiring that all City-owned or operated diesel-fueled 
vehicles be equipped with particulate traps and use low-sulfur diesel by the end of 2002. 

♦ CARB Risk Reduction Plan for Diesel-Fueled Engines and Vehicles. 

Adoption and effective implementation of such rules could lead to overall improvements in air quality in 
the LA Basin.  Incremental impacts of emissions from LAX could also be reduced, but definitive 
conclusions cannot be made with available information.  These rules are further discussed in subsection 
4.6.3, Affected Environment/Environmental Baseline. 

Characterization of Risks and Hazards to Human Health 
The factors used to calculate human health risks and hazards associated with the No Action/No Project 
Alternative and the four build alternatives were concentrations of TAPs of concern in air, locations of 
potentially exposed populations, exposure scenarios (worker, resident, and school child), and toxicity 
criteria.  Risks were calculated for interim years and 2015 both before and after mitigation measures were 
incorporated.  Finally, risks were estimated for the maximally exposed individual (worker, resident, and 
schoolchild) and throughout the health risk study area.  Study area risks were presented geographically 
with a focus on post-mitigation human health impacts.  Details of the risk characterization, including 
geographic presentations of risks from pre-mitigation conditions, and all calculations are provided in 
Technical Report 14a and Technical Report S-9a. 

Estimates of risk and hazard information focused on specific communities were developed from modeled 
risks and hazards calculated from air dispersion modeling results.  Results are presented on figures that 
show community boundaries or locations.  Interpretation of figures is provided in discussions of risks and 
hazards in later sections. 

Year 2000 Conditions 
For purposes of CEQA, the baseline year for analysis is 1996.  However, in order to evaluate incremental 
health risk impacts against a more current year, conditions in the Year 2000 were quantified by scaling 
1996 emissions to the level of operations at LAX actually observed in 2000.  Methods used to update 
airport emissions to Year 2000 are described in detail in other technical reports or appendices to this 
Final EIS/EIR, including Appendix S-B, Existing Baseline Comparison Issues - 1996 to 2000, Appendix S-
E, Supplemental Air Quality Impact Analysis, and Technical Report S-4, Supplemental Air Quality 
Technical Report.  Additional details of this update are provided in Technical Report S-9a.  Year 2000 
emissions were used to model possible air concentrations of TAPs associated with LAX operations.  
Modeled concentrations were then used to estimate incremental risks and hazards for all alternatives.  
These results are presented in this section and in the accompanying technical report; however, 
incremental risks from 1996 continue to serve as the basis of the significance determinations. 

When the Draft EIS/EIR was produced, the most recent year for which detailed emissions data were 
available was 1996.  Thus, the year 1996 was used to provide a baseline against which to judge possible 
human health impacts.  The selection of this year was conservative, in part because the incremental 
impact of the existing facility is in large measure a function of the number of aircraft operations in the 
baseline year.  The increase in passenger level in the Year 2000 effectively reduces the increment in 
emissions and predicted air concentrations between the baseline (1996) and those predicted for the No 
Action/No Project Alternative and any of the build alternatives.  That is, the larger the number of baseline 
aircraft operations, the smaller the incremental impact of any of the alternatives.  In assessing impacts of 
the Master Plan, incremental risks and incremental hazards measured against Year 2000 provide useful 
comparisons to baseline (1996) conditions. 
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Evaluation of Acute Impacts 
Acrolein is a TAP of concern and is responsible for essentially all predicted non-cancer health hazards 
associated with LAX operations.  Acrolein is also the only TAP of concern in emissions from LAX that 
might be present at concentrations approaching a threshold for acute effects.  (For a detailed discussion 
of uncertainties regarding the presence of acrolein in aircraft emissions, see Section 7.3 of Technical 
Report S-9a.)  CalEPA's Office of Environmental Health Hazards Assessment (OEHHA) has developed 
an acute reference exposure level (REL) for acrolein.  Other TAPs of concern associated with LAX 
operations, for which there are acute RELs, are unlikely to be present at any time in concentrations that 
would represent an acute health threat.  For example, the predicted maximum 1-hour incremental 
concentration above 1996 baseline of acrolein is 74% of the acute REL for acrolein, while the predicted 
maximum 1-hour incremental concentration for formaldehyde is about 1 percent of the acute REL for 
formaldehyde and predicted maximum 1-hour incremental concentrations of benzene, xylene, and 
arsenic are all well below 1 percent of their respective RELs.  RELs have not been developed for all TAPs 
of concern associated with LAX operations. 

The acute REL was used along with predictions of 1-hour maximum concentrations of acrolein to assess 
possible acute health impacts for all build alternatives and the No Action/No Project Alternative.  Short-
term acrolein concentrations (i.e., maximum one hour concentrations) were estimated using the ISC3 air 
dispersion model for the No Action/No Project Alternative and Alternatives A, B, C, and D for 2015.  
Short-term concentrations were also estimated using the ISC3 air dispersion model for 1996 baseline and 
Year 2000 in order to calculate incremental acute hazards.  Maximum 1-hour acrolein concentrations 
were not modeled separately for interim years, but conservative (likely to overestimate) approximations 
were made using maximum incremental 1-hour acrolein concentrations for Year 2015 and annual 
average concentrations for 2005.  Using this approximation method, an analysis for the interim year is 
possible.  The approximate maximum 1-hour concentration for Alternative C in 2005 is predicted to be 
equivalent to maximum 1-hour concentrations for Alternative A and Alternative B.  The approximate 
maximum 1-hour concentrations for interim year 2005 are less than the predicted modeled concentrations 
in 2015.  Since aircraft are responsible for almost all acrolein emissions, off-site acrolein concentrations 
are approximately proportional to the number of aircraft operations and since operations are higher after 
build-out than for interim years, 1-hour concentrations for 2015 represent the worst case for estimating 
potential acute impacts.  A full analysis was performed for 2015 to evaluate a worst case situation. 

Acute impacts are predicted to be about the same under pre-mitigation and post-mitigation conditions 
since they are based on acrolein emissions associated with airport operations.  Mitigation measures do 
not affect aircraft which produce almost all of the acrolein associated with the airport.  Additional detail is 
provided in Technical Report S-9a, Section 4.1.2, Assessment of Acute Hazards.  Data regarding acrolein 
emissions from jet aircraft engines is limited, making estimates of non-cancer hazards associated with 
acrolein very uncertain.  Therefore, the discussion in the subsections below of non-cancer hazards 
associated with each of the Master Plan alternatives is not intended to represent absolute estimates of 
potential health impacts.  Rather, these hazards are intended to provide a relative comparison among the 
alternatives, as well as between the alternatives and baseline conditions, recognizing that the 
uncertainties related to acrolein emissions apply to all of the scenarios. 

Post-Mitigation Analysis 
Recommended mitigation measures are identified in Section 4.6, Air Quality, to reduce impacts from 
airport operations and construction as well as from regional vehicular traffic under Alternatives A, B, C, 
and D.  These recommended mitigation measures would also reduce impacts to human health associated 
with exposure to TAPs.  The following mitigation measures considered in the analysis are the same as 
identified in Section 4.6, Air Quality, and include: 

♦ Continued conversion of GSE to alternative fuels 
♦ Multiple construction-related measures including use of alternative fuels and add-on emission control 

devices on construction equipment 
♦ Expansion of flyaway bus service between LAX and other locations in the South Coast Air Basin 

using alternative-fueled buses 

These measures, in combination with other proposed mitigation measures, would reduce emissions of 
TAPS during LAX operations and construction primarily by reducing exhaust emissions from mobile 
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sources and reducing traffic congestion near the airport.  Details of the mitigation measures are provided 
in Section 4.6, Air Quality. 

Uncertainties Associated with the Human Health Risk Assessment 
Uncertainties associated with the HHRA for the LAX Master Plan are discussed in detail in Technical 
Report 14a.  Discussion of additional uncertainties is warranted and is provided in detail in Technical 
Report S-9a.  Important uncertainties discussed include acrolein emissions from aircraft, exposure 
duration assumptions, evaluation of cumulative chronic and acute non-cancer hazards, interactions 
among acrolein and criteria pollutants, and uncertainties in mitigation impacts. 

4.24.1.3 Affected Environment/Environmental Baseline 
Cancer Risk 
Potential cancer risks due to exposure to TAPs in the South Coast Air Basin, where LAX is located, have 
been recently studied by SCAQMD (MATES-II Study).822  The results of this study indicate that the 
average carcinogenic risk associated with poor air quality in the basin is about 1,400 per million, i.e., an 
additional 1,400 cancer cases, over and above those associated with other causes, might be expected for 
each million persons living in the basin.  The greatest estimated risks were in the central and east central 
portions of Los Angeles County.  Overall, however, the range of risk estimates from different parts of the 
county varied by less than a factor of 2 from location to location.  The greatest contributor to risks in the 
basin was on-road mobile sources, and exposure to small particles from diesel exhaust was responsible 
for about 70 percent of these risks.  Approximately 20 percent of the risk was attributable to other mobile 
sources, including ships, airplanes, and off-road (e.g., construction) vehicles. 

A follow-up study in the areas near LAX823 was subsequently conducted, although the study did not 
separate LAX impacts on air quality from those associated with other sources.  The study concluded that 
key toxic contaminants in air are benzene, butadiene and elemental carbon (from diesel exhaust).  Major 
arterials (Aviation Boulevard and I-405) are likely major sources of toxics in some areas.  Overall impacts 
in areas east of the airport appeared to be about the same as network averages from MATES-II.  The 
study reported that "Due to the limited number of samples taken, risk assessments of toxic air 
contaminants are not appropriate because an estimate of true exposures requires, at minimum, a 
year-long study."  LAWA initiated a study of air quality in the area around LAX, independent of the Master 
Plan, which would have gathered air quality data through a 12-month monitoring program and source 
apportionment analysis.  The study was interrupted by the events of September 11, 2001, and is not yet 
underway.  The USEPA has assumed the lead role in the study effort and has not indicated if the study 
will proceed, or when to expect study results. 

LAX is situated in west central Los Angeles County.  Risks in this area were not estimated directly 
because no permanent monitoring station was located at or near LAX.  Furthermore, insufficient data was 
collected by SCAQMD to derive the direct contribution of LAX operations to cancer risks in the 
surrounding communities. 

Non-Cancer Hazards 
Cumulative non-cancer chronic and acute health effects were evaluated using data from USEPA.  
USEPA examined TAPs in the South Coast Air Basin independently.  This work was not based on 
empirical measurements of air quality.  Instead, USEPA used its Toxic Release Inventory and other 
sources of emissions information.  Emissions estimates, on a census tract basis, were then used in large-
scale air dispersion modeling.  Results of this modeling can be used on a regional (e.g., by county) basis 
as a general indication of air quality.  USEPA included in its estimates many TAPs, including acrolein, that 
were not evaluated in MATES-II.  Since acrolein is, by far, the greatest contributor to potential non-cancer 
health hazards associated with LAX operations, the USEPA estimates may be the best available for 
estimating possible non-cancer impacts under current conditions.  For Los Angeles County, hazard 
indices might fall in the range of 3 to 10 for chronic exposure to acrolein.  Uncertainties are associated 
with these chronic hazard estimates due to exposure to acrolein.  It is possible that acrolein emissions 
                                                      
822 South Coast Air Quality Management District, Multiple Air Toxics Exposure Study in the South Coast Air Basin (MATES-II), 

November 1999. 
823 South Coast Air Quality Management District, Air Monitoring Study in the Area of Los Angeles International Airport, April 2000. 
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estimates may be overestimated due to limited data.  A hazard index greater than 1 is the threshold of 
significance for acute non-cancer health effects.  USEPA did not make any predictions of possible acute 
hazards due to TAPs in air.  Thus, no USEPA data exist to directly assess potential for acute hazards in 
the South Coast Air Basin. 

Sources of Toxic Air Pollutants of Concern 
As indicated in subsection 4.24.1.2, General Approach and Methodology, information pertaining to 
sources of TAPs and pollutants of concern associated with airport activities was developed (Attachment B 
in Technical Report 14a).  Baseline sources of TAPs at LAX include both stationary and mobile sources.  
Stationary sources consist of aircraft maintenance facilities, the existing fuel farm, and the Central Utility 
Plant.  Mobile sources of TAPs include aircraft, ground service equipment, and on- and off-airport 
vehicles.  These sources generate 27 TAPs of concern,824 which are identified in Table F4.24.1-2, and 
include volatile organics, polycyclic aromatic hydrocarbons, metals, and other constituents. 

Exposed Populations 
Screening-level air dispersion modeling indicates that the greatest area of impact is confined to the airport 
property.  However, health risks from LAX may accrue to populations in the nearby area.  The exposed 
population within this potential area of impact includes workers, residents, and sensitive receptors such 
as schools, hospitals, and nursing homes. 

4.24.1.4 Thresholds of Significance 
4.24.1.4.1 CEQA Thresholds of Significance 
A significant825 impact relative to human health risk would occur if the direct and indirect changes in the 
environment that may be caused by a particular build alternative when compared to 1996 baseline 
conditions would potentially result in one or more of the following future conditions listed below. 

♦ An increased incremental cancer risk826 greater than 10 in one million (1 x 10-5) for potentially 
exposed residents or school children. 

♦ A total incremental chronic hazard index827 greater than 5828 for any target organ system829 at any 
receptor location. 

♦ A total incremental acute hazard index830 greater than 1 for any target organ system at any receptor 
location. 

♦ Exceedance of permissible exposure limits, Permissible Exposure Limits - Time Weighted Average 
for workers.831 

                                                      
824 Details of the selection process for TAPs of concern for LAX are provided in Attachment B in Technical Report 14a, Health 

Risk Assessment. 
825 The term "significant" is used as defined in CEQA regulations and does not imply an independent judgment of the 

acceptability of risk or hazard. 
826 Incremental cancer risk is defined as the difference in potential cancer risks between the build alternatives or the No 

Action/No Project Alternative and baseline conditions (1996). 
827  For purposes of this analysis, a health hazard is any non-cancer adverse impact on health.  (Cancer-related risks are 

addressed separately in this analysis.)  A chronic health hazard is a hazard caused by repeated exposure to small amounts of 
a TAP.  An acute health hazard is a hazard caused by a single or a few exposures to relatively large amounts of a chemical.  
A hazard index is the sum of ratios of estimated exposures to TAPs and recognized safe exposures developed by regulatory 
agencies. 

828  South Coast Air Quality Management District, Rule 1402: Control of Toxic Air Contaminants from Existing Sources, as 
amended March 17, 2000, http://www.aqmd.gov/rules/html/r1402.html.  

829 A target organ or organ system is an organ or tissue in the human body (e.g., liver, skin, lungs) that is harmed by exposure to 
a chemical at the lowest levels of exposure (chronic exposure), or is the first to be harmed by high levels of exposure (acute 
exposure). 

830  For purposes of this analysis, a health hazard is any non-cancer adverse impact on health.  (Cancer-related risks are 
addressed separately in this analysis.)  A chronic health hazard is a hazard caused by repeated exposure to small amounts of 
a TAP.  An acute health hazard is a hazard caused by a single or a few exposures to relatively large amounts of a chemical.  
A hazard index is the sum of ratios of estimated exposures to TAPs and recognized safe exposures developed by regulatory 
agencies. 

831 California Occupational Safety and Health Administration, Permissible Exposure Limits for Chemical Contaminants, 
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The above thresholds are utilized for this HHRA based on recent SCAQMD policies.  No regulations exist 
that establish thresholds of significance for an entire facility such as LAX.  The above thresholds are 
consistent with the SCAQMD CEQA Handbook832 for assessing impacts of new developments as well as 
recent, publicly available correspondence from SCAQMD.833 

Although judgments of significance are made in this Final EIS/EIR based on the above thresholds, 
additional information is provided to allow the assessment of possible impacts for any reasonable range 
of thresholds in any community within the study area for the HHRA analysis.  This supplemental 
information is useful for the overall understanding of possible human health implications of the No 
Action/No Project Alternative and any of the four build alternatives. 

4.24.1.4.2 Federal Standards 
There are no federal standards for ambient concentrations of hazardous air pollutants or TAPs (with the 
exception of lead).  The federal National Ambient Air Quality Standard (NAAQS) for lead is 1.5 µg/m3.  
This standard was used in evaluating possible impacts to air from releases of lead during airport 
operations.  Because few sources of lead emissions exist, no impacts to air approaching the NAAQS 
were identified (Technical Report 14a, Attachment B, Screening Level Human Health Risk Assessment). 

FAA Order 5050.4A, Airport Environmental Handbook, does not require a health risk assessment as part 
of the environmental review of an airport project, therefore, no FAA guidance on this environmental topic 
is available. 

4.24.1.5 Master Plan Commitments 
No Master Plan commitments for human health risk assessment are proposed, although commitments 
relating to other environmental categories (such as air quality and surface transportation) will reduce 
emissions of TAPs. 

4.24.1.6 Environmental Consequences 
This section describes potential environmental impacts of the No Action/No Project Alternative and the 
four build alternatives.  Environmental consequences considered are: incremental cancer risks, 
incremental non-cancer chronic (long-term) health hazards and incremental non-cancer acute (short-
term) health hazards.  Environmental impacts are evaluated for the No Action/No Project Alternative and 
the four build alternatives for an interim year and 2015 under pre- and post mitigation conditions.  
Incremental cancer risks based on a 30-year and 70-year exposure duration are also presented.  For 
each alternative, possible human health effects are discussed as they relate to releases of TAPs during 
airport operations and to associated risks and hazards for off-airport residents and school children.  
Possible effects on on-site occupational workers are also considered.  Results of the evaluation 
suggested that air concentrations from airport emissions with or without implementation of the LAX 
Master Plan would not exceed worker threshold levels.  As activity levels would be lower under 
Alternative D than the other build alternatives, it is reasonable to assume that impacts to workers would 
be lower than under the other build alternatives.  As such, a quantitative analysis of impacts to on-site 
workers was not conducted for Alternative D. 

The discussion of TAPs and associated health impacts addresses MEIs and the geographic extent of 
risks and hazards in areas potentially affected by LAX operations.  Risks and hazards from chronic (long-
term) exposure as well as hazards from acute (short-term) exposure are assessed.  Level of significance 
is assessed using results of air dispersion modeling to compare impacts associated with the No Action/No 
Project Alternative and the four build alternatives to baseline (1996) and Year 2000 conditions.  
Comparisons using results for MEI residents for cancer risks and for MEI child residents for non-cancer 
health hazards are emphasized because these populations are expected to incur the greatest exposures 
to LAX-related emissions and will hence be subject to the greatest potential risks and hazards.  As 

                                                      
Table AC-1, http://www.dir.ca.gov/title8/5155a.htm, [2000]. 

832 South Coast Air Quality Management District, CEQA Air Quality Handbook, 1993. 
833 South Coast Air Quality Management District, Comments of the AQMD, Draft Environmental Impact Report No. 573, Civilian 

Reuse of MCAS El Toro and the Airport System Master Plan for John Wayne Airport and Proposed Orange County 
International Airport, Letter from Steve Smith, Ph.D., SCAQMD, Program Supervisor, Planning Risks and Area Sources, to 
Bryan Speegle, CEO, County of Orange, Master Development Program, February 22, 2000. 
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discussed previously, MEIs (maximally exposed individuals, including off-site residents and school 
children) are assumed to live or go to school at locations where maximum concentrations of TAPs 
associated with LAX operations were predicted by the air dispersion modeling within the defined study 
area.  For residents, the location of the maximum off-site concentrations was chosen regardless of 
whether the location was currently residential.  For school children, the existing school where maximum 
concentrations were predicted was used. 

Risk evaluations were conducted for an interim year and for 2015, for pre- and post- mitigation conditions 
and for both acute and chronic health impacts for the No Action/No Project Alternative and the four build 
alternatives.  Year 2005 was chosen as a representative interim year for Alternatives A, B, and C, where 
human health impacts during construction could be evaluated.  Year 2013 was chosen as a 
representative interim date during construction for Alternative D, as this is the peak year of air quality 
impact for this alternative.  In all cases, a representative year was defined as one that would capture high 
levels of emissions during a peak year for construction activity.  Year 2015 is the year projected for 
completion of the LAX Master Plan and is thus the first year when full operations are expected after 
implementation.  Additional discussion of interim year emissions is included in Technical Report 14a, 
Human Health Risk Assessment Technical Report, and Technical Report S-9a, Supplemental Human 
Health Risk Assessment Technical Report. 

Methods used in the HHRA are conservative.  That is, methods are used that are more likely to 
overestimate than underestimate possible health risks.  For example, risks are calculated for individuals 
that are likely to be exposed at locations where TAP concentrations are predicted to be highest.  Further, 
individuals are assumed to be exposed for almost all days of the year and for many years (up to 70) to 
maximize estimates of possible exposure.  Resulting incremental risk estimates represent upper-bound 
predictions of exposure, and therefore health risk, which may be associated with living near, and 
breathing emissions from, LAX during and after implementation of any of the Master Plan alternatives.  By 
protecting hypothetical individuals that receive the highest exposures, the risk assessment will also be 
protective for actual members of the population near LAX that are not as highly exposed. 

As discussed above in subsection 4.24.1.2, General Approach and Methodology, there is a paucity of 
data on acrolein emissions from jet aircraft engines.  As such, estimates of non-cancer hazards 
associated with acrolein are very uncertain.  Therefore, the discussion in the subsections below of non-
cancer hazards associated with each of the Master Plan alternatives is not intended to represent absolute 
estimates of potential health impacts.  Rather, these hazards are intended to provide a relative 
comparison among the alternatives, as well as between the alternatives and baseline conditions, 
recognizing that the uncertainties related to acrolein emissions apply to all of the scenarios. 

Environmental effects related to releases of TAPs for all of the alternatives are somewhat different for 
different horizon years, interim, and build-out.  Impacts associated with these two planning horizons are 
discussed separately below.  Details of the analyses are presented in Technical Report 14a and 
Technical Report S-9a. 

4.24.1.6.1 No Action/No Project Alternative 
The No Action/No Project Alternative assumes that none of the Master Plan alternatives are 
implemented, but does assume that airport improvements already approved are constructed, and that air 
traffic continues to increase as demand for services grows. 

Incremental Cancer Risks and Incremental Non-Cancer Hazards for the No 
Action/No Project Alternative for Interim Year 2005 
Incremental Cancer Risks Measured Against 1996 Baseline 
Incremental cancer risks for the No Action/No Project Alternative assessed against the 1996 baseline are 
presented in Table F4.24.1-3, Summary of Incremental Cancer Risks and Incremental Non-Cancer 
Chronic Human Health Hazards for LAX Master Plan Pre-Mitigation Assessment (Measured Against 1996 
Baseline).  As indicated in Table F4.24.1-3, the No Action/No Project Alternative, assessed against the 
1996 baseline, would result in an incremental MEI834 cancer risk for residents (adults plus children) of 39 
                                                      
834 Incremental cancer risks for children are always about 70 percent of those for adults plus children.  The latter includes both 

childhood exposure, plus many additional exposure years as an adult at the same location. 
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in one million at locations with the highest predicted TAP concentrations.  This means that, in 2005, the 
No Action/No Project Alternative could result in risk of 39 additional cancer cases per million people 
exposed compared to baseline conditions. 

The SCAQMD often uses an exposure duration of 70 years (a lifetime) when evaluating permit 
applications.  When an exposure duration of 70 years is used for MEI calculations, the maximum 
incremental cancer risks for the No Action/No Project Alternative increases to 91 in one million 
(Table F4.24.1-3). 

 

 
Table F4.24.1-3 

 
 Summary of Incremental Cancer Risks and Incremental Non-Cancer Chronic Human Health 

Hazards for LAX Master Plan Pre-Mitigation Assessment 
(Measured Against 1996 Baseline) 

 
  Interim Year3 Alternative 2015 Alternative 

Incremental Cancer Risks1 (per million people)  NA/NP A, B & C4 D NA/NP A  B  C D 
Child Resident  27 14 0.8 23 -7  7  0.6 2 
School Child  1 0.2 0.1 1 -0.3  0.2  -0.2 0.1 
Adult Resident  39/91 19/44 1/3 33/77 -11/-25  10/23  0.9/2 2/6 
            
Incremental Non-Cancer Chronic Hazard 
Indices2 

           

Child Resident  5 5 -0.02 6 6  14  11 -0.02 
School Child  0.2 0.2 -0.01 0.3 0.3  0.5  0.4 -0.01 
Adult Resident  2 1 -0.004 2 2  4  3 -0.005 
 
1 Values provided are changes in the number of cancer cases per million people exposed as compared to baseline conditions.  All 

estimates are rounded to one significant figure.  Two estimates are provided for cancer risk, e.g. 39/91.  The first value is based on an 
exposure duration of 30 years, the second, 70 years. 

2 Hazard indices are totals for all TAPs that may affect the respiratory system.  This incremental hazard index is essentially equal to the 
total for all TAPs. 

3 Interim year is 2005 for No Action/No Project Alternative and Alternatives A, B, and C, and 2013 for Alternative D. 
4 Incremental cancer risks and incremental chronic non-cancer hazard indices for Alternatives A, B, and C are the same for the Interim 

Year, 2005, because their peak construction impacts are so similar. 
 
Values in BOLD exceed thresholds of significance. 
Negative values indicate a reduction in cancer risk or non-cancer hazard compared to baseline conditions. 
 
Source: Camp Dresser & McKee Inc., 2000, 2003. 

 

Cancer risks examined geographically indicate that at essentially all locations within the study area, 
modeled incremental cancer risks associated with the No Action/No Project Alternative in 2005, 
compared to the 1996 baseline, would be greater than those estimated for environmental baseline 
conditions (Figure F4.24.1-2, Geographical Extent of Incremental Cancer Risks, Compared to Baseline 
1996, Interim Year Pre-Mitigation Conditions).  That is, all incremental cancer risks would be positive.  
Thus, without implementation of any of the Master Plan build alternatives, potential health impacts from 
LAX operations are predicted to increase in surrounding areas.  Increases in cancer risks would be 
greatest east of the LAX fence line, within a roughly triangular area extending east-northeast from the 
LAX boundary for about 15,000 feet (2.8 miles).  Within this area, incremental cancer risks are estimated 
to be greater than 10 in one million.  At locations outside this area and extending to the boundary of the 
study area in this same direction, incremental cancer risks would be between 1 and 10 in one million. 

Some residential land use is found in areas near the airport where risks might increase; risk and hazard 
estimates for exposures to TAPs in residential settings are therefore appropriately applied.  In a more 
general sense, land uses within the defined study area (Figure F4.24.1-1) are mixed, with residential 
areas surrounded by and/or surrounding commercial and public use areas.  The application of residential 
risk estimates is not strictly appropriate to all locations within the study area.  However, because of the 
intermixing of residential and other land uses throughout the area, consideration of residential risks and 
hazards in all off-airport locations presents a reasonable illustration of possible impacts (or benefits) for 
the airport environs. 
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Possible cancer risks for the MEI school child were considerably less than those for a resident.  The 
highest incremental cancer risk for this receptor was estimated to be 1 in one million. 

Incremental Cancer Risks Measured Against Year 2000 Conditions 
Incremental cancer risks for the No Action/No Project Alternative assessed against Year 2000 conditions 
are presented in Table F4.24.1-4, Summary of Incremental Cancer Risks and Incremental Non-Cancer 
Chronic Human Health Hazards for LAX Master Plan Pre-Mitigation Assessment (Measured Against Year 
2000).  The No Action/No Project Alternative would result in an MEI incremental cancer risk for residents 
of 20 in one million in 2005 at locations with the highest predicted TAP concentrations.  All estimated 
incremental cancer risks presented for comparisons to Year 2000 conditions were calculated using an 
exposure duration of 70 years. 

 

 
Table F4.24.1-4 

 
 Summary of Incremental Cancer Risks and Incremental Non-Cancer Chronic Human Health  

Hazards for LAX Master Plan Pre-Mitigation Assessment 
(Measured Against Year 2000) 

 
Incremental Cancer Risks1 (per million people) Interim Year3 Alternative 2015 Alternative 

 NA/NP A, B & C4 D NA/NP A  B  C D 
Child Resident 5 -0.04 -0.07 2 -0.08  -0.07  -0.07 -0.06 
School Child 0.2 -0.02 -0.04 0.1 -0.02  -0.04  -0.04 -0.03 
Adult Resident 20 -0.2 -0.2 7 -0.3  -0.2  -0.2 -0.2 
           
Incremental Non-Cancer Chronic Hazard 
Indices2 

          

Child Resident 7 4 0.1 8 4  7  6 0.1 
School Child 0.4 0.3 0.01 0.4 0.4  0.6  0.5 0.01 
Adult Resident 2 1 0.03 2 1  2  2 0.03 
 
1 Values provided are changes in the number of cancer cases per million people exposed as compared to Year 2000 

conditions.  All estimates are rounded to one significant figure. 
2 Hazard indices are totals for all TAPs that may affect the respiratory system.  This incremental hazard index is essentially 

equal to the total for all TAPs. 
3 Interim year is 2005 for No Action/No Project Alternative and Alternatives A, B, and C, and 2013 for Alternative D. 
4 Incremental cancer risks and incremental chronic non-cancer hazard indices for Alternatives A, B, and C are the same for 

the Interim Year, 2005, because their peak construction impacts are so similar. 
 
Values in BOLD exceed thresholds of significance. 
Negative values indicate a reduction in cancer risk or non-cancer hazard compared to baseline conditions. 
 
Source: Camp Dresser & McKee Inc., 2003. 

 

Compared to Year 2000 conditions, incremental cancer risks associated with the No Action/No Project 
Alternative in 2005 would be greater; however, the increases would be smaller than those observed in 
comparisons with the 1996 baseline (Figure F4.24.1-3, Geographical Extent of Incremental Cancer 
Risks, Compared to Year 2000 Conditions, Interim Year Pre-Mitigation Conditions).  An area extending 
from the eastern boundary of LAX, roughly east northeast to the edge of the study area, could experience 
incremental risks between 1 and 10 in one million.  Other areas within the study area boundary would 
likely experience incremental risks less than 1 in one million. 

Predicted incremental cancer risks in 2005 for the maximally exposed school child compared to Year 
2000 conditions are less than those estimated using the 1996 baseline.  The greatest incremental cancer 
risk, using Year 2000 conditions for comparison, would be 2 in 10 million, compared to 1 in one million for 
the increment above 1996 baseline. 
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Incremental Non-Cancer Hazards - Chronic Measured Against 1996 Baseline 
Hazard indices are presented in Table F4.24.1-3, Summary of Incremental Cancer Risks and Incremental 
Non-Cancer Chronic Human Health Hazards for LAX Master Plan Pre-Mitigation Assessment (Measured 
Against 1996 Baseline), for comparison purposes.  The MEI hazard index for a child resident would be 5.  
Under the No Action/No Project Alternative people living in an area extending east-northeast from the 
LAX boundary for about 5 miles are estimated to be exposed to sufficient concentrations of TAPs to 
produce an incremental hazard index between 1 and 5 (Figure F4.24.1-4, Geographical Extent of 
Incremental Non-Cancer Health Hazards, Compared to Baseline 1996, Interim Year Pre-Mitigation 
Conditions). 

Incremental non-cancer health hazards in 2005 would be less for the maximally exposed school child.  
The largest non-cancer hazard would be 0.2. 

Incremental Non-Cancer Hazards - Chronic Measured Against Year 2000 
Conditions 
As indicated in Table F4.24.1-4, estimates for this alternative, but using Year 2000 conditions for 
comparison, indicate that the MEI incremental non-cancer chronic hazard index is 7 for the child resident.  
People living in a very small area immediately east of the airport may be exposed to sufficient 
concentrations of TAPs to produce an incremental hazard index greater than 5.  People living in an area 
extending east-northeast from the LAX boundary for about 10 miles are predicted to be exposed to 
sufficient concentrations of TAPs to produce an incremental hazard index between 1 and 5 
(Figure F4.24.1-5, Geographical Extent of Incremental Non-Cancer Health Hazards, Compared to Year 
2000 Conditions, Interim Year Pre-Mitigation Conditions). 

Predicted non-cancer health hazards in 2005 compared to Year 2000 conditions for the maximally 
exposed school child are similar to those estimated using the 1996 baseline.  The largest incremental 
non-cancer chronic hazard measured against Year 2000 conditions is predicted to be 0.4 for the school 
child. 

Incremental Non-Cancer Hazards - Acute Measured Against 1996 Baseline 
Maximum incremental concentrations of acrolein for the interim year compared to 1996 baseline 
conditions were not modeled.  Instead maximum incremental impacts were estimated using maximum 
incremental 1-hour acrolein concentrations, scaled to match the ratio between maximum annual average 
concentrations for interim year and 2015.  Maximum incremental hazards due to acute exposure to 
acrolein for the No Action/No Project Alternative are estimated, by this method, to be as high as 8 for 
some locations on the airport, and as high as 3 for some off-site locations.  Details of the analysis can be 
found in Technical Report S-9a. 

A hazard index of greater than 1, the threshold of significance for acute effects, indicates that, for some 
weather conditions and for some locations on or near the airport, the concentration of acrolein could 
increase by 0.19 µg/m3 or more for short periods of time.  A hazard index greater than 1 indicates some 
potential for acute adverse health effects.  For acrolein, if such effects occurred, they would include mild 
irritation of eyes and mucous membranes. 

Incremental Non-Cancer Hazards - Acute Measured Against Year 2000 Conditions 
Incremental hazards due to acute exposure to acrolein for the No Action/No Project Alternative measured 
against Year 2000 conditions for the interim year were not calculated.  A full analysis was performed for 
2015 and is presented in the following subsections. 

Health Effects for On-Site Workers - Interim Year 2005 
Maximum 8-hour concentrations of TAPs of concern at on-airport locations would be considerably lower 
than California Occupational Safety and Health Administration (CalOSHA) permissible exposure limits, 
time-weighted averages (PEL-TWAs).  Workers at LAX under the No Action/No Project Alternative in 
2005 would not be expected to experience extended periods of time when concentrations of TAPs would 
be greater than workplace standards.  (For additional detail, see Technical Report 14a, Human Health 
Risk Assessment Technical Report, Section 6.3.1, Comparison of On-Airport Air Concentrations with 
OSHA Standards for Workers.) 
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Incremental Cancer Risks and Incremental Non-Cancer Hazards for the No 
Action/No Project Alternative for 2015 
Incremental Cancer Risks Measured Against 1996 Baseline 
Incremental cancer risks for the No Action/No Project Alternative assessed against the 1996 baseline are 
presented in Table F4.24.1-3, Summary of Incremental Cancer Risks and Incremental Non-Cancer 
Chronic Human Health Hazards for LAX Master Plan Pre-Mitigation Assessment (Measured Against 1996 
Baseline).  In 2015, the incremental MEI cancer risk for residents (adults plus children) under the No 
Action/No Project Alternative would be 33 in one million (Table F4.24.1-3).  This risk estimate was 
derived from a mathematical model that calculates risks to a hypothetical maximally exposed individual.  
The value represents an estimate of the greatest possible impact for any person on location near LAX.  If 
the exposure duration of 70 years used by SCAQMD for permitting purposes is substituted in the 
calculations, the incremental cancer risk estimate for MEI would increase to 77 in one million. 

Risks examined geographically indicate that modeled incremental cancer risks under the No Action/No 
Project Alternative in 2015 would generally be greater than those estimated for environmental baseline 
conditions.  Increases in cancer risks would be greatest near the eastern LAX boundary within an area 
extending about 3.6 miles to the east-northeast (Figure F4.24.1-6, Geographical Extent of Incremental 
Cancer Risks, Compared to Baseline 1996, Year 2015 Pre-Mitigation Conditions). 

Incremental cancer risks would be lower for the MEI school child.  The greatest incremental cancer risk 
would 1 in 1 million, compared with the 1996 baseline (Table F4.24.1-3). 

Incremental Cancer Risks Measured Against Year 2000 Conditions 
Incremental cancer risks for the No Action/No Project Alternative assessed against Year 2000 conditions 
are presented in Table F4.24.1-4, Summary of Incremental Cancer Risks and Incremental Non-Cancer 
Chronic Human Health Hazards for LAX Master Plan Pre-Mitigation Assessment (Measured Against Year 
2000). 

The incremental MEI cancer risk for residents when compared to Year 2000 conditions under the No 
Action/No Project Alternative is estimated to be 7 in one million for horizon year 2015.  All estimated 
cancer risks presented for comparisons to Year 2000 were calculated using an exposure duration of 70 
years. 

Incremental risks examined geographically indicate that modeled incremental cancer risks under the No 
Action/No Project Alternative in 2015 compared to Year 2000 conditions would often be less than those 
estimated for comparisons with the 1996 baseline.  Where increases in cancer risk are predicted to occur, 
they would be greatest near the eastern LAX boundary within an area extending about a mile east of 
I-405 from the ends of the north runways.  Risks in this area would fall between 1 and 10 in one million.  
The magnitude of incremental increases in cancer risk would decrease with increasing distance further 
east, north, and south (Figure F4.24.1-7, Geographical Extent of Incremental Cancer Risks, Compared to 
Year 2000 Conditions, Year 2015 Pre-Mitigation Conditions).  In many areas, incremental risks would be 
negative.  That is, estimated exposure concentrations, and thus incremental cancer risks, associated with 
Year 2000 emissions are predicted to be greater than those associated with the No Action/No Project 
Alternative. 

Incremental cancer risks would be less for the MEI school child.  The greatest incremental cancer risk 
would be 1 in 10 million, compared to Year 2000 conditions (Table F4.24.1-4). 

Incremental Non-Cancer Hazards - Chronic Measured Against 1996 Baseline 
As indicated in Table F4.24.1-3, the MEI non-cancer hazard index would be 6 (child resident).  The area 
where exposures could result in an incremental hazard index greater than 5 would be small and 
immediately adjacent to the eastern airport boundary and east of the north runways.  People living in a 
larger area, extending east-northeast from the LAX theme building past I-110, would be exposed to 
sufficient concentrations of TAPs to produce an incremental hazard index between 1 and 5 
(Figure F4.24.1-8, Geographical Extent of Incremental Non-Cancer Health Hazards, Compared to 
Baseline 1996, Year 2015 Pre-Mitigation Conditions). 

Non-cancer health hazards would be less for the MEI school child.  The largest incremental non-cancer 
hazard would be 0.3 when compared with the 1996 baseline. 
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Incremental Non-Cancer Hazards - Chronic Measured Against Year 2000 
Conditions 
As indicated in Table F4.24.1-4, when compared with Year 2000 conditions, the MEI incremental non-
cancer chronic hazard index for the No Action/No Project Alternative is calculated to be 8 for the child 
resident, essentially equal to that predicted using the 1996 baseline.  Geographically, areas where 
incremental non-cancer hazards would increase would extend east northeast from the eastern edge of 
the airport to the edges of the study boundary, but the magnitude of increases would be less than those 
predicted from comparisons with the 1996 baseline.  The area where incremental hazards are predicted 
to exceed a hazard index of 5 is small and extends only slightly east of I-405.  A much larger area where 
incremental hazard indices are estimated to fall in the range of 1 to 5 extends east-northeast to the 
boundary of the study area.  In the remainder of the study area, incremental hazard indices would be 
positive, but would be less than a hazard index of 1 (Figure F4.24.1-9, Geographical Extent of 
Incremental Non-Cancer Health Hazards, Compared to Year 2000 Baseline, Year 2015 Pre-Mitigation 
Conditions).  Positive incremental chronic hazard indices indicate that, throughout study area, predicted 
impacts for the No Action/No Project Alternative would be greater than those for Year 2000. 

Non-cancer health hazards would be less for the MEI school child.  The largest incremental non-cancer 
hazards for the MEI school child would be 0.4, compared with 2000 conditions (Table F4.24.1-4). 

Incremental Non-Cancer Hazards - Acute Measured Against 1996 Baseline 
Incremental hazards due to acute exposure to acrolein are estimated to be as high as 8 for some 
locations on the airport, and as high as 3 for some off-site locations for the No Action/No Project 
Alternative.  A hazard index of greater than 1 indicates that, for some weather conditions and for some 
locations on or near the airport, the concentration of acrolein could increase by 0.19 µg/m3 or more for 
short periods of time.  Overall, incremental hazards due to acute exposure to acrolein would vary 
between 0.4 and 8 for on-airport locations and 0.2 and 3 off-site.  The range of possible acute hazards is 
shown in Table F4.24.1-5, Summary of Incremental Acute Hazard Indices for LAX Master Plan Pre-
Mitigation Assessment for 2015 (Measured Against 1996 Baseline). 

 

 
Table F4.24.1-5 

 
 Summary of Incremental Acute Hazard Indices for LAX Master Plan Pre- 

Mitigation Assessment for 2015 (Measured Against 1996 Baseline) 
 

  NA/NP  Alt A  Alt B  Alt C  Alt D 
On-site           
Maximum HI   7.6  9  1  3  -2 
Minimum HI  0.4  -0.6  -0.04  -0.6  -6 
Average HI  2.6  3  0.5  0.7  -4 
Off-site           
Maximum HI   2.5  3  7  6  -0.1 
Minimum HI  0.2  -0.3  -0.8  0.3  -5 
Average HI  1  1  2  1  -2 
 
Values in BOLD exceed thresholds of significance. 
 
Source: Camp Dresser & McKee Inc., 2003. 

 

The range of values shown in the tables is the result of calculations of hazard indices at 50 locations 
throughout the study area.  These locations and further explanation and information are provided in 
Technical Report S-9a. 

Incremental Non-Cancer Hazards - Acute Measured Against Year 2000 Conditions 
Estimates for incremental acute hazards, but based on Year 2000 conditions, are similar.  For on-airport 
locations, incremental hazards range from 0.3 to a maximum of 8.  Off-site, these incremental hazards 
range from 0.2 to 3 (Table F4.24.1-6, Summary of Incremental Acute Hazard Indices for LAX Master Plan 
Pre-Mitigation Assessment for 2015 (Measured Against Year 2000). 
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Table F4.24.1-6 

 
 Summary of Incremental Acute Hazard Indices for LAX Master Plan Pre- 

Mitigation Assessment for 2015 (Measured Against Year 2000) 
 

HI Summary  NA/NP  Alt A   Alt B   Alt C  Alt D 
On-site           
Maximum HI   8  9  2  3  -2 
Minimum HI  0.3  -0.6  -0.1  -0.7  -6 
Average HI  2  3  0.7  0.7  -4 
Off-site           
Maximum HI   3  3  7  6  -0.1 
Minimum HI  0.2  -0.3  -0.8  0.3  -4 
Average HI  1  1  2  1  -2 
 
Values in BOLD exceed thresholds of significance. 
 
Source: Camp Dresser & McKee Inc., 2003. 

 

Health Effects for On-Site Workers - 2015 
As in 2005, in 2015 maximum 8-hour concentrations of TAPs of concern at on-airport locations would be 
considerably lower than CalOSHA PEL-TWAs.  Workers at LAX under the No Action/No Project 
Alternative in 2015 would not be expected to experience periods of time when concentrations of TAPs 
would be greater than workplace standards (for additional detail, see Technical Report 14a). 

4.24.1.6.2 Alternative A - Added Runway North 
Alternative A includes an added runway in the north airfield.  The alternative also proposes a new 
terminal on the west end of the airport.  These aspects of the alternative are key to understanding 
differences from the No Action/No Project Alternative. 

Incremental Cancer Risks and Incremental Non-Cancer Hazards for Alternative A 
for Interim Year 2005 
Incremental Cancer Risks Measured Against 1996 Baseline 
Incremental cancer risks for Alternative A assessed against the 1996 baseline are presented in Table 
F4.24.1-3, Summary of Incremental Cancer Risks and Incremental Non-Cancer Chronic Human Health 
Hazards for LAX Master Plan Pre-Mitigation Assessment (Measured Against 1996 Baseline).  As 
indicated in Table F4.24.1-3, in 2005, Alternative A would result in an incremental MEI cancer risk for 
residents (adults plus children) of 19 in one million.835  This value exceeds the threshold of 10 in one 
million and, therefore, is considered significant.  This incremental cancer risk estimate is based on an 
exposure duration of 30 years.  This duration is consistent with an upper range of the time individuals are 
likely to spend at a single residence.  The SCAQMD often uses an exposure duration of 70 years (a 
lifetime) when evaluating permit applications.  When an exposure duration of 70 years is used for MEI 
calculations, the maximum incremental cancer risk for Alternative A increases to 44 in one million.  
Incremental cancer risks under Alternative A, 2005 pre-mitigation compared to 1996 baseline would be 
significant. 

Incremental cancer risks examined geographically indicate that, at most locations within the study area, 
modeled incremental cancer risk impacts under Alternative A in 2005 would be less than significant 
compared to 1996 baseline conditions.  The area where incremental cancer risks could exceed 10 in one 
million is confined to a small area immediately east of the north runways; in this area, incremental cancer 
risk impacts would be significant (Figure F4.24.1-2).  Some small beneficial impact would occur over a  

                                                      
835 Incremental cancer risks for children are always about 70 percent of those for adults plus children.  The latter includes both all 

the childhood exposure, plus many additional exposure years as an adult at the same location. 
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mile from the airport boundaries and to the north and southeast.  Some residential land use is found in 
areas near the airport where risks might increase; risk and hazard estimates for exposures to TAPs in 
residential settings are therefore appropriately applied.  In a more general sense, land uses within the 
defined study area (Figure F4.24.1-1) are mixed with residential areas surrounded by and/or surrounding 
commercial and public use areas.  The application of residential risk estimates is not strictly appropriate to 
all locations within the study area.  However, because of the intermixing of residential and other land uses 
throughout the area, consideration of residential risks and hazards in all off-airport locations presents a 
reasonable illustration of possible impacts (or benefits) for the airport environs. 

Incremental cancer risks would be smaller for the maximally exposed school child.  The greatest 
incremental cancer risk for a school child under Alternative A in 2005 would be 2 in 10 million, which is 
considered less than significant. 

Incremental Cancer Risks Measured Against Year 2000 Conditions 
Incremental cancer risks for Alternative A assessed against Year 2000 conditions are presented in Table 
F4.24.1-4.  Alternative A would result in an incremental cancer risk for residents of -2 in 10 million at 
locations with the highest predicted TAP concentrations (MEIs).  In 2005, Alternative A is estimated to 
result in risk of two fewer cancer cases per 10 million people exposed when compared to Year 2000 
conditions.  All estimated incremental cancer risks presented for comparisons to Year 2000 were 
calculated using an exposure duration of 70 years.  If comparisons to Year 2000 conditions were to be 
used for determination of significance, implementation of Alternative A is predicted to result in a beneficial 
impact on incremental cancer risks in 2005. 

Incremental cancer risks examined geographically indicate that at essentially all locations within the study 
area, modeled incremental risks associated with Alternative A in 2005, compared to Year 2000 
conditions, would be less than those for Year 2000 (Figure F4.24.1-3).  That is, for the most part, 
incremental cancer risks would be negative.  These negative, or beneficial impacts, are predicted to lower 
possible incremental cancer risks in the range of 1 to 10 in one million at some locations.  The area 
encompassed by beneficial impacts of this magnitude is predicted to extend from the eastern airport 
boundary east-northeast about 5.6 miles to I-110. 

Predicted incremental cancer risks in 2005 for the maximally exposed school child compared to Year 
2000 are less than those estimated using the 1996 baseline.  The greatest incremental cancer risk is 
negative, using Year 2000 conditions for comparison, and is estimated to be -2 in 100 million, compared 
to 2 in 10 million for the increment above 1996 baseline.  If comparisons to Year 2000 conditions were to 
be used for determination of significance, implementation of Alternative A is predicted to result in a 
beneficial impact on incremental cancer risk for the maximally exposed school child in 2005. 

Incremental Non-Cancer Hazards - Chronic Measured Against 1996 Baseline 
As indicated in Table F4.24.1-3, under Alternative A in 2005, the incremental MEI non-cancer hazard 
index would be 5 (child resident).  This hazard is considered to be less than significant.  People living in 
an area extending east-northeast from the LAX boundary for about 3 miles are estimated to be exposed 
to sufficient concentrations of TAPs to produce an incremental hazard index between 1 and 5 (Figure 
F4.24.1-4). 

Non-cancer health hazards would be small for the maximally exposed school child.  The largest 
incremental non-cancer hazard under Alternative A in 2005 would be 0.2, which is considered to be less 
than significant. 

Incremental Non-Cancer Hazards - Chronic Measured Against Year 2000 
Conditions 
As indicated in Table F4.24.1-4, estimates for this alternative, but using Year 2000 conditions for 
comparison, indicate that the MEI incremental non-cancer chronic hazard index is estimated to be 4 for 
the child resident.  People living in an area extending east-northeast from the LAX boundary for about 8 
miles are predicted to be exposed to sufficient concentrations of TAPs to produce an incremental hazard 
index between 1 and 5 (Figure F4.24.1-5). 

Predicted incremental non-cancer health hazards in 2005 for the maximally exposed school child using 
Year 2000 conditions for comparison are slightly greater than those estimated using the 1996 baseline.  
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The largest incremental non-cancer chronic hazard for the maximally exposed school child is estimated to 
be 0.3.  If comparisons to Year 2000 conditions were to be used for determination of significance, 
incremental non-cancer chronic hazards would be less than significant for the maximally exposed school 
child and child resident under Alternative A in 2005. 

Incremental Non-Cancer Hazards - Acute Measured Against 1996 Baseline 
Maximum incremental concentrations of acrolein for the interim year compared to 1996 baseline 
conditions were not modeled.  Instead maximum incremental impacts were estimated using maximum 
incremental 1-hour acrolein concentrations, scaled to match the ratio between maximum annual average 
concentrations for the interim year and 2015.  Incremental hazards due to acute exposure to acrolein for 
Alternative A measured against 1996 baseline conditions during the interim year are estimated to be as 
high as 3 for some locations on and off the airport; therefore, acute hazard impacts for Alternative A in 
2005 would be significant.  A hazard index of greater than 1 indicates that, for some weather conditions 
and for some locations on or near the airport, the concentration of acrolein could increase by 0.19 µg/m3 
or more for short periods of time.  Interim year acute hazards calculations are discussed in Section 4.1.2, 
Assessment of Acute Hazards, in Technical Report S-9a. 

Incremental Non-Cancer Hazards - Acute Measured Against Year 2000 Conditions  
Incremental hazards due to acute exposure to acrolein for Alternative A measured against Year 2000 
conditions for the interim year were not calculated.  A full analysis was performed for 2015 and is 
presented in the following subsections. 

Health Effects for On-Site Workers - Interim Year 2005 
As with the No Action/No Project Alternative, in 2005, maximum 8-hour concentrations of TAPs of 
concern at on-airport locations under Alternative A would be considerably lower than CalOSHA 
standards, indicating that potential impacts to workers would be less than significant (for additional detail, 
see Technical Report 14a). 

Incremental Cancer Risks and Incremental Non-Cancer Hazards for Alternative A 
for 2015 
Incremental Cancer Risks Measured Against 1996 Baseline 
Incremental cancer risks for Alternative A assessed against the 1996 baseline are presented in Table 
F4.24.1-3.  In 2015, the incremental MEI cancer risk for residents (adults plus children) under 
Alternative A would be reduced compared to baseline conditions by 11 in one million (Table F4.24.1-3).  
The incremental cancer risk would be greater for the MEI child resident than for the MEI adult plus child 
resident (-7 in one million), although it would still be reduced compared to baseline conditions.  Negative 
risks in the table indicate that potential cancer risks would decrease after implementation of Alternative A 
as compared to baseline conditions.  This would be a beneficial impact. 

If the exposure duration of 70 years used by SCAQMD for permitting purposes is substituted in the 
calculations, the incremental cancer risk estimate for MEI are predicted to decrease to -25 in one million.  
Compared to the 1996 baseline and after build-out of Alternative A, airport operations at LAX are 
predicted to result in reduced risks of cancer; therefore, implementation of Alternative A is predicted to 
result in a small beneficial impact on incremental cancer risks in 2015. 

Incremental risks examined geographically indicate that modeled incremental cancer risks under 
Alternative A in 2015 would be less than those estimated for environmental baseline conditions.  
Decreases in incremental cancer risks are predicted for most locations within the study area (Figure 
F4.24.1-6).Reductions in cancer risks would be greatest near the eastern LAX boundary, and would 
decrease (i.e., reductions would be smaller) at distances further east.  Some beneficial impact could be 
realized as far east as I-110.  Small areas where incremental risks could increase above baseline 
conditions would occur east of the south runways.  These risks would, at all locations, be less than the 
threshold of significance.  Some residential land use is found in areas near the airport where risks might 
increase; risk and hazard estimates for exposures to TAPs in residential settings are therefore 
appropriately applied.  In a more general sense, land uses within the defined study area 
(Figure F4.24.1-1) are mixed with residential areas surrounded by and/or surrounding commercial and 
public use areas.  The application of residential risk estimates is not strictly appropriate to all locations 



4.24.1  Human Health Risk Assessment (CEQA)   

 
Los Angeles International Airport 4-1349 LAX Master Plan Final EIS/EIR 
 

within the study area.  However, because of the intermixing of residential and other land uses throughout 
the area, consideration of residential risks and hazards in all off-airport locations presents a reasonable 
illustration of possible impacts (or benefits) for the airport environs. 

Incremental cancer risks would be less for the MEI school child.  The greatest incremental cancer risk 
would be reduced by 3 in 10 million compared to baseline conditions (Table F4.24.1-3).  Since the cancer 
risk would be reduced compared to baseline conditions, implementation of Alternative A would have a 
beneficial impact. 

Incremental Cancer Risks Measured Against Year 2000 Conditions 
The incremental MEI cancer risk for residents under Alternative A is calculated to be -3 in 10 million 
(Table F4.24.1-4), when compared to Year 2000 conditions.  After build-out, airport operations at LAX are 
estimated to reduce the number of additional cancer cases by 3 per 10 million people over that estimated 
for Year 2000 conditions at the location where maximum exposure are predicted to occur.  All estimated 
incremental cancer risks presented for comparisons to Year 2000 were calculated using an exposure 
duration of 70 years.  If comparisons to Year 2000 conditions were to be used for determination of 
significance, implementation of Alternative A is predicted to result in a beneficial impact on incremental 
cancer risks. 

Incremental risks examined geographically indicate that modeled incremental cancer risks under 
Alternative A in 2015 compared against Year 2000 conditions would be less than those estimated in 
comparison with the 1996 baseline.  In fact, in all areas surrounding the airport, predicted incremental 
cancer risks would decrease when compared with Year 2000 conditions (Figure F4.24.1-7).  The greatest 
decreases in risk would occur in an area extending east-northeast of the eastern boundary of LAX about 
8 miles.  Other areas within the study boundary would experience decreases, but these decreases would 
be smaller in magnitude. 

Incremental cancer risks would be less for the MEI school child.  The greatest incremental cancer risk for 
the MEI school child would be -2 in 100 million, compared with Year 2000 conditions (Table F4.24.1-4).  
Implementation of Alternative A is predicted to result in a beneficial impact for incremental cancer risks for 
the MEI school child in 2015 compared to Year 2000 conditions. 

Incremental Non-Cancer Hazards - Chronic Measured Against 1996 Baseline 
As indicated in Table F4.24.1-3, the greatest incremental MEI non-cancer hazard index would be 6 (child 
resident).  This hazard index slightly exceeds the threshold of 5 and, therefore, would be significant.  The 
area where exposures could result in an incremental hazard index greater than 5 would be small and 
immediately adjacent to the eastern airport boundary and east of the north runways.  In this area, 
incremental non-cancer hazard impacts would be significant.  People living in a larger area, extending 
east-northeast from the LAX theme building past I-110, would be exposed to sufficient concentrations of 
TAPs to produce an incremental hazard index between 1 and 5 (Figure F4.24.1-8); in these areas 
incremental non-cancer hazard impacts would be less than significant. 

Incremental non-cancer health hazards would be less for the MEI school child.  The largest incremental 
non-cancer hazard would be 0.3 (Table F4.24.1-3) compared to the 1996 baseline.  Implementation of 
Alternative A is predicted to result in less than significant impacts on incremental non-cancer hazards for 
the MEI school child in 2015 compared to the 1996 baseline. 

Incremental Non-Cancer Hazards - Chronic Measured Against Year 2000 
Conditions 
As indicated in Table F4.24.1-4, when compared with Year 2000 conditions, the MEI incremental non-
cancer chronic hazard index for Alternative A is estimated to be 4 for the child resident.  Geographically, 
areas where incremental non-cancer hazards would increase would extend east northeast from the 
eastern edge of the airport to the edges of the study boundary, but the magnitude of increases would be 
less than those predicted from comparisons with the 1996 baseline (Figure F4.24.1-9).  Positive hazard 
indices indicate that throughout study area, predicted impacts for Alternative A would be greater than 
those for impacts for Year 2000 conditions; however, if comparisons to Year 2000 conditions were to be 
used for determination of significance, implementation of Alternative A is predicted to result in a less than 
significant impact on incremental non-cancer hazards. 
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Incremental non-cancer health hazards would be less for the MEI school child.  The largest incremental 
non-cancer hazard would be 0.4 compared with Year 2000 conditions (Table F4.24.1-4).  Implementation 
of Alternative A is predicted to result in less than significant impacts on incremental non-cancer hazards 
for the MEI school child in 2015 compared to Year 2000 conditions. 

Incremental Non-Cancer Hazards - Acute Measured Against 1996 Baseline 
As indicated in Table F4.24.1-5, incremental hazards due to acute exposure to acrolein compared 
against the 1996 baseline are estimated to be as high as 9 for some locations on the airport, and as high 
as 3 for off-site locations for Alternative A; therefore, acute hazard impacts for Alternative A in 2015 would 
be significant.  A hazard index of greater than 1 indicates that, for some weather conditions and for some 
locations on or near the airport, the concentration of acrolein could increase by 0.19 µg/m3 or more for 
short periods of time.  Overall, incremental hazards due to acute exposure to acrolein would vary 
between -0.6 and 9 for on-airport locations and -0.3 and 3 off-site.  Negative values indicate that, for 
some on and off-airport locations, implementation of Alternative A is estimated to result in a decrease in 
1-hour maximum concentrations of acrolein.  At these locations, Alternative A is predicted to result in a 
beneficial impact. 

The range of values shown in Table F4.24.1-5 is the result of calculations of incremental hazard indices 
at 50 locations throughout the study area.  These locations and further explanation and information are 
provided in Technical Report S-9a. 

Incremental Non-Cancer Hazards - Acute Measured Against Year 2000 Conditions 
Estimates for incremental acute hazards based on Year 2000 conditions are similar.  As indicated in 
Table F4.24.1-6, for on-airport locations, incremental acute hazards range from -0.6 to a maximum of 9.  
Off-site incremental acute hazards range from -0.3 to 3.  For some locations, if Year 2000 conditions were 
used to determine significance, acute hazards would be significant.  Negative values indicate that, for 
some on and off-airport locations, implementation of Alternative A is estimated to result in a decrease in 
1-hour maximum concentrations of acrolein.  At these locations, Alternative A is predicted to result in a 
beneficial impact. 

Health Effects for On-Site Workers - 2015 
As in 2005, in 2015, maximum 8-hour concentrations of TAPs of concern at on-airport locations under 
Alternative A would be considerably lower than OSHA standards, indicating that potential impacts to 
workers would be less than significant (for additional detail, see Technical Report 14a). 

Discussion of Impacts 
Under Alternative A, incremental cancer risks would be higher in 2005 than they would be in 2015.  These 
higher risks would be associated with increased emissions from older aircraft with engines that are less 
clean burning and with greater traffic congestion during construction.  Higher cancer risks in year 2005 
may be somewhat overstated because of the methodology used in estimating risks.  In accordance with 
CalEPA and USEPA risk assessment guidance, people working at the airport or living or going to school 
in the study area were assumed to be exposed to construction emissions for 30 years.  In fact, 
construction is projected to last only about 14 years.  Cancer risks that reflect actual exposures during 
construction are difficult to estimate because the exact construction schedule is not known, and 
emissions and exposures would vary year-to-year, or even day-to-day, as construction activity started in 
some areas of the airport, changed in others, and ended in still other locations.  Uncertainty in 
construction impacts over time suggested that a conservative approach be taken in evaluation of cancer 
risk and non-cancer health hazards.  Cancer risks calculated for the interim horizon year 2005 should be 
considered only a relative indication of increased emissions during construction.  Actual incremental risks 
during the construction period might not be higher than those estimated for the airport in full operation in 
2015 as suggested in the current analysis.  In fact, actual risks at interim year 2005 could even be lower 
than those for 2015 for the same alternative. 

Incremental non-cancer hazards for Alternative A would be about the same for horizon years 2005 and 
2015.  These hazards would be dominated by releases of acrolein from jet engines, and, as discussed 
above, could be substantially overestimated due to uncertainties in estimates of acrolein toxicity.  The 
reduction in emissions from changes in the aircraft fleet serving LAX to newer, cleaner engines by year 
2015 may be offset by the larger numbers of flights in and out of the airport in this horizon year compared 
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to 2005.  Acrolein emissions and potential human health impacts would remain relatively constant during 
the construction period. 

Differences between risk and hazard estimates for Alternative A and the No Action/No Project Alternative 
are due to a combination of factors.  These factors, listed below, would each contribute to differences in 
impacts in different areas around the airport: 

♦ Hourly utility of the airport is an important factor in explaining differences between Alternative A and 
the No Action/No Project Alternative.  Addition of a fifth runway under Alternative A would allow much 
greater flexibility in aircraft operations, resulting in reduced emissions from aircraft in taxi/idle mode. 

♦ Alternative A would also have high west-side terminal activity.  West-end activity would help spread 
emissions from almost all sources from east to west, and would move many sources further from the 
east side of the airport where air quality impacts are predicted to be highest. 

♦ Enhancements to the airport under Alternative A would improve traffic flows compared to the No 
Action/No Project Alternative limiting increases in vehicle emissions associated with higher levels of 
passenger activity. 

♦ Fence line and runway configurations differ between Alternative A and the No Action/No Project 
Alternative.  Land acquisitions under Alternative A would allow greater average distances between 
emissions sources and off-site residents. 

♦ Alternative A would not have any major cargo or other facilities in the northeast corner of the airport 
that would add aircraft, GSE, or traffic impacts near the east side of the airport.  Possible human 
health impacts are greatest east-northeast of the eastern end of the north runways. 

4.24.1.6.3 Alternative B - Added Runway South 
Alternative B includes an added runway in the south airfield.  This alternative also includes a new terminal 
at the west end of the airport.  These features of the alternative are key to understanding the differences 
in impacts between this alternative and the No Action/No Project Alternative. 

Incremental Cancer Risks and Incremental Non-Cancer Hazards for Alternative B 
for Interim Year 2005  
Construction for each of the build Alternatives A, B, and C are sufficiently similar that a single evaluation 
of interim year impacts was conducted to represent all three alternatives.  Incremental cancer risks and 
non-cancer health hazards under Alternative B in 2005 would be the same as those under Alternative A.  
These risks and hazards are summarized below. 

Incremental Cancer Risks Measured Against 1996 Baseline 
Incremental cancer risks for Alternative B assessed against the 1996 baseline are presented in 
Table F4.24.1-3.  As indicated in Table F4.24.1-3, in 2005, Alternative B would result in an incremental 
MEI cancer risk for residents (adults plus children) of 19 in one million.836  This value exceeds the 
threshold of 10 in one million and, therefore, is considered significant.  This incremental cancer risk 
estimate is based on an exposure duration of 30 years.  This duration is consistent with an upper range of 
the time individuals are likely to spend at a single residence.  The SCAQMD often uses an exposure 
duration of 70 years (a lifetime) when evaluating permit applications.  When an exposure duration of 70 
years is used for MEI calculations, the maximum incremental cancer risk for Alternative B increases to 44 
in one million.  Incremental cancer risks under Alternative B, 2005 pre-mitigation compared to 1996 
baseline would be significant. 

Incremental cancer risks examined geographically indicate that, at most locations within the study area, 
modeled incremental cancer risk impacts under Alternative B in 2005 would be less than significant 
compared to 1996 baseline conditions.  The area where incremental cancer risks could exceed 10 in one 
million is confined to a small area immediately east of the north runways; in this area, incremental cancer 
risk impacts would be significant (Figure F4.24.1-2).  Some small beneficial impact would occur over a 
mile from the airport boundaries and to the north and southeast.  Some residential land use is found in 

                                                      
836 Incremental cancer risks for children are always about 70 percent of those for adults plus children.  The latter includes both all 

the childhood exposure, plus many additional exposure years as an adult at the same location. 
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areas near the airport where risks might increase; risk and hazard estimates for exposures to TAPs in 
residential settings are therefore appropriately applied.  In a more general sense, land uses within the 
defined study area (Figure F4.24.1-1) are mixed with residential areas surrounded by and/or surrounding 
commercial and public use areas.  The application of residential risk estimates is not strictly appropriate to 
all locations within the study area.  However, because of the intermixing of residential and other land uses 
throughout the area, consideration of residential risks and hazards in all off-airport locations presents a 
reasonable illustration of possible impacts (or benefits) for the airport environs. 

Incremental cancer risks would be smaller for the maximally exposed school child.  The greatest 
incremental cancer risk for a school child under Alternative B in 2005 would be 2 in 10 million, which is 
considered less than significant. 

Incremental Cancer Risks Measured Against Year 2000 Conditions 
Incremental cancer risks for Alternative B assessed against Year 2000 conditions are presented in 
Table F4.24.1-4.  Alternative B would result in MEI incremental cancer risk for residents of -2 in 10 million 
at locations with the highest predicted TAP concentrations.  In 2005, the Alternative B is predicted to 
result in risk of two fewer cancer cases per 10 million people exposed compared to Year 2000 conditions.  
All estimated incremental cancer risks presented for comparisons to Year 2000 conditions were 
calculated using an exposure duration of 70 years.  If comparisons to Year 2000 conditions were to be 
used for determination of significance, implementation of Alternative B is predicted to result in a beneficial 
impact on incremental cancer risks in 2005. 

Incremental cancer risks examined geographically indicate that at essentially all locations within the study 
area, modeled incremental risks associated with Alternative B in 2005, compared to Year 2000 
conditions, would be less than those for Year 2000 (Figure F4.24.1-3).  That is, for the most part, 
incremental cancer risks would be negative.  These negative, or beneficial impacts, might lower possible 
cancer risks in the range of 1 to 10 in one million at some locations.  The area encompassed by beneficial 
impacts of this magnitude is predicted to extend from the eastern airport boundary east-northeast for 
about 5.6 miles to I-110. 

Predicted incremental cancer risks in 2005 for the maximally exposed school child compared to Year 
2000 conditions are less than those estimated using the 1996 baseline.  The greatest incremental cancer 
risk, using Year 2000 conditions for comparison, is calculated to be -2 in 100 million, compared to 2 in 
10 million for the increment above the 1996 baseline.  If comparisons to Year 2000 conditions were to be 
used for determination of significance, implementation of Alternative B is predicted to result in a beneficial 
impact on incremental cancer risks for the maximally exposed school child in 2005. 

Incremental Non-Cancer Hazards - Chronic Measured Against 1996 Baseline 
As indicated in Table F4.24.1-3, under Alternative B in 2005 the incremental MEI non-cancer hazard 
index would be 5 (child resident).  This hazard is considered to be less than significant.  People living in 
an area extending east-northeast from the LAX boundary for about 3 miles are estimated to be exposed 
to sufficient concentrations of TAPs to produce an incremental hazard index between 1 and 5 
(Figure F4.24.1-4). 

Non-cancer health hazards would be small for the maximally exposed school child.  The largest 
incremental non-cancer hazard under Alternative B in 2005 would be 0.2, which is considered to be less 
than significant. 

Incremental Non-Cancer Hazards - Chronic Measured Against Year 2000 
Conditions 
As indicated in Table F4.24.1-4, estimates for this alternative, but using Year 2000 conditions for 
comparison, indicate that the MEI incremental non-cancer chronic hazard index is estimated to be 4 for 
the child resident.  People living in an area extending east-northeast from the LAX boundary for about 8 
miles are predicted to be exposed to sufficient concentrations of TAPs to produce an incremental hazard 
index between 1 and 5 (Figure F4.24.1-5). 

Predicted incremental non-cancer health hazards in 2005 for the maximally exposed school child using 
Year 2000 conditions for comparison are slightly greater than those estimated using the 1996 baseline.  
The largest incremental non-cancer chronic hazard for the maximally exposed school child is estimated to 
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be 0.3.  If comparisons to Year 2000 conditions were to be used for determination of significance, 
incremental non-cancer chronic hazards would be less than significant for the maximally exposed school 
child and child resident under Alternative B in 2005. 

Incremental Non-Cancer Hazards - Acute Measured Against 1996 Baseline 
Maximum incremental concentrations of acrolein for the interim year compared to 1996 baseline 
conditions were not modeled.  Instead maximum incremental impacts were estimated using maximum 
incremental 1-hour acrolein concentrations, scaled to match the ratio between maximum annual average 
concentrations for the interim year and 2015.  Incremental hazards due to acute exposure to acrolein for 
Alternative B measured against 1996 baseline during the interim year are estimated to be as high as 3 for 
some locations on and off the airport; therefore, incremental acute hazards for Alternative B in 2005 are 
considered significant.  A hazard index of greater than 1 indicates that, for some weather conditions and 
for some locations on or near the airport, the concentration of acrolein could increase by 0.19 µg/m3 or 
more for short periods of time.  Interim year acute hazards calculations are discussed in Section 4.1.2, 
Assessment of Acute Hazards, in Technical Report S-9a. 

Incremental Non-Cancer Hazards - Acute Measured Against Year 2000 Conditions 
Incremental hazards due to acute exposure to acrolein for Alternative B measured against Year 2000 
conditions for the interim year were not calculated.  A full analysis was performed for 2015 and is 
presented in the following subsections. 

Health Effects for On-Site Workers - Interim Year 2005 
As with Alternative A, under Alternative B in 2005, maximum 8-hour concentrations of TAPs of concern at 
on-airport locations would be considerably lower than CalOSHA standards, indicating that potential 
impacts to workers would be less than significant (for additional detail, see Technical Report 14a). 

Incremental Cancer Risks and Incremental Non-Cancer Hazards for Alternative B 
for 2015 
Incremental Cancer Risks Measured Against 1996 Baseline 
Incremental cancer risks for Alternative B assessed against the 1996 baseline are presented in Table 
F4.24.1-3.  In 2015, the incremental MEI cancer risk for residents (adults plus children) under 
Alternative B would be 10 in one million837 (Table F4.24.1-3) based on an exposure duration of 30 years.  
This incremental cancer risk would not exceed the threshold and, therefore, would be less than 
significant.  If the exposure duration of 70 years used by SCAQMD for permitting purposes is substituted 
in the calculations, the incremental cancer risk estimate for MEI would increase to 23 in one million; 
therefore, MEI incremental cancer risk impacts based on an exposure duration of 70 years under 
Alternative B, pre-mitigation 2015 would be significant. 

Incremental risks examined geographically indicate that modeled incremental cancer risks under 
Alternative B in 2015 would generally be less than those estimated for environmental baseline conditions.  
Reductions in cancer risks would be greatest east of I-405, and would decrease (i.e., reductions would be 
smaller) at distances further east.  Some beneficial impact could be realized as far as 2 miles east-
northeast of the LAX theme building.  Increases in incremental cancer risks are predicted to occur in a 
small area near the eastern LAX boundary, and in a small area extending about 1.5 miles to the 
southeast from the southeastern LAX boundary, and within an area extending about 2 miles from the 
northern LAX boundary (Figure F4.24.1-6).  Some residential land use is found in areas near the airport 
where risks might increase; risk and hazard estimates for exposures to TAPs in residential settings are 
therefore appropriately applied.  In a more general sense, land uses within the defined study area 
(Figure F4.24.1-1) are mixed with residential areas surrounded by and/or surrounding commercial and 
public use areas.  The application of residential risk estimates is not strictly appropriate to all locations 
within the study area.  However, because of the intermixing of residential and other land uses throughout 
the area, consideration of residential risks and hazards in all off-airport locations presents a reasonable 
illustration of possible impacts (or benefits) for the airport environs. 

                                                      
837 Incremental cancer risks for children are always about 70 percent of those for adults plus children.  The latter includes both all 

the childhood exposure, plus many additional exposure years as an adult at the same location. 
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Incremental cancer risks would be less for the MEI school child.  The greatest incremental cancer risk for 
this receptor would be 2 in 10 million (Table F4.24.1-3) compared with the 1996 baseline, which is 
considered less than significant. 

Incremental Cancer Risks Measured Against Year 2000 Conditions 
The incremental MEI cancer risk for residents under Alternative B is predicted to be -2 in 10 million 
(Table F4.24.1-4), when compared to Year 2000 conditions.  After build-out, airport operations at LAX are 
predicted to result in a risk of two fewer cancer cases per 10 million people than estimated for Year 2000 
conditions.  All estimated incremental cancer risks presented for comparisons to Year 2000 conditions 
were calculated using an exposure duration of 70 years.  If comparisons to Year 2000 conditions were to 
be used for determination of significance, implementation of Alternative B is predicted to result in a 
beneficial impact on incremental cancer risks in 2015. 

Incremental cancer risks examined geographically indicate that modeled incremental cancer risks 
measured against Year 2000 conditions would be less than those estimated for Alternative B in 2015 in 
comparison with the 1996 baseline.  Decreases in incremental cancer risks would be greatest near the 
eastern LAX boundary within an area extending about 7.6 miles east-northeast beyond I-110.  Risks in 
this area would decrease at least by 10 in one million.  Incremental decreases in cancer risk would be 
smaller with increasing distance further east, north, and south (Figure F4.24.1-7). 

Incremental cancer risks would be less for the MEI school child.  The greatest incremental cancer risk for 
the MEI school child would be -4 in 100 million compared with Year 2000 conditions (Table F4.24.1-4).  If 
comparisons to Year 2000 conditions were to be used for determination of significance, implementation of 
Alternative B is predicted to result in a beneficial impact on incremental cancer risks for the MEI school 
child in 2015. 

Incremental Non-Cancer Hazards - Chronic Measured Against 1996 Baseline 
As indicated in Table F4.24.1-3, the greatest incremental MEI non-cancer hazard index would be 14 
(child resident).  This hazard index exceeds the threshold of 5 and, therefore, would be significant.  The 
area where exposures could result in an incremental hazard index greater than 5 would be small and 
immediately adjacent to the eastern airport boundary and east of the north runways.  A significant impact 
under Alternative B would be predicted in this area for incremental non-cancer chronic hazards.  People 
living in a larger area, extending east-northeast from the LAX theme building past I-110, would be 
exposed to sufficient concentrations of TAPs to produce an incremental hazard index between 1 and 5 
(Figure F4.24.1-8).  Incremental non-cancer chronic hazards would be less than significant in these 
areas. 

Incremental non-cancer health hazards would be less for the MEI school child.  The largest incremental 
non-cancer hazard would be 0.5 (Table F4.24.1-3) compared with the 1996 baseline.  Because the non-
cancer hazard would be less than the threshold, this hazard would be less than significant. 

Incremental Non-Cancer Hazards - Chronic Measured Against Year 2000 
Conditions 
When compared with Year 2000 conditions, the MEI incremental non-cancer chronic hazard index for 
Alternative B is calculated to be 7 for the child resident (Table F4.24.1-4).  Geographically, areas where 
incremental non-cancer hazards would increase would extend east northeast from the eastern edge of 
the airport to the edges of the study boundary, but the magnitude of increases would be less than those 
predicted from comparisons with the 1996 baseline.  The area where hazards are predicted to exceed an 
hazard index of 5 is relatively small and extends less than a mile east of I-405.  If comparisons to Year 
2000 conditions were to be used for determination of significance, a significant impact under Alternative B 
would be predicted in this area for incremental non-cancer chronic hazards. 

A much larger area where hazard indices are estimated to fall in the range of 1 to 5 extends east-
northeast to the boundary of the study area.  In the remainder of the study area, hazard indices would be 
positive, but would be less than a hazard index of 1 (Figure F4.24.1-9).  For these communities, if 
comparisons to Year 2000 conditions were to be used for determination of significance, implementation of 
Alternative B would be predicted to result in a less than significant impact on incremental non-cancer 
chronic hazards.  Positive hazard indices indicate that throughout study area, predicted impacts for 
Alternative B would be greater than those for Year 2000 conditions. 
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Incremental non-cancer health hazards would be less for the MEI school child.  The largest incremental 
non-cancer hazards for the MEI school child would be 0.6, compared with Year 2000 conditions, 
(Table F4.24.1-4).  If comparisons to Year 2000 conditions were to be used for determination of 
significance, in 2015, implementation of Alternative B is predicted to result in a less than significant 
impact on incremental non-cancer hazards. 

Incremental Non-Cancer Hazards - Acute Measured Against 1996 Baseline 
As indicated in Table F4.24.1-5, incremental hazards due to acute exposure to acrolein compared 
against the 1996 baseline are predicted to be as high as 1 for some locations on the airport, and as high 
as 7 for off-site locations for Alternative B; therefore, incremental acute hazards for Alternative B in 2015 
are considered significant.  A hazard index of greater than 1 indicates that, for some weather conditions 
and for some locations on or near the airport, the concentration of acrolein could increase by 0.19 µg/m3 
or more for short periods of time.  Overall, incremental hazards due to acute exposure to acrolein would 
vary between -0.04 and 1 for on-airport locations and  -0.8 and 7 off-site.  Negative values indicate that, 
for some on and off-airport locations, implementation of Alternative B is estimated to result in a decrease 
in 1-hour maximum concentrations of acrolein.  At these locations, Alternative B is predicted to result in a 
beneficial impact. 

The range of values shown in Table F4.24.1-5 is the result of calculations of incremental hazard indices 
at 50 locations throughout the study area.  These locations and further explanation and information are 
provided in Technical Report S-9a. 

Incremental Non-Cancer Hazards - Acute Measured Against Year 2000 Conditions 
Estimates for incremental acute hazards based on Year 2000 conditions are similar.  For on-airport 
locations, incremental acute hazards range from -0.1 to a maximum of 2.  Off-site incremental hazards 
range from -0.8 to 7 (Table F4.24.1-6).  Maximum incremental acute hazards predicted for Alternative B 
based on Year 2000 conditions would be considered significant if comparisons to Year 2000 conditions 
were to be used for determination of significance.  Negative values indicate that, for some on and off-
airport locations, implementation of Alternative B is estimated to result in a decrease in 1-hour maximum 
concentrations of acrolein.  At these locations, Alternative B is predicted to result in a beneficial impact. 

Health Effects for On-Site Workers - 2015 
As in 2005, in 2015, maximum 8-hour concentrations of TAPs of concern at on-airport locations under 
Alternative B would be considerably lower than CalOSHA standards, indicating that potential impacts to 
workers would be less than significant (for additional detail, see Technical Report 14a). 

Discussion of Impacts 
Under Alternative B, incremental cancer risks would be higher for 2005 than they would be in 2015.  
Generally, higher risks in 2005 would be due to greater traffic congestion during construction and less 
efficient aircraft operations than predicted for 2015.  As indicated previously, cancer risks associated with 
construction may be overestimated.  Risks for future years may be overstated based on the methodology 
used for calculating cancer risks for year 2005 (see subsection 4.24.1.6.2, Alternative A - Added Runway 
North). 

Incremental non-cancer hazards for Alternative B would also be about twice as high in 2015 as in 2005.  
As with Alternative A, these hazards would be dominated by releases of acrolein from jet engines.  
Change in the aircraft fleet serving LAX to newer, cleaner engines by year 2015 may be offset by the 
larger numbers of flights in and out of the airport projected for this horizon year. 

The differences between incremental risks and hazards estimated for Alternative B and either the No 
Action/No Project Alternative or Alternative A are due to several factors that each contribute to differences 
in impacts in different areas around the airport: 

♦ Alternative B, like Alternative A, would allow more efficient aircraft operations and improved traffic 
flows on and near LAX compared to the No Action/No Project Alternative.  The result would be lower 
emissions from aircraft and GSE and, therefore, lower incremental human health impacts when 
compared to No Action/No Project Alternative. 
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♦ Fence line and runway configurations would vary among the alternatives.  The south runway 
configuration for Alternative B may be particularly important in the higher risks associated with this 
alternative when compared to Alternative A.  Incremental risks and hazards estimated for 
Alternative B would be the highest for any of the build alternatives. 

♦ Alternative B would place major cargo facilities in the northeast corner of the airport that would add 
aircraft, GSE, and traffic air quality impacts near the east side.  The highest incremental risks and 
hazards would be found just east of the north runways. 

♦ Hourly utility of the airport is also very important.  Alternative B, for example, would have higher 
aircraft operations during unfavorable meteorological conditions (i.e., at night) than would 
Alternative A, resulting in somewhat higher impacts. 

♦ Alternative B would have lower west-side terminal activity than would Alternative A.  West end activity 
helps spread emissions from almost all sources from east to west, and moves many sources further 
from the east side of the airport where air quality impacts would be highest.  Less west-side activity 
therefore would increase the potential incremental human health impacts for Alternative B when 
compared to Alternative A.  Alternative B would still move considerable activity to the west-end 
compared to the No Action/No Project Alternative, resulting in reduced impacts to population areas to 
the east. 

4.24.1.6.4 Alternative C - No Additional Runway 
Alternative C does not include an additional runway.  A new terminal on the west end of the airport is a 
key aspect of the alternative.  Features of this alternative as they influence risks and hazards compared 
to the No Action/No Project Alternative are discussed below and in Technical Report 14a. 

Incremental Cancer Risks and Incremental Non-Cancer Hazards for Alternative C 
for Interim Year 2005 
Construction for each of the build Alternatives A, B, and C are sufficiently similar that a single evaluation 
of interim year impacts was conducted to represent all three alternatives.  Incremental cancer risks and 
non-cancer health hazards under Alternative C in 2005 would be the same as those under Alternative A.  
These risks and hazards are summarized below. 

Incremental Cancer Risks Measured Against 1996 Baseline 
Incremental cancer risks for Alternative C assessed against the 1996 baseline are presented in Table 
F4.24.1-3, Summary of Incremental Cancer Risks and Incremental Non-Cancer Chronic Human Health 
Hazards for LAX Master Plan Pre-Mitigation Assessment (Measured Against 1996 Baseline).  As 
indicated in Table F4.24.1-3, in 2005, Alternative C would result in an incremental MEI cancer risk for 
residents (adults plus children) of 19 in one million.838  This value exceeds the threshold of 10 in one 
million and, therefore, is considered significant.  This incremental cancer risk estimate is based on an 
exposure duration of 30 years.  This duration is consistent with an upper range of the time individuals are 
likely to spend at a single residence.  The SCAQMD often uses an exposure duration of 70 years (a 
lifetime) when evaluating permit applications.  When an exposure duration of 70 years is used for MEI 
calculations, the maximum incremental cancer risk for Alternative C increases to 44 in one million.  
Incremental cancer risks under Alternative C, 2005 pre-mitigation compared to 1996 baseline would be 
significant. 

Incremental cancer risks examined geographically indicate that, at most locations within the study area, 
modeled incremental cancer risk impacts under Alternative C in 2005 would be less than significant 
compared to 1996 baseline conditions.  The area where incremental cancer risks could exceed 10 in one 
million is confined to a small area immediately east of the north runways; in this area, incremental cancer 
risk impacts would be significant (Figure F4.24.1-2).  Some small beneficial impact would occur over a 
mile from the airport boundaries and to the north and southeast.  Some residential land use is found in 
areas near the airport where risks might increase; risk and hazard estimates for exposures to TAPs in 
residential settings are therefore appropriately applied.  In a more general sense, land uses within the 
defined study area (Figure F4.24.1-1) are mixed with residential areas surrounded by and/or surrounding 
                                                      
838 Incremental cancer risks for children are always about 70 percent of those for adults plus children.  The latter includes both all 

the childhood exposure, plus many additional exposure years as an adult at the same location. 
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commercial and public use areas.  The application of residential risk estimates is not strictly appropriate to 
all locations within the study area.  However, because of the intermixing of residential and other land uses 
throughout the area, consideration of residential risks and hazards in all off-airport locations presents a 
reasonable illustration of possible impacts (or benefits) for the airport environs. 

Incremental cancer risks would be smaller for the maximally exposed school child.  The greatest 
incremental cancer risk for a school child under Alternative C in 2005 would be 2 in 10 million, which is 
considered less than significant. 

Incremental Cancer Risks Measured Against Year 2000 Conditions 
Incremental cancer risks for Alternative C assessed against Year 2000 conditions are presented in 
Table F4.24.1-4.  Alternative C would result in an incremental cancer risk for residents of -2 in 10 million 
at locations with the highest predicted TAP concentrations (MEIs).  In 2005, Alternative C is calculated to 
result in risk of two fewer cancer cases per 10 million people exposed compared to Year 2000 conditions.  
All estimated incremental cancer risks presented for comparisons to Year 2000 conditions were 
calculated using an exposure duration of 70 years.  If comparisons to Year 2000 conditions were to be 
used for determination of significance, implementation of Alternative C is predicted to result in a beneficial 
impact on incremental cancer risks in 2005.  Incremental cancer risks examined geographically indicate 
that at essentially all locations within the study area, modeled incremental risks associated with 
Alternative C in 2005, compared to Year 2000 conditions, would be less than those for Year 2000 (Figure 
F4.24.1-3).  That is, for the most part incremental cancer risks would be negative.  These negative, or 
beneficial impacts, might lower possible cancer risks in the range of 1 to 10 in one million at some 
locations.  The area encompassed by beneficial impacts of this magnitude is predicted to extend from the 
eastern airport boundary east-northeast for about 5.6 miles to I-110. 

Predicted incremental cancer risks in 2005 for the maximally exposed school child compared to Year 
2000 conditions are less than those estimated using the 1996 baseline.  The greatest incremental cancer 
risk, using Year 2000 conditions for comparison, is estimated to be a -2 in 100 million, compared to 2 in 
10 million for the increment above 1996 baseline.  If comparisons to Year 2000 conditions were to be 
used for determination of significance, implementation of Alternative C is predicted to result in a beneficial 
impact on incremental cancer risks in 2005 for the maximally exposed school child. 

Incremental Non-Cancer Hazards - Chronic Measured Against 1996 Baseline 
As indicated in Table F4.24.1-3, under Alternative C in 2005 the incremental MEI non-cancer hazard 
index would be 5 (child resident).  This hazard is considered less than significant.  People living in an 
area extending east-northeast from the LAX boundary for about 3 miles are estimated to be exposed to 
sufficient concentrations of TAPs to produce an incremental hazard index between 1 and 5 (Figure 
F4.24.1-4). 

Non-cancer health hazards would be small for the maximally exposed school child.  The largest 
incremental non-cancer hazard under Alternative C in 2005 would be 0.2, which is considered to be less 
than significant. 

Incremental Non-Cancer Hazards - Chronic Measured Against Year 2000 
Conditions 
Similar estimates for this alternative, but using Year 2000 conditions for comparison, indicate that the 
incremental MEI non-cancer chronic hazard index is calculated to be 4 for the child resident 
(Table F4.24.1-4).  People living in an area extending east-northeast from the LAX boundary for about 8 
miles are predicted to be exposed to sufficient concentrations of TAPs to produce an incremental hazard 
index between 1 and 5 (Figure F4.24.1-5).  If comparisons to Year 2000 conditions were to be used for 
determination of significance, implementation of Alternative C in 2005 is predicted to be less than 
significant for incremental non-cancer chronic hazards for the child resident. 

Predicted incremental non-cancer health hazards in 2005 for the maximally exposed school child using 
Year 2000 conditions for comparison are similar to those estimated using the 1996 baseline.  The largest 
incremental non-cancer chronic hazard for Alternative C measured against Year 2000 conditions for the 
maximally exposed school child is estimated to be 0.3 (Table F4.24.1-4).  If comparisons to Year 2000 
conditions were to be used for determination of significance, implementation of Alternative C in 2005 is 
predicted to be less than significant for incremental non-cancer chronic hazards for the school child. 
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Incremental Non-Cancer Hazards - Acute Measured Against 1996 Baseline 
Maximum incremental concentrations of acrolein for the interim year compared to 1996 baseline 
conditions were not modeled.  Instead maximum incremental impacts were estimated using maximum 
incremental 1-hour acrolein concentrations, scaled to match the ratio between maximum annual average 
concentrations for the interim year and 2015.  Incremental hazards due to acute exposure to acrolein for 
Alternative C measured against 1996 baseline conditions during the interim year are estimated to be as 
high as 3 for some locations on and off the airport; therefore, incremental acute hazards for Alternative C 
in 2005 are considered significant.  A hazard index of greater than 1 indicates that, for some weather 
conditions and for some locations on or near the airport, the concentration of acrolein could increase by 
0.19 µg/m3 or more for short periods of time.  Interim year acute hazards calculations are discussed in 
Section 4.1.2, Assessment of Acute Hazards, in Technical Report S-9a. 

Incremental Non-Cancer Hazards - Acute Measured Against Year 2000 Conditions 
Incremental hazards due to acute exposure to acrolein for Alternative C measured against Year 2000 
conditions for the interim year were not calculated.  A full analysis was performed for 2015 and is 
presented in the following subsections. 

Health Effects for On-Site Workers - Interim Year 2005 
As with Alternatives A and B, under Alternative C in 2005, maximum 8-hour concentrations of TAPs of 
concern at on-airport locations would be considerably lower than OSHA standards, indicating that 
potential impacts to workers would be less than significant (for additional detail, see Technical Report 
14a). 

Incremental Cancer Risks and Incremental Non-Cancer Hazards for Alternative C 
for 2015 
Incremental Cancer Risks Measured Against 1996 Baseline 
Incremental cancer risks for Alternative C assessed against the 1996 baseline are presented in Table 
F4.24.1-3.  In 2015, the incremental MEI cancer risk for residents (adults plus children) under 
Alternative C would be 9 in 10 million839 (Table F4.24.1-3) based on a 30-year exposure duration.  This 
incremental cancer risk is less than the threshold of 10 in one million and, therefore, would be less than 
significant.  If the exposure duration of 70 years used by SCAQMD for permitting purposes is substituted 
in the calculations, the incremental cancer risk estimate for MEI would increase to 2 in one million.  
Incremental cancer risks based on a 70 year exposure duration under Alternative C in 2015 compared to 
the 1996 baseline would be less than significant.  Incremental risks examined geographically indicate that 
modeled incremental cancer risks under Alternative C would generally be less than those estimated for 
environmental baseline conditions (Figure F4.24.1-6).  The largest negative incremental risks (beneficial 
impacts) would be seen in a large area extending from the east end of the airport east northeast to the 
study area boundary.  In this area, incremental cancer risks are predicted to decrease in the range of 1 to 
10 in a million when compared with 1996 baseline conditions. 

Incremental cancer risks would be less for the MEI school child.  The incremental cancer risk would be a 
reduction of 2 in 10 million compared to the 1996 baseline (Table F4.24.1-3).  The incremental cancer 
risk represents a reduction from baseline conditions and therefore would be a beneficial impact. 

Incremental Cancer Risks Measured Against Year 2000 Conditions 
The incremental MEI cancer risk for residents under Alternative C is predicted to be -2 in 10 million 
(Table F4.24.1-4), when compared to Year 2000 conditions.  After build-out, airport operations at LAX are 
estimated to result in a risk of two fewer cancer cases per 10 million people than estimated for Year 2000 
conditions.  All estimated incremental cancer risks presented for comparisons to Year 2000 conditions 
were calculated using an exposure duration of 70 years.  If comparisons to Year 2000 conditions were to 
be used for determination of significance, implementation of Alternative C is predicted to result in a 
beneficial impact on incremental cancer risks in 2015. 

                                                      
839 Incremental cancer risks for children are always about 70 percent of those for adults plus children.  The latter includes both all 

the childhood exposure, plus many additional exposure years as an adult at the same location. 
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Incremental risks examined geographically indicate that modeled incremental cancer risks under 
Alternative C in 2015 compared to Year 2000 conditions would be less than those estimated in 
comparison with the 1996 baseline.  In fact, in all cases, incremental cancer risks would decrease, 
resulting in beneficial impacts.  The largest decreases in predicted cancer risks would occur in a roughly 
triangular area extending from the LAX boundary on the east about 9 miles to just beyond Alameda 
Street.  In this area possible incremental cancer risks due to LAX operations would decrease by at least 
10 in one million.  In other areas near LAX, decreases would be smaller (Figure F4.24.1-7). 

Incremental cancer risks would be less for the MEI school child.  The greatest incremental cancer risk 
would be -4 in 100 million compared with Year 2000 conditions (Table F4.24.1-4).  If comparisons to Year 
2000 conditions were to be used for determination of significance, implementation of Alternative C in 
2015 is predicted to result in beneficial impact for incremental cancer risks for the MEI school child. 

Incremental Non-Cancer Hazards - Chronic Measured Against 1996 Baseline 
The greatest incremental MEI non-cancer hazard index would be 11 (child resident, Table F4.24.1-3).  
This hazard index exceeds the threshold of 5 and, therefore, would be significant.  The area where 
exposures could result in an incremental hazard index greater than 5 would be small and immediately 
adjacent to the eastern airport boundary and east of the north runways.  In this area incremental non-
cancer chronic hazards would be significant.  People living in a larger area, extending east-northeast from 
the LAX theme building past I-110, would be exposed to sufficient concentrations of TAPs to produce an 
incremental hazard index between 1 and 5 (Figure F4.24.1-8).  Incremental non-cancer chronic hazards 
would be less than significant in these areas. 

Incremental non-cancer health hazards would be less for the MEI school child.  The largest incremental 
non-cancer hazard for the MEI school child would be 0.4 (Table F4.24.1-3) compared with the 1996 
baseline, which would be less than significant. 

Incremental Non-Cancer Hazards - Chronic Measured Against Year 2000 
Conditions 
When compared with Year 2000 conditions, the incremental MEI non-cancer chronic hazard index for 
Alternative C is calculated to be 6 for the child resident (Table F4.24.1-4).  However, the area where 
hazards are predicted to exceed a hazard index of 5 is small and extends only slightly east of I-405.  In 
this area incremental non-cancer chronic hazards would be significant, if comparisons to Year 2000 were 
used for determinations of significance.  A much larger area where incremental hazard indices are 
predicted to fall in the range of 1 to 5 extends east-northeast to the boundary of the study area.  In the 
remainder of the study area, incremental hazard indices would be positive, but would be less than a 
hazard index of 1 (Figure F4.24.1-9).  Positive incremental hazard indices indicate that throughout study 
area, predicted impacts for Alternative C would be greater than those predicted for Year 2000 conditions.  
For most of the study area incremental non-cancer chronic hazards would be less than significant, if 
comparisons to Year 2000 were used for determinations of significance. 

Incremental non-cancer health hazards would be less for the MEI school child.  The largest incremental 
non-cancer hazards for the MEI school child would be 0.5, compared with Year 2000 conditions 
(Table F4.24.1-4).  If comparisons to Year 2000 conditions were to be used for determination of 
significance, implementation of Alternative C is predicted to be less than significant for incremental non-
cancer chronic hazards for the school child. 

Incremental Non-Cancer Hazards - Acute Measured Against 1996 Baseline 
As indicated in Table F4.24.1-5, incremental hazards due to acute exposure to acrolein for 2015 
compared to the 1996 baseline are estimated to be as high as 3 for some locations on the airport, and as 
high as 6 for off-site locations for Alternative C; therefore, incremental acute hazards are significant under 
Alternative C in 2015.  A hazard index of greater than 1 indicates that, for some weather conditions and 
for some locations on or near the airport, the concentration of acrolein could increase by 0.19 µg/m3 or 
more for short periods of time.  Overall, incremental hazards due to acute exposure to acrolein would vary 
between  -0.6 and 3 for on-airport locations and 0.3 and 6 off-site.  Negative values indicate that, for 
some on-airport locations, implementation of Alternative C is predicted to result in a decrease in 1-hour 
maximum concentrations of acrolein.  At these locations, Alternative C is predicted to result in a beneficial 
impact.  The range of possible incremental acute hazards is shown in Table F4.24.1-5. 
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The range of values shown in Table F4.24.1-5 is the result of calculations of incremental hazard indices 
at 50 locations throughout the study area.  These locations and further explanation and information are 
provided in Technical Report S-9a. 

Incremental Non-Cancer Hazards - Acute Measured Against Year 2000 Conditions 
Estimates for incremental acute hazards based on Year 2000 conditions are similar.  As indicated in 
Table F4.24.1-6, for on-airport locations, incremental hazards range from -0.7 to a maximum of 3; 
therefore, incremental acute hazards are significant under Alternative C in 2015 if Year 2000 conditions 
were used to determine significance.  Off-site, these incremental hazards range from 0.3 to 6 
(Table F4.24.1-6).  Negative values indicate that, for some on-airport locations, implementation of 
Alternative C is predicted to result in a decrease in 1-hour maximum concentrations of acrolein.  At these 
locations, Alternative C is predicted to result in a beneficial impact. 

Health Effects for On-Site Workers - 2015 
As in 2005, in 2015, maximum 8-hour concentrations of TAPs of concern at on-airport locations under 
Alternative C would be considerably lower than CalOSHA standards, indicating that potential impacts to 
workers would be less than significant (for additional detail, see Technical Report 14a). 

Discussion of Impacts 
Under Alternative C, incremental cancer risks would generally be higher in 2005 than they would be in 
2015.  These higher risks would be associated with increased emissions from older aircraft with less 
clean burning engines and greater traffic congestion during construction.  As indicated previously, cancer 
risks associated with construction may be overestimated (Section 4.24.1.6.2, Alternative A - Added 
Runway North). 

Incremental non-cancer hazards for Alternative C would be greater for 2015 than for 2005.  These 
hazards would be dominated by releases of acrolein from jet engines.  Change in the aircraft fleet serving 
LAX to newer, cleaner engines by year 2015 may be more than offset by the larger numbers of flights in 
and out of the airport.  Acrolein emissions and potential human health impacts would be higher for 
Alternative C in 2015 than for either Alternative A or the No Action/No Project Alternative, although they 
would be lower than for Alternative B.  In 2015, improvements to airport operations under Alternative A 
would be greater than under Alternative C.  Furthermore, increases in aircraft operations in 2015 under 
Alternative C would cause emissions for this alternative to present greater incremental health impacts 
than those projected for the No Action/No Project Alternative for some areas near the eastern boundary 
of the airport. 

Differences between incremental risks and hazards estimated for Alternative C and either the No 
Action/No Project Alternative or Alternatives A and B are also explained by several factors that each 
contribute to impacts in different areas around the airport: 

♦ Alternative C, like Alternatives A and B, would allow more efficient aircraft operations and improved 
traffic flows on and near LAX compared to the No Action/No Project Alternative.  The result would be 
fewer emissions from aircraft in the taxi/idle mode and limited increases in emissions from vehicles 
associated with higher levels of passenger activity. 

♦ Fence line and runway configuration would vary among the alternatives.  The configuration for 
Alternative C would result in potential impacts lower than the impacts associated with Alternative B 
and higher than the impacts associated with Alternative A. 

♦ Alternative C would have higher Central Terminal Area (CTA) traffic emissions than Alternatives A 
and B.  This increased traffic would be partially responsible for greater risks and hazards for 
Alternative C than for Alternative A.  Increased CTA traffic would not, however, cause incremental 
risks and hazards for Alternative C to exceed those estimated for Alternative B. 

♦ Like Alternative B, Alternative C would place major cargo facilities in the northeast corner of the 
airport that would add aircraft, GSE, and traffic impacts near the east side.  The highest incremental 
risks and hazards would be found just east of the north runways. 

♦ Hourly utility of the airport is also very important.  Alternative C, for example, would have higher 
aircraft operations at night (during which unfavorable meteorological conditions are more common) 
than would Alternative A, resulting in somewhat higher impacts to air quality than for Alternative A. 
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♦ Alternative C would also have lower west-side terminal activity than Alternative A.  West end activity 
helps spread emissions from almost all sources from east to west, and thus moves many sources 
further from the east side of the airport where air quality impacts would be highest.  Less west-side 
activity, therefore, would increase the potential incremental human health impacts for Alternative C 
when compared to Alternative A. 

♦ Alternative C would have more gates and more aircraft operations in the CTA than either Alternatives 
A or B, which would cause higher GSE and aircraft emissions on the eastside of the airport.  This 
factor may be important in causing higher risk estimates for Alternative C than for Alternative A.  Even 
with these greater east-side emissions, Alternative C would still cause lower incremental health 
impacts than Alternative B. 

4.24.1.6.5 Alternative D - Enhanced Safety and Security Plan 
Alternative D would provide new landside ground transportation on the east side of the airport and would 
include various airfield modifications to improve service.  However, no additional runway and no new 
terminal on the west side of the airport are included.  Alternative D is designed for a passenger level 
approximately the same as the No Action/No Project Alternative and considerably less than Alternatives 
A, B, or C.  Fewer passengers, and resulting lower emissions from aircraft, are key features of this 
alternative in determining potential human health impacts. 

Incremental Cancer Risks and Incremental Non-Cancer Hazards for Alternative D 
for Interim Year 2013 
Incremental Cancer Risks Measured Against 1996 Baseline 
In 2013, the incremental MEI cancer risk for residents under Alternative D would be 1 and 3 in one million 
(Table F4.24.1-3), for exposure durations of 30 and 70 years, respectively.  Both estimates are less than 
the significance threshold of 10 in one million and indicate impacts that are less than significant.  Possible 
risks for the MEI school child are lower, about 1 in 10 million. 

Incremental risks examined geographically indicate that modeled incremental cancer risks under 
Alternative D in 2013 would generally be less than those estimated for 1996 baseline conditions and, 
therefore, would be less than significant.  Increases in incremental cancer risks would only be predicted 
for a small area extending from just east of the end of the south runways and extending about 0.6 mile 
into the community of Lennox.  In all other areas, incremental cancer risks are predicted to be lower than 
those associated with 1996 baseline conditions.  The largest negative incremental risks (beneficial 
impacts) would be seen in a large area extending from the east end of the airport east northeast to the 
study area boundary.  In this area, incremental cancer risks are predicted to decrease in the range of 1 to 
10 in a million when compared with 1996 baseline conditions (Figure F4.24.1-2). 

Incremental cancer risks for the MEI school child are much smaller than for a resident (1 in 10 million). 

Impacts associated with Alternative D are relatively small compared to those for the other build 
alternatives, primarily because MAP at build out, and for interim year 2013, is much lower in Alternative D 
compared to other build alternatives.  Since a great deal of cancer risks is associated with releases of 
1,3-butadiene in jet exhaust, fewer aircraft operations compared to Alternatives A, B, and C would result 
in lower emissions and, subsequently, lower cancer risks. 

Incremental Cancer Risks Measured Against Year 2000 Conditions 
Compared to Year 2000 conditions, interim year incremental cancer risks (year 2013) associated with 
Alternative D are expected to decrease.  Maximum impacts are estimated to result in a decrease of -2 in 
10 million below baseline for the resident (Table F4.24.1-4).  In all study areas, incremental cancer risks 
would decrease.  The largest decreases in incremental cancer risk compared to Year 2000 conditions 
would be associated with an area extending from the eastern edge of LAX east-northeast for about 9 
miles to Alameda Street.  In other areas further east, and north and south of the airport, incremental 
cancer risks may still decrease, but the magnitude of the decrease would be smaller (Figure F4.24.1-3).  
If comparisons to Year 2000 conditions were to be used for determination of significance, implementation 
of Alternative D in 2013 is predicted to result in beneficial impacts for incremental cancer risks. 

Incremental cancer risks would be less for the MEI school child.  The greatest incremental cancer risk 
would be -4 in 100 million compared with Year 2000 conditions (Table F4.24.1-4).  If comparisons to Year 
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2000 conditions were to be used for determination of significance for Alternative D, implementation of 
Alternative D is predicted to result in beneficial impacts on incremental cancer risks for the MEI school 
child. 

Incremental Non-Cancer Hazards - Chronic Hazards Measured Against 1996 
Baseline 
Implementation of Alternative D in 2013 would result in beneficial impacts for incremental MEI non-cancer 
hazards.  In 2013, the incremental MEI non-cancer hazard for a resident child under Alternative D would 
be -0.02 (Table F4.24.1-3).  That is, incremental non-cancer hazards, even at the location of maximum 
impacts for Alternative D, would still be less than those associated with the 1996 baseline.  During a peak 
construction year, airport and construction operations at LAX are predicted to actually decrease 
exposure.  This finding is consistent with the lower MAP associated with Alternative D than that for 
Alternatives A, B, or C, and more efficient airport operations than under 1996 baseline conditions.  Non-
cancer hazards are almost totally due to release of acrolein from jet engines.  Fewer and more efficient 
aircraft operations results in lower acrolein emissions and, hence, lower chronic non-cancer hazards. 

Incremental risks examined geographically indicate that modeled incremental non-cancer hazards under 
Alternative D in 2013 would be less than those estimated for 1996 baseline conditions for all locations in 
the study area.  Negative hazard indices at all locations indicate that with implementation of Alternative D, 
beneficial impacts are anticipated (Figure F4.24.1-4). 

Similarly, possible non-cancer hazard indices for the MEI school child (-0.01) are negative 
(Table F4.24.1-3).  A small beneficial impact might be realized for school children following 
implementation of Alternative D. 

Incremental Non-Cancer Hazards - Chronic Measured Against Year 2000 
Conditions 
Compared to Year 2000 conditions,  the MEI incremental non-cancer chronic hazards index for the child 
resident under Alternative D in 2013 would be 0.1 (Table F4.24.1-4).  Geographically, incrementally 
higher health hazards would occur only in two isolated areas north of the airport in Westchester.  In the 
remainder of the study area, incremental hazards would decrease below those for Year 2000 conditions 
(Figure F4.24.1-5).  If Year 2000 was used for determination of significance, Alternative D compared to 
Year 2000 would predict less than significant impacts for incremental non-cancer hazards in two isolated 
areas and beneficial impacts for other communities in the study area. 

Incremental non-cancer health hazards would be less for the MEI school child.  The largest incremental 
non-cancer hazards for the MEI school child would be 0.01, compared with Year 2000 conditions (Table 
F4.24.1-4). 

Incremental Non-Cancer Hazards - Acute Measured Against 1996 Baseline 
Incremental hazards due to acute exposure to acrolein for Alternative D in 2013 would essentially be the 
same as incremental acute hazards for 2015 (Table F4.24.1-5).  Incremental hazards due to acute 
exposure to acrolein would be negative at all locations resulting in a beneficial impact for acute health 
hazards.  Negative incremental hazards indicate that modeled air concentrations for Alternative D are 
less than those modeled for 1996 baseline conditions.  Overall, incremental negative hazards (beneficial 
impacts) associated with acute exposure to acrolein would be expected to vary between -2 and -6 for on-
airport locations and -0.1 and -5 off-site. 

Incremental Non-Cancer Hazards - Acute Measured Against Year 2000 Conditions 
Estimates for incremental acute hazards, compared to Year 2000 conditions are similar to estimates 
compared to 1996 baseline conditions.  Incremental hazards due to acute exposure to acrolein would be 
negative at all locations (Table F4.24.1-6).  For on-airport locations, incremental acute hazards range 
from -2 to -6.  Off-site, these hazards range from -0.1 to -4.  Negative values indicate that, for all locations 
in the study area, implementation of Alternative D is estimated to result in a decrease in 1-hour maximum 
concentrations of acrolein compared to 1-hour maximums predicted for Year 2000 conditions, resulting in 
a beneficial impact for acute health hazards. 
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Incremental Cancer Risks and Incremental Non-Cancer Hazards for Alternative D 
for 2015 
Incremental Cancer Risks Measured Against 1996 Baseline 
In 2015, the incremental MEI cancer risk for residents under Alternative D compared to 1996 baseline 
conditions would be 2 and 6 in one million (Table F4.24.1-3), for exposure durations of 30 and 70 years 
respectively.  Both estimates are less than the significance threshold of 10 in one million and indicate 
impacts that are less than significant. 

Incremental risks examined geographically indicate that modeled incremental cancer risks under 
Alternative D in 2015 would generally be less than those estimated for 1996 baseline conditions.  
Increases in incremental cancer risks would only be predicted for small areas extending from just east of 
the end of the south runways about 0.6 mile into the community of Lennox, and in areas south east of 
Lennox in Del Aire and Hawthorne.  In all other areas, incremental cancer risks are predicted to be lower 
than those associated with baseline conditions.  The largest negative incremental risks (beneficial 
impacts) would be seen in a large area extending from the east end of the airport east northeast to the 
study area boundary.  In this area, incremental cancer risks are estimated to decrease in the range of 1 to 
10 in a million when compared with 1996 baseline conditions (Figure F4.24.1-6). 

Possible cancer risks for the MEI school child (about 1 in 10 million) are less than those for a resident, 
and well below the threshold of significance. 

Impacts associated with Alternative D in 2015 are relatively small compared to those for Alternatives A, B, 
and C, primarily because MAP at build out, is much lower for Alternative D than for Alternatives A, B, and 
C.  Since a great deal of cancer risks is associated with releases of 1,3-butadiene in jet exhaust, fewer 
aircraft operations compared to Alternatives A, B, and C results in lower emissions. 

Incremental Cancer Risks Measured Against Year 2000 Conditions 
Compared to Year 2000 conditions, incremental cancer risks (year 2015) associated with Alternative D 
are estimated to be -2 in 10 million for the resident (Table F4.24.1-4).  In most of the study areas, 
incremental cancer risks would decrease.  The largest decreases in incremental cancer risk would be 
associated with an area extending from the eastern edge of LAX east-northeast for about 9 miles to 
Alameda Street.  In other areas further east, and north and south of the airport, incremental cancer risks 
may still decrease, but the magnitude of the decrease would be smaller (Figure F4.24.1-7).  The 
geographic representations of possible incremental cancer risks for interim year 2013 and 2015 are very 
similar, reflecting the similar numbers of aircraft operations associated with these two years. 

Risks for the MEI school child are also negative (-3 in 100 million), and suggest the potential for a small 
beneficial impact if Year 2000 conditions were used to assess significance. 

Incremental Non-Cancer Hazards - Chronic Measured Against 1996 Baseline 
In 2015, the incremental MEI non-cancer chronic hazard index for a resident child under Alternative D 
measured against 1996 baseline conditions would be -0.02, and for the school child, -0.01 
(Table F4.24.1-3).  That is, non-cancer hazards, even at locations of maximum impacts for Alternative D, 
would still be less than those associated with the 1996 baseline.  Implementation of Alternative D would 
result in a beneficial impact after build-out. 

This finding is consistent with the lower MAP associated with Alternative D than Alternatives A, B, and C, 
and more efficient airport operations.  Non-cancer hazards are almost totally due to release of acrolein 
from jet engines.  Fewer and more efficient aircraft operations results in lower acrolein emissions and, 
hence, lower non-cancer hazards. 

Incremental risks examined geographically indicate that modeled incremental non-cancer hazards under 
Alternative D in 2015 would be less than those estimated for 1996 baseline conditions for all locations in 
the study area.  Negative incremental hazard indices at all locations indicate that during implementation 
of Alternative D, beneficial impacts are anticipated (Figure F4.24.1-8). 
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Incremental Non-Cancer Hazard - Chronic Measured Against Year 2000 
Conditions 
Compared to Year 2000 conditions, the MEI incremental non-cancer chronic hazards index for Alternative 
D in 2015 is 0.1 for the child resident (Table F4.24.1-4).  Geographically, incrementally higher health 
hazards would occur only in three isolated areas north of the airport in Westchester and east of the south 
runways in Lennox.  In the remainder of the study area, incremental hazards, as measured by hazard 
index, would decrease compared to Year 2000 conditions (Figure F4.24.1-9).  The geographic 
representations of possible incremental health hazards for interim year 2013 and 2015 are very similar, 
reflecting the similar numbers of aircraft operations associated with these two years. 

Incremental non-cancer health hazards would be less for the MEI school child.  The largest incremental 
non-cancer hazards for the MEI school child in 2015 would be 0.01, compared to Year 2000 conditions 
(Table F4.24.1-4). 

Incremental Non-Cancer Hazards - Acute Measured Against 1996 Baseline 
Incremental hazards due to acute exposure to acrolein under Alternative D in 2015 would be negative at 
all locations resulting in a beneficial impact for acute health hazards (Table F4.24.1-5).  Negative 
incremental risks indicate that modeled air concentrations for Alternative D are less than those modeled 
for 1996 baseline.  Incremental acute hazards are estimated to be reduced by a minimum of -2 for some 
locations on the airport, and -0.1 for off-site locations.  Overall, negative incremental hazards (beneficial 
impacts) associated with acute exposure to acrolein would vary between -2 and -6 for on-airport locations 
and -0.1 and -5 off-site.  The range of possible acute hazards is shown in Table F4.24.1-5. 

The range of values shown in the tables is the result of calculations of incremental hazard indices at 50 
locations throughout the study area.  These locations and further explanation and information are 
provided in Technical Report S-9a. 

Incremental Non-Cancer Hazards - Acute Measured Against Year 2000 Conditions 
Estimates for incremental acute hazards based on Year 2000 conditions are similar.  For on-airport 
locations, incremental hazards range from -2 to -6.  Off-site, these hazards range from -0.1 to -4 
(Table F4.24.1-6).  Negative values indicate that, for all locations in the study area, implementation of 
Alternative D is estimated to result in a decrease in 1-hour maximum concentrations of acrolein compared 
to 1-hour maximums predicted for Year 2000 conditions.  Alternative D is estimated to result in a 
beneficial impact for acute health hazards. 

Discussion of Impacts 
Under Alternative D, incremental cancer risks would generally be higher in 2015 than they would be in 
interim year 2013.  Aircraft operations under Alternative D are not partially shifted west to a western 
terminal, as they are for the other build alternatives.  Thus, as aircraft operations and associated 
increases in GSE activity increase, some increase in cancer risks is likely, even though such risks will be 
moderated by increase airport efficiency and by newer aircraft using cleaner burning engines.  As 
indicated previously, cancer risks associated with construction may be overestimated (Section 4.24.1.6.2, 
Alternative A - Added Runway North). 

Incremental non-cancer hazards for Alternative D would be essentially the same for 2013 and 2015.  
These hazards would be dominated by releases of acrolein from jet engines.  Numbers of aircraft 
operations between 2013 and 2015 are not greatly different, and possible health hazards are therefore 
similar. 

Overall, incremental cancer risks and non-cancer hazards (chronic and acute) are substantially lower for 
Alternative D than they are for the other build alternatives and for the No Action/No Project Alternative.  
These lower risks and hazards are explained by several factors that each contribute to impacts in 
different areas around the airport: 

♦ Alternative D, like the other build alternatives, would allow more efficient aircraft operations and 
improved traffic flows on and near LAX compared to the No Action/No Project Alternative.  The result 
would be fewer emissions from aircraft in the taxi/idle mode and limited increases in emissions from 
vehicles associated with higher levels of passenger activity.  Reductions in taxi idle times are 
particularly notable for heavy aircraft. 
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♦ Fence line and runway configuration would vary among the alternatives.  The configuration for 
Alternative D includes substantial development on the east end of the airport for passenger transfer 
and baggage handling.  These facilities separate aircraft operations from residential areas east of the 
airport, resulting in somewhat lower concentrations of TAPs in these areas. 

♦ Hourly utility of the airport is also very important.  Alternative D, for example, would have fewer 
aircraft operations at night (during which unfavorable meteorological conditions are more common) 
than other build alternatives. 

♦ Annual activity for Alternative D is predicted to be much lower than the other build alternatives, with a 
total MAP similar to that predicted for the No Action/No Project Alternative.  Overall, both cancer risks 
and non-cancer hazards are closely linked to total aircraft operations.  Thus, Alternative D is 
predicted to have lower total emissions, and therefore overall smaller impacts, than Alternatives B 
and C. 

♦ Impacts of Alternative A and D in the study area overall would be similar for incremental cancer risks 
despite the higher activity and lower MEI cancer risk estimate for Alternative A.  Improvements 
associated with Alternative A, in particular those associated with moving terminal activity to the west 
end, lack of cargo activity on the northeast end of the airport, and more flexible and efficient 
operations on the north side of the airport, apparently counter the lower MAP associated with 
Alternative D. 

4.24.1.7 Cumulative Impacts 
As indicated in subsection 4.24.1.3, Affected Environment/Environmental Baseline, in November 1999, 
the SCAQMD conducted an urban air toxics monitoring and evaluation study for the South Coast Air 
Basin (Basin) called MATES-II.840  MATES-II provides a general evaluation of cancer risks associated 
with TAPs from all sources within the South Coast Air Basin.  According to the study, the cancer risks in 
the Basin range from 1,120 in a million to 1,740 in a million with an average of 1,400 in a million.  These 
cancer risk estimates are high and indicate that current impacts associated with sources of TAPs from 
past and present projects in the region are significant.  The MATES-II is an appropriate estimate of 
present cumulative impacts of TAPs emissions in the Los Angeles Basin.  It does not, however, have 
sufficient resolution to determine the fractional contribution of current LAX operations to TAPs in the 
airshed.841  Only possible incremental contributions to cumulative impacts can be assessed. 

Recently, USEPA842 conducted a study of possible annual average air concentrations associated with a 
variety of TAPs, including acrolein.  These estimates provide a means for assessing cumulative non-
cancer impacts of airport operations in much the same manner as cumulative cancer risks are assessed 
using the MATES-II results.  USEPA estimates for acrolein, the TAP responsible for almost all non-cancer 
hazard at LAX, are used in the analyses below to estimate the possible fractional contribution of the LAX 
Master Plan alternatives to acrolein concentrations in air in the South Coast Air Basin.  USEPA estimates 
are based on emissions estimates from USEPA's Toxic Release Inventory and other sources and large-
scale air dispersion modeling.  The results do not have sufficient resolution to assess LAX contributions 
on any scale much smaller than Los Angeles County.  Thus, the cumulative analysis for non-cancer 
health impacts is semi-quantitative and based on range of possible contributions.  The methods used for 
the analysis are discussed in detail in Technical Report S-9a. 

The USEPA study described above did not make any predictions for short-term (1-hour) concentrations of 
acrolein, which are necessary to evaluate acute health impacts.  However, generic conversion of modeled 
annual average concentrations was used to provide a semi-quantitative estimate of possible 1-hour 
average concentrations in the South Coast Air Basin.  This generic conversion does not account fully for 
several important factors such as short-term meteorological conditions and locations where maximum 
concentrations are predicted to occur.  However, as discussed in more detail in Technical Report S-9a, 
the generic conversion is likely to underestimate peak 1-hour concentrations.  If peak concentrations for 
basin-wide concentrations are underestimated, the relative contribution of any of the Master Plan 
                                                      
840 South Coast Air Quality Management District, Multiple Air Toxics Exposure Study in the South Coast Air Basin (MATES-II), 

November 1999. 
841  LAWA initiated a study, independent of the Master Plan, designed to identify the relative contribution of LAX-related sources 

to air quality.  This study was interrupted by the events of September 11, 2001, and is not yet underway.  The USEPA has 
assumed the lead role in the study effort and has not indicated if the study will proceed, or when to expect study results. 

842  U.S. Environmental Protection Agency, National Air Toxics Assessment, 2002, //www.epa.gov/ttn/atw/nata/roy/page9.html. 
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alternatives will be overestimated.  Thus, though this cumulative analysis can only be characterized as 
semi-quantitative, it is unlikely to underestimate incremental acute health impacts.  In addition to these 
uncertainties associated with use of the USEPA study for the cumulative analysis, there are uncertainties 
associated with the acrolein emission estimates for each of the alternatives.  As discussed in subsection 
4.24.1.2, General Approach and Methodology, there are limited data describing acrolein emissions from 
jet aircraft engines.  Therefore, estimates of non-cancer hazards are very uncertain.  Non-cancer hazards 
associated with each of the Master Plan alternatives should be used to provide a relative comparison 
among the alternatives, as well as between the alternatives and baseline conditions, recognizing that the 
uncertainties associated with acrolein emissions apply to all scenarios.  These hazards should not be 
viewed as absolute estimates of potential health impacts. 

4.24.1.7.1 No Action/No Project Alternative 
Cumulative Cancer Risks 
Figure F4.24.1-10, Cancer Risks, Inclusive of Environmental Baseline, for Alternatives A, B, and C and 
the No Action/No Project Alternative, East-Northeast Projection, 2015 Pre-Mitigation, represents the 
cumulative cancer risk from the combination of the No Action/No Project Alternative and past and present 
projects embodied in the environmental baseline.  As shown, cancer risks associated with the No 
Action/No Project Alternative plus environmental baseline would be greater than risks associated with 
Alternatives A, B, and C, inclusive of environmental baseline, at all locations in the study area.  
Furthermore, the No Action/No Project Alternative would cause cumulative cancer risks to increase at all 
such locations.  Increases in potential cancer risks near the LAX fence line would be only a small fraction 
of the total present risks associated with air pollution in the South Coast Air Basin.  The maximum 
contribution of the No Action/No Project Alternative would be about 2 percent of average risks in the 
Basin due to past and present projects.  The analysis therefore suggests that LAX operations would 
cause a small increase in cumulative risk under the No Action/No Project Alternative.  Because the 
incremental contribution would be so small (i.e., de minimis), it would probably not be measurable against 
urban background conditions in the South Coast Air Basin. 

When incremental cancer risks are assessed against Year 2000 conditions, incremental risks for the MEI 
resident are reduced by a factor of 2 or more (Table F4.24.1-4) when compared to analogous estimates 
associated with the 1996 baseline.  Further, in some locations in the study area, incremental cancer risks 
are predicted to be negative (less than those associated with Year 2000 conditions).  The incremental 
contribution of the No Action/No Project Alternative above the more recent Year 2000 conditions would be 
even smaller than that predicted for the increment using 1996 as the baseline year. 

With regard to future probable projects, continued growth and development in the region, including that 
associated with large projects such as Playa Vista and small projects such as infill development, would 
result in additional sources of TAPs.  These future sources throughout the Basin would include specific 
point sources, such as manufacturing facilities or commercial businesses (e.g., dry cleaners, gas stations, 
etc.), and mobile sources from vehicle travel.  Similarly, direct and induced growth associated with the No 
Action/No Project Alternative would also add new sources of TAPs, further contributing to cumulative 
cancer risks.  Because future sources and releases of TAPs are highly speculative, meaningful 
quantification of future cumulative health risk exposure in the Basin is not possible.  Moreover, the 
threshold of significance used in this analysis is based on the incremental cancer risk increase of 
individual projects; this threshold is not appropriately applied to conclusions regarding the cumulative 
cancer risk within the Basin.  However, based on the relatively high cancer risk level associated with past 
and present projects, as represented by the environmental baseline (i.e., an additional 1,400 cancer 
cases per million), the No Action/No Project Alternative would add incrementally to already high 
cumulative impacts in the Los Angeles Basin near LAX. 

The above comparisons do not account for possible changes in air quality in the South Coast Air Basin in 
the future.  SCAQMD and other agencies are consistently working to reduce air pollution.  In particular, 
reductions in emissions of diesel particulates are being considered for the near future.  Since diesel 
particulates are the major contributors to estimated cancer risks, substantial reductions in diesel 
emissions would result in substantial reductions in cumulative cancer risks.  Such reductions may not, 
however, have a substantial effect on estimates of LAX contributions to cumulative risks, as efforts to  





4.24.1  Human Health Risk Assessment (CEQA)  

 
Los Angeles International Airport 4-1368 LAX Master Plan Final EIS/EIR 
 

 

 



4.24.1  Human Health Risk Assessment (CEQA)   

 
Los Angeles International Airport 4-1369 LAX Master Plan Final EIS/EIR 
 

reduce diesel particulate would apply to both LAX-related and other sources.  These, and other such 
regulations intended to reduce TAP emissions within the Basin, would serve as the basis for mitigating 
cumulative impacts within the region.  While continued, if not increased, regulation by the SCAQMD of 
point sources as well as more stringent emissions controls on mobile sources would reduce TAP 
emissions, whether such mitigation measures would alter incremental contributions of TAP releases to 
cumulative impacts under the No Action/No Project Alternative cannot be ascertained. 

Recent information843 suggests that some environmental factors, such as tobacco smoke, diesel exhaust, 
respirable particles, and irritant gases (e.g., acrolein) could contribute to observed increases in morbidity 
and mortality in some urban areas in the U.S.844  If and how various environmental factors influence 
incidence of respiratory illness cannot be discerned with confidence.  A study of LAX contribution to TAP 
concentrations near the airport was interrupted by the events of September 11, 2001, and has not been 
initiated.  The lead for this study has been taken by USEPA, but if and when the study may be performed 
has not been determined. 

Cumulative Non-Cancer Hazards - Chronic 
USEPA845 used source emission estimates and large-scale air dispersion modeling to predict average 
annual concentrations of a number of TAPs, including acrolein.  These estimates are sufficient for a semi-
quantitative evaluation of possible cumulative non-cancer hazards associated with Master Plan 
alternatives.  Within the study area for the HHRA, USEPA predictions for annual average acrolein 
concentrations yield a range of hazard indices from 35 to 221, with an average of 59. 

Maximum incremental hazard indices associated with the No Action/No Project Alternative were 
estimated to be about 6 when using year 1996 baseline for comparison.  This increment represents 3 to 
17 percent of the estimates based on USEPA modeling.  The No Action/No Project Alternative could add 
considerably to total average acrolein concentrations in the Basin, and, hence, to possible chronic human 
health hazards associated with exposure to acrolein. 

Cumulative Non-Cancer Hazards - Acute 
When USEPA annual average estimates are converted to possible 1-hour maximum concentrations, 
acute hazard indices associated with total acrolein concentrations are estimated to range from 14 to 87, 
with an average of 23, for locations within the study area.  Predicted incremental acute hazards for the No 
Action/No Project Alternative are 8 and 3 for on- and off-airport locations, respectively.  Thus, on-airport, 
the No Action/No Project Alternative could contribute between 9 and 57 percent above current levels.  
Off-airport, the No Action/No Project Alternative could contribute between 3 and 21 percent above current 
levels.  The No Action/No Project Alternative could add considerably to total 1-hour maximum acrolein 
concentrations in the Basin, and hence, to possible acute human health hazards associated with 
exposure to acrolein. 

Generally, predicted concentrations of TAPs released from LAX suggest that acute health hazards would 
not be expected.  The exception might be levels of acrolein in LAX emissions.  This TAP contributes 
almost all of the non-cancer risk that might be associated with the No Action/No Project Alternative.  The 
REL for this TAP for evaluation of chronic exposure (0.06 µg/m3) and the REL for evaluation of acute 
(short-term) exposure (0.19 µg/m3) are not greatly different.  Since some estimates of non-cancer hazard 
following chronic (long-term) exposure are fairly high, the possibility that short-term concentrations might 
exceed 0.19 µg/m3 was evaluated.  Methods used to evaluate cumulative acute hazards and results of 
the analysis are discussed in Section 6.3, Cumulative Acute Hazards, of Technical Report S-9a.  Results 
suggest that the No Action/No Project Alternative could add notably to total 1-hour maximum acrolein 
concentrations for some locations in the Basin, and, hence, to possible cumulative acute human health 
hazards associated with exposure to acrolein. 

                                                      
843 Plopper, C. G. and M. V. Fanucchi, "Do Urban Environmental Pollutants Exacerbate Childhood Lung Diseases?," 

Environmental Health Perspectives, 108(6), 2000. 
844 Schwartz, J., "Assessing Confounding, Effect Modification, and Thresholds in the Association between Ambient Particles and 

Daily Deaths," Environmental Health Perspectives, 108(6), 2000. 
845  U.S. Environmental Protection Agency, National Air Toxics Assessment, 2002, 

http://www.epa.gov/ttn/atw/nata/roy/page9.html. 
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4.24.1.7.2 Alternatives A, B, and C 
Cumulative Cancer Risks 
The contribution of Alternatives A, B, and C, in 2015 under pre-mitigation conditions, to cumulative impacts 
was evaluated by comparison of possible incremental cancer risks with the average MATES-II Basin risk as 
a means to estimate the cumulative impact of TAPs from LAX (i.e., the proposed project) on communities 
surrounding the airport, in conjunction with impacts of TAPs from other past and present projects (i.e., 
MATES-II baseline conditions).  As described above in the discussion of cumulative impacts associated with 
the No Action/No Project Alternative, future growth and development in the local area as well as throughout 
the region, including direct and induced growth effects associated with the Master Plan project, would 
further increase the cumulative emission of TAPs in the Basin.  Uncertainties about the nature and location 
of future projects precludes quantitative assessment of cumulative impacts of Alternatives A, B, and C and 
other future projects.  If, however, incremental impacts associated with implementation of the Master Plan 
project were negative (i.e., reduced compared to baseline conditions), the contribution of LAX to cumulative 
impacts from past, present, and probable future sources would likely also be reduced.  Impacts from the 
MATES-II did not distinguish between LAX and other sources and can be assumed to represent the range 
of current total potential cancer risks from all sources, including LAX.  If LAX contributions to these impacts 
were reduced compared to current baseline conditions in the future as a result of implementing the LAX 
Master Plan, cumulative impacts in the Basin near LAX would also be reduced. 

Comparisons indicate that LAX emissions under Alternatives A, B, and C would reduce cumulative cancer 
risks for many areas nearest the airport, although some areas would experience an increase in cumulative 
impacts (as shown by MEI cancer risks, Table F4.24.1-3, and pre-mitigation geographic risk calculation, 
Technical Report 14a).  Areas where cumulative impacts may be reduced generally occur at about 12,000 
feet (2.3 miles) east-northeast of the LAX theme building.  Incremental differences would decrease rapidly 
with distance along the direction of prevailing winds (toward the east-northeast) (Figure F4.24.1-10). 

Increases in potential cancer risks near the LAX fence line would be only a small fraction of the 
cumulative risks associated with air pollution in the South Coast Air Basin.  The maximum contribution for 
Alternatives A, B and C would be less than 1 percent.  The analysis therefore suggests that LAX 
operations would cause a small increase in cumulative cancer risk at some locations near the airport 
under Alternatives A, B and C.  The overall cumulative impact associated with TAP emissions from past, 
present, and probable future projects within the Basin for these alternatives is considered to be 
significant, although contributions due to implementation of Alternatives A, B, and C might have beneficial 
effects in many areas.  As described above, mitigation for this cumulative impact would occur primarily in 
the form of continued, if not increased, application of regulatory requirements for control and reduction of 
TAP emissions from point, mobile, and area sources. 

Cumulative Non-Cancer Hazards - Chronic 
As indicated above, USEPA846 source emission estimates and large-scale air dispersion modeling are 
sufficient for a semi-quantitative evaluation of possible cumulative non-cancer hazards associated with the 
Master Plan alternatives.  Within the study area for the HHRA, USEPA predictions for annual average 
acrolein concentrations yield a range of hazard indices from 35 to 221, with an average of 59, based on 
exposure to a child resident.  Maximum post-mitigation incremental hazard indices associated with 
Alternatives A, B, and C are estimated to be 4, 11, and 10, respectively, when using year 1996 baseline for 
comparison.  These increments range from 2 to 31 percent of estimates based on USEPA.  Each of these 
three build alternatives could add to total average acrolein concentrations in the South Coast Air Basin, and, 
hence, to possible chronic human health hazards associated with exposure to acrolein. 

Impacts associated with Alternative A would be less than the No Action/No Project Alternative.  However, for 
post-mitigation conditions, chronic non-cancer impacts associated with Alternatives B and C are predicted to 
be greater than those for the No Action/No Project Alternative. 

                                                      
846  U.S. Environmental Protection Agency, National Air Toxics Assessment, 2002, 

http://www.epa.gov/ttn/atw/nata/roy/page9.html. 



4.24.1  Human Health Risk Assessment (CEQA)   

 
Los Angeles International Airport 4-1371 LAX Master Plan Final EIS/EIR 
 

Cumulative Non-Cancer Hazards - Acute 
Generally, predicted concentrations of TAPs released from LAX suggest that acute health hazards would 
not be expected.  The exception might be levels of acrolein in LAX emissions.  This TAP contributes 
almost all of the non-cancer risk that might be associated with Alternatives A, B, and C.  The REL for this 
TAP for evaluation of chronic exposure (0.06 µg/m3) and the REL for evaluation of acute (short-term) 
exposure (0.19 µg/m3) are not greatly different.  Since some estimates of non-cancer hazard following 
chronic (long-term) exposure are fairly high, the possibility that short-term concentrations might exceed 
0.19 µg/m3 was evaluated.  Methods used to evaluate cumulative acute hazards and results of the 
analysis are discussed in Section 6.3, Cumulative Acute Hazards, in Technical Report S-9a.  Results 
suggest that Alternatives A, B, and C, could add to total 1-hour maximum acrolein concentrations for 
some locations in the Basin, and, hence, to possible cumulative acute human health hazards associated 
with exposure to acrolein. 

4.24.1.7.3 Alternative D - Enhanced Safety and Security Plan 
Cumulative Cancer Risks 
All cancer risks associated with LAX activity are incremental and based on comparisons with the 1996 
baseline.  LAX emissions under Alternative D would reduce cumulative cancer risks for almost all areas 
near the airport.  These decreases in potential cancer risks would be only a small fraction of total 
cumulative risks associated with air pollution in the South Coast Air Basin.  Implementation of Alternative 
D would result in a small increase in cumulative risks near the LAX fence line east of the south runways.  
The analysis indicates that LAX emissions associated with implementing Alternative D would result in a 
small beneficial impact on cumulative risks associated with past and present cumulative cancer risks for 
most areas, and a small increase in cumulative impacts for one small area nearest the eastern boundary 
of the airport.  This beneficial impact for most parts of the study area contrasts to the net increase in 
cancer risk for all areas associated with the No Action/No Project Alternative. 

Continued growth and development in the region could result in additional sources of TAPs.  However, 
sources and releases of TAPs associated with future development are speculative and meaningful 
quantification of future cumulative health risk in the Basin is not possible.  The above comparisons also 
do not account for possible changes in air quality in the South Coast Air Basin in the future.  SCAQMD 
and other agencies are consistently working to reduce air pollution.  Such reductions may not, however, 
have a substantial effect on estimates of LAX contributions to cumulative risks, as efforts to reduce diesel 
particulate, would apply to both LAX-related and other sources. 

Cumulative Non-Cancer Hazards - Chronic 
As indicated above, USEPA predictions for annual average acrolein concentrations yield a range of total 
hazard indices from 35 to 221, with an average of 59, based on exposure to a child resident.  The 
maximum incremental hazard index associated with the Alternative D was estimated to be -0.02, when 
using year 1996 baseline for comparison.  Predicted increments are all negative, indicating that predicted 
concentrations associated with implementation of Alternative D would be less than those predicted for 
baseline operations from year 1996.  In all locations, therefore, implementation of Alternative D is 
estimated to reduce cumulative impacts and would therefore result in a beneficial impact. 

Cumulative Non-Cancer Hazards - Acute 
Generally, predicted concentrations of TAPs released from LAX suggest that acute health hazards would 
not be expected.  The exception might be levels of acrolein in LAX emissions.  This TAP contributes 
almost all of the non-cancer risk that might be associated with Alternative D.  The REL for this TAP for 
evaluation of chronic exposure (0.06 µg/m3) and the REL for evaluation of acute (short-term) exposure 
(0.19 µg/m3) are not greatly different.  Since some estimates of non-cancer hazard following chronic 
(long-term) exposure are fairly high, the possibility that short-term concentrations might exceed 0.19 
µg/m3 was evaluated.  Methods used to evaluate cumulative acute hazards and results of the analysis are 
discussed in Section 6.3, Cumulative Acute Hazards, in Technical Report S-9a.  Results suggest that 
implementation of Alternative D might reduce cumulative impacts and would result in beneficial impact. 
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4.24.1.8 Mitigation Measures 
Recommended mitigation measures are identified in Section 4.6, Air Quality, to reduce impacts from 
airport operations and construction as well as from regional vehicular traffic under Alternatives A, B, C, 
and D.  These recommended mitigation measures would also reduce impacts to human health associated 
with exposure to TAPs.  The following mitigation measures considered in the analysis are the same as 
identified in Section 4.6, Air Quality, and include: 

♦ MM-AQ-2.  Construction-Related Measure. 
Multiple construction-related measures including use of alternative fuels and add-on emission control 
devices on construction equipment 

♦ MM-AQ-3.  Transportation-Related Measure. 

Expansion of flyaway bus service between LAX and other locations in the South Coast Air Basin 
using alternative-fueled buses  

♦ MM-AQ-4.  Operations-Related Measure. 

Continued conversion of GSE to alternative fuels 

These measures, in combination with other proposed mitigation measures, would reduce emissions of 
TAPS during LAX operations and construction primarily by reducing exhaust emissions from mobile 
sources and reducing traffic congestion near the airport.  Details of the mitigation measures are provided 
in Section 4.6, Air Quality. 

4.24.1.9 Level of Significance After Mitigation 
Assessment of level of significance after mitigation is based on the incremental impacts of the build 
alternatives based on comparisons with baseline year 1996.  However, to provide additional information, 
a similar analysis based on comparisons to Year 2000 conditions is also provided.  The latter analysis is 
not used for significance determination.  Level of significance after mitigation is assessed in the same 
manner as level of significance for pre-mitigation conditions, except that air dispersion modeling results 
that account for reduction in TAP emissions as a result of preliminary mitigation options are used to 
estimate risks and hazards for the build alternatives.  Comparisons using results for MEI adult + child 
residents for cancer risks, and for MEI child residents for non-cancer health hazards, are emphasized 
because these populations are expected to incur the greatest exposures to LAX-related emissions. 

Acute non-cancer health impacts presented in the following subsections are identical to those presented 
in subsection 4.24.1.6, Environmental Consequences, above.  As discussed in subsection 4.24.1.2, 
General Approach and Methodology, acrolein is the only TAP associated with LAX operations 
approaching a threshold for acute effects.  Short-term concentrations for acrolein under pre- and post-
mitigation conditions would be essentially the same since none of the proposed mitigation measures 
would affect aircraft emissions, which are responsible for almost all acrolein releases to air associated 
with LAX operations.  As discussed in subsection 4.24.1.2, General Approach and Methodology, data 
regarding acrolein emissions from jet aircraft engines are limited.  Therefore, estimates of non-cancer 
hazards are very uncertain.  Non-cancer hazards associated with each of the Master Plan alternatives are 
intended to provide a relative comparison among the alternatives, as well as between the alternatives and 
baseline conditions.  The uncertainties associated with acrolein emissions apply to all scenarios. 

In addition, for the non-cancer chronic hazard analysis, a greater number of gridpoints were evaluated for 
post-mitigation conditions than for pre-mitigation conditions to ensure that the highest post-mitigation 
impacts were identified.  As such, post-mitigation risks and hazard estimates represent conservative 
estimates which are in some instances somewhat greater than pre-mitigation risks. 
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4.24.1.9.1 Alternative A - Added Runway North 
Incremental Cancer Risks and Incremental Non-Cancer Hazards for Alternative A 
for Interim Year 2005  
Incremental Cancer Risks and Incremental Non-Cancer Hazards Measured 
Against 1996 Baseline 
Without mitigation, in 2005, Alternative A incremental cancer risks and incremental non-cancer chronic 
health hazards would be significant; however, with mitigation both incremental cancer risks and 
incremental non-cancer health hazards would be less than significant as shown in Table F4.24.1-7, 
Summary of Incremental Cancer Risks and Incremental Non-Cancer Chronic Human Health Hazards for 
LAX Master Plan Post-Mitigation Assessment (Measured Against 1996 Baseline). 

 

 
Table F4.24.1-7 

 
 Summary of Incremental Cancer Risks and Incremental Non-Cancer Chronic Human Health  

Hazards for LAX Master Plan Post-Mitigation Assessment 
(Measured Against 1996 Baseline) 

 
Interim Year3 Alternative 2015 Alternative 

Incremental Cancer Risks1 (per million people)  NA/NP A, B, & C D NA/NP  A  B  C D 
Child Resident  27 -0.03 0.22 23  24  3  0.003 0.7 
School Child  1 -0.02 0.02 1  0.25  0.2  -0.01 0.06 
Adult Resident  91 -0.11 0.74 77  76  8  0.01 2 
             
Incremental Non-Cancer Chronic Hazard 
Indices2 

            

Child Resident  5 2 -0.02 6  4  11  10 -0.02
School Child  0.2 0.1 -0.008 0.3  0.2  0.2  0.3 -0.008
Adult Resident  2 0.7 -0.005  2  1  3  3 -0.005
 
1 Values provided are changes in the number of cancer cases per million people exposed as compared to baseline conditions.  All 

estimates are rounded to one significant figure. 
2 Hazard indices are totals for all TAPs that may affect the respiratory system.  This incremental hazard index is essentially equal to 

the total for all TAPs. 
3 Interim year is 2005 for No Action/No Project Alternative and Alternatives A, B, and C, and 2013 for Alternative D. 

4 Pre-mitigation risk is -7.  Post-mitigation risk at the corresponding gridpoint is -8.   

5 Pre-mitigation risk is -0.3.  Post-mitigation risk at the corresponding gridpoint is -0.5. 
6 Pre-mitigation risk is -25.  Post-mitigation risk at the corresponding gridpoint is -28. 
 

Values in BOLD exceed thresholds of significance. 

Negative values indicate a reduction in cancer risk or non-cancer hazard compared to baseline conditions. 

 

Source: Camp Dresser & McKee Inc., 2003. 

 

As shown in Figure F4.24.1-11, Geographical Extent of Incremental Cancer Risks, Compared to Baseline 
1996, Interim Year Post-Mitigation Conditions, recommended mitigation measures would notably reduce 
potential incremental cancer risks from LAX operations under Alternative A compared to the No Action/No 
Project Alternative.  Under the No Action/No Project Alternative, TAP concentrations resulting from LAX 
operations are predicted to increase and all incremental cancer risk estimates are predicted to increase.  
Further, for an area east of the north runways (extending about 14,000 feet [about 2.6 miles] east of 
I-405), the impact of incremental cancer risks would exceed the threshold of significance of 10 in one 
million.  The MEI incremental cancer risk for the No Action/No Project Alternative, compared to the 1996 
baseline, would be 91 in one million. 

After mitigation, incremental cancer risks in interim year 2005 associated with Alternative A are predicted 
to be negative throughout the study area.  The greatest reductions in incremental cancer risks are 
predicted to occur in some of the locations where the No Action/No Project Alternative would have the 
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greatest potential human health impacts, i.e., in the areas extending east-northeast from the LAX 
boundary to the edge of the study area (Figure F4.24.1-11).  This observation suggests that 
recommended mitigation measures would be appropriately directed at areas near the airport where air 
quality impacts are potentially highest.  Mitigation is predicted to result in a beneficial impact under 
Alternative A. 

Incremental non-cancer chronic hazards would also be notably reduced under Alternative A compared to 
hazards predicted for the No Action/No Project Alternative.  Without the LAX Master Plan, TAP 
concentrations resulting from LAX operations are predicted to increase and all incremental non-cancer 
chronic hazard indices for the child resident are predicted to increase.  Further, for a large area extending 
east of the north runways past I-405 for about 5 miles, these incremental hazard indices would be 
between 1 and 5, values approaching the threshold of significance of 5 (Figure F4.24.1-12, Geographical 
Extent of Incremental Non-Cancer Health Hazards, Compared to Baseline 1996, Interim Year Post-
Mitigation Conditions).  The MEI incremental non-cancer chronic hazard index under the No Action/No 
Project Alternative would be 5, equal to the threshold of significance. 

After mitigation, incremental non-cancer chronic health hazards for all areas under Alternative A are 
below 5 and, for most areas, are at or below 1 (Figure F4.24.1-12).  The greatest incremental non-cancer 
chronic hazard index under Alternative A after mitigation is estimated to be 2.  This value is less than the 
threshold of 5 and would not be significant compared to 1996 baseline conditions. 

Incremental hazards due to acute exposure to acrolein for Alternative A measured against 1996 baseline 
conditions during the interim year are estimated to be as high as 3 for some locations on and off the 
airport; therefore, acute impacts under alternative A would be significant.  A hazard index of greater than 
1 indicates that, for some weather conditions and for some locations on or near the airport, the 
concentration of acrolein could increase by 0.19 µg/m3 or more for short periods of time.  Interim year 
acute hazards calculations are discussed in Section 4.1.2, Assessment of Acute Hazards, in Technical 
Report S-9a. 

Incremental Cancer Risks and Incremental Non-Cancer Hazards Measured 
Against Year 2000 Conditions 
Recommended mitigation measures would notably reduce potential incremental cancer risks from LAX 
operations under Alternative A compared to the No Action/No Project Alternative, using Year 2000 
conditions as shown in Figure F4.24.1-13, Geographical Extent of Incremental Cancer Risks, Compared 
to Year 2000 Conditions, Interim Year Post-Mitigation Conditions.  Under the No Action/No Project 
Alternative, TAP concentrations resulting from LAX operations are predicted to increase and all 
incremental cancer risk estimates are predicted to increase.  Incremental cancer risks for the No 
Action/No Project Alternative compared to Year 2000 conditions would exceed the threshold of 
significance of 10 in one million in a small area east of the northern runways (MEI incremental cancer risk 
for the No Action/No Project Alternative, compared to Year 2000 conditions, is 20 in one million). 

In contrast, in 2005, all locations within the study area would experience a decrease in incremental 
cancer risks as a result of implementation of Alternative A with recommended mitigation measures 
(Table F4.24.1-8, Summary of Incremental Cancer Risks and Non-Cancer Human Health Hazards for 
LAX Master Plan Post-Mitigation Assessment (Measured Against Year 2000)).  The greatest reductions in 
incremental cancer risks are predicted to occur in some of the locations where the No Action/No Project 
Alternative would have the greatest potential human health impacts, i.e., in the areas extending east-
northeast from the LAX boundary to the edge of the study area (Figure F4.24.1-13).  This observation 
suggests that recommended mitigation measures would be appropriately directed at areas near the 
airport where air quality impacts are potentially highest.  The greatest impacts of Alternative A in 2005 
post-mitigation would result in a slight decrease in incremental cancer risk.  If comparisons to Year 2000 
conditions were to be used for determination of significance, implementation of Alternative A with 
mitigation would result in a beneficial impact in 2005. 
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Table F4.24.1-8 

 Summary of Incremental Cancer Risks and Incremental Non-Cancer Chronic Human Health 
Hazards for LAX Master Plan Post-Mitigation Assessment 

(Measured Against Year 2000) 
 

2005 Alternative 2015 Alternative 
Incremental Cancer Risks1 (per million people) NA/NP A, B, & C D NA/NP A B C D 
Child Resident 6 -0.1 -1 2 -0.09 23 -0.08 -0.09 
School Child 0.2 -0.05 -0.05 0.1 -0.05 0.14 -0.04 -0.05 
Adult Resident 20 -0.3 -0.3 7 -0.3 65 -0.3 -0.3 
         
Incremental Non-Cancer Chronic Hazard Indices2  
Child Resident 7 3 0.04 8 5 126 117 0.07 
School Child 0.4 0.2 0.004 0.4 0.3 0.3 0.4 0.006 
Adult Resident 2 1 0.01   2 1 38 49 0.02 
 

1 Values provided are changes in the number of cancer cases per million people exposed as compared to baseline conditions.  All 
estimates are rounded to one significant figure. 

2 Hazard indices are totals for all TAPs that may affect the respiratory system.  This incremental hazard index is essentially equal to 
the total for all TAPs. 

3 Pre-mitigation risk is -0.07.  Post-mitigation risk at the corresponding gridpoint is -0.08. 

4 Pre-mitigation risk is -0.04.  Post-mitigation risk at the corresponding gridpoint is -0.05. 

5 Pre-mitigation risk is -0.2.  Post-mitigation risk at the corresponding gridpoint is -0.3. 

6 Pre-mitigation hazard is 7.  Post-mitigation hazard at the corresponding gridpoint is 3. 
7 Pre-mitigation hazard is 6.  Post-mitigation hazard at the corresponding gridpoint is 4. 
8 Pre-mitigation hazard is 2.  Post-mitigation hazard at the corresponding gridpoint is 0.8. 
 Pre-mitigation hazard is 2.  Post-mitigation hazard at the corresponding gridpoint is 1. 
 
Values in BOLD exceed thresholds of significance. 

Negative values indicate a reduction in cancer risk or non-cancer hazard compared to baseline conditions. 

 

Source: Camp Dresser & McKee Inc., 2003. 

 

Incremental non-cancer chronic hazards would also be notably reduced under Alternative A compared to 
hazards predicted for the No Action/No Project Alternative (Table F4.24.1-8).  Without the LAX Master 
Plan, TAP concentrations resulting from LAX operations are predicted to increase and all incremental 
non-cancer chronic hazard indices for the child resident are predicted to increase.  Further, for a large 
area extending east of the north runways past I-110 for about 10 miles from the LAX eastern boundary, 
incremental non-cancer chronic hazard indices would be between 1 and 5, values approaching the 
threshold of significance of 5 (Figure F4.24.1-14, Geographical Extent of Incremental Non-Cancer Health 
Hazards, Compared to Year 2000 Conditions, Interim Year Post-Mitigation Conditions).  The MEI 
incremental non-cancer chronic hazard index under the No Action/No Project Alternative would be 7, 
slightly exceeding this threshold. 

In contrast, the area where incremental non-cancer chronic hazards would fall in the range of 1 to 5 for 
Alternative A is greatly reduced compared to the No Action/No Project Alternative.  This area is predicted 
to extend only about 2.3 miles east of the airport (Figure F4.24.1-14).  The greatest incremental non-
cancer chronic hazard index under Alternative A after mitigation is estimated to be 3.  This value is less 
than the threshold of 5 and would not be significant if comparison to the Year 2000 conditions were used 
for determination of significance. 

Incremental hazards due to acute exposure to acrolein for Alternative A measured against Year 2000 
conditions for the interim year were not calculated.  A full analysis was performed for 2015 and is 
presented in the following subsections. 
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Incremental Cancer Risks and Incremental Non-Cancer Hazards for Alternative A 
for 2015  
Incremental Cancer Risks and Incremental Non-Cancer Hazards Measured 
Against 1996 Baseline 
Without mitigation, in 2015, Alternative A incremental cancer risks would be less than significant, and 
incremental non-cancer health hazards would be significant; however, with mitigation both incremental 
cancer risks and incremental non-cancer health hazards would be less than significant 
(Figure F4.24.1-15, Geographical Extent of Incremental Cancer Risks and Health Hazards, Compared to 
Baseline 1996, Year 2015 Post-Mitigation Conditions, Alternative A). 

Recommended mitigation measures for Alternative A would dramatically reduce potential incremental 
cancer risks from LAX operations in 2015 compared to the No Action/No Project Alternative, based on 
1996 baseline conditions.  Without the LAX Master Plan, TAP concentrations resulting from LAX 
operations are predicted to increase and all incremental cancer risk estimates are also predicted to 
increase.  Incremental cancer risks that exceed the significance threshold of 10 in one million under the 
No Action/No Project Alternative are predicted in an area extending east-northeast from the eastern LAX 
boundary a distance of approximately 8,000 feet (1.5 miles) (Figure B-29, Geographical Extent of 
Incremental Cancer Risks and Health Hazards, Compared to Baseline 1996, Year 2015 Post-Mitigation 
Conditions No Action/No Project Alternative, in Technical Report S-9a). 

In contrast, incremental cancer risks in virtually all this area would be reduced by one in a million or more 
for Alternative A after mitigation.  The MEI incremental cancer risk in 2015 is calculated to be 77 in one 
million under the No Action/No Project Alternative compared to 7 in one million for Alternative A post-
mitigation.  Incremental cancer risks for Alternative A in 2015, post-mitigation would be less than 
significant. 

Incremental non-cancer chronic hazards would also be notably reduced under Alternative A compared to 
incremental hazards predicted for the No Action/No Project Alternative (Table F4.24.1-7).  Without the 
LAX Master Plan, TAP concentrations resulting from LAX operations are predicted to increase and all 
incremental non-cancer chronic hazard indices for the child resident are predicted to increase.  Further, 
for a large area extending about 6.5 miles east of the north runways past I-110, these incremental hazard 
indices would be between 1 and 5, values approaching the threshold of significance of 5 (Figure B-29, in 
Technical Report S-9a).  The MEI incremental non-cancer chronic hazard index under the No Action/No 
Project Alternative would be 6, slightly exceeding this threshold. 

In contrast, the area where incremental non-cancer chronic hazards would fall in the range of 1 to 5 for 
Alternative A is greatly reduced compared to the No Action/No Project Alternative.  After mitigation, this 
area is predicted to extend only about 2.8 miles east of the north runways (Figure F4.24.1-15).  The 
greatest incremental non-cancer chronic hazard index under Alternative A after mitigation is estimated to 
be 4.  This value is less than the threshold of 5 and would not be significant. 

Incremental hazards due to acute exposure to acrolein compared against the 1996 baseline are 
estimated to be as high as 9 for some locations on the airport, and as high as 3 for off-site locations for 
Alternative A; therefore, acute impacts under Alternative A in 2015, post-mitigation are significant.  
Overall, incremental hazards due to acute exposure to acrolein would vary between -0.6 and 9 for on-
airport locations and -0.3 and 3 off-site.  A hazard index of greater than 1 indicates that, for some weather 
conditions and for some locations on or near the airport, the concentration of acrolein could increase by 
0.19 µg/m3 or more for short periods of time.  The range of possible incremental acute hazards is shown 
in Table F4.24.1-5.  As discussed previously incremental acute impacts are the same under pre-
mitigation and post mitigation conditions. 



����������
�������	
�����������	���
������	�	�������	����������
���	 ��
�

!	���"""��
� ���
�������	����!	��#
���$������
���
� ���
��

�

����� � ����� 	���� 
���� ����

���������

����� �

���� ��

���� �

������

�

��
�����
��������

������
���� �

������
������ ���������

�

��
�����
��������

������
�����

������
����� �

���������

�

��
�����
��������

	���������������� ��!����������"��#�� 	����������"��#�$��%��%�"���&� �$�'�����"����

	��
�������"��#���� �$�'�����"����

����(����)����*����"�+�,���)�����$��-���$�,���������"��#��&

��� &"�)����$$���.���/���0��1

2�&"�������$3�����$������$����������������1

0��������"��4�$3$���$$���"���556
�"$������7����,���"��0�)"��8

0��������"��4�$3$����"������"���556
�"$�����%�*�����$$���"������$����
7���$����,��"���0�)"��8

�9����'�0��������"��&"�����4�$3$

����+����"
���)���� ��)�����$
4�"�$

0��������"��4�$3$����"������"��
����$�����7 �$$�*��������,��"���
0�)"��8

��,�-������������������7'���:';8

��,�-�����������������7'���:'<8

��,�-����������������7'���:'68

���,�-����������������7'���:'�8

����,�-����������������7'���:'=8

�����������������7>���:';8

����������������7>���:'<8

���������������7>���:'68

����������������7>���:'�8�2

�����������������7>���:'=8

%&'�$��	��#����������()���

�"?�	@����	���@)�$����@�=�		=1")�



4.24.1  Human Health Risk Assessment (CEQA)  

 
Los Angeles International Airport 4-1382 LAX Master Plan Final EIS/EIR 
 

 

 



����������
��������	
���������������	���������������	����������������������� �

�	�������	�!�����"""��	�����	�� ���������!����#	���$���
���	���	�����	��

�

����� � ����� 	���� 
���� ����

���������

����� �
������

���� �

������

�

��
�����
��������

���� � �
�����

����� �

����� �

���������

�

��
�����
��������

������
�����

������
����� �

���������

�

��
�����
��������

��� ���������������� !���"� #

$%��&�����%���'%�����(�)%%���������%*�����)%�����������+���
	��,����������+����-��-�������.%��/��������%�	��,�$%�� ��%�0$%�.�%1� �����������+��

	��
����������+����.%��/��������%�

"� ���������2�3������������������
�445���������-�'�������������
������%���6$%������)� ����"��� �7

"� ���������2�3���������������
�445����������6����)� ����"��� �7

�8�$��/�"� ���������$%�/��� ���2������2�3����

"� ���������2�3������������������
������%���6.%���'��������)� ����"��� �7

9�� ���%��
���%�,

:;,�<
<�$%�/ �� �����3����������%������,#

%&'�$������#������������()��*

����(�����
����%���.�%�������
=%���

��>�	?��	��,?�%���@�		@#���



4.24.1  Human Health Risk Assessment (CEQA)  

 
Los Angeles International Airport 4-1384 LAX Master Plan Final EIS/EIR 
 

 

 



4.24.1  Human Health Risk Assessment (CEQA)   

 
Los Angeles International Airport 4-1385 LAX Master Plan Final EIS/EIR 
 

Incremental Cancer Risks and Incremental Non-Cancer Hazards Measured 
Against Year 2000 Conditions 
Recommended mitigation measures would also notably reduce potential incremental cancer risks from 
LAX operations under Alternative A in 2015 compared to the No Action/No Project Alternative, using Year 
2000 conditions.  Without the LAX Master Plan, TAP concentrations resulting from LAX operations are 
predicted to increase and all incremental cancer risk estimates are also predicted to increase.  Further, for 
an area extending approximately 5 miles east of the north runways, these incremental cancer risks would 
fall in the range of 1 to 10 in one million, risks approaching the threshold of 10 in one million 
(Figure F4.24.1-16, Geographical Extent of Incremental Cancer Risks, Compared to Year 2000 
Conditions, Year 2015 Post-Mitigation Conditions).  The MEI incremental cancer risk for the No Action/No 
Project Alternative is calculated to be 7 in one million. 

In contrast, in 2015, all locations within the study area would experience a decrease in incremental 
cancer risks as a result of implementation of Alternative A with recommended mitigation measures.  As in 
2005, the greatest reductions in incremental cancer risks are predicted to occur in some of the locations 
where the No Action/No Project Alternative would have the greatest potential human health impacts, that 
is in areas extending east northeast from the LAX boundary to almost to the edge of the study area 
(Figure F4.24.1-16).  This observation suggests that recommended mitigation measures would be 
appropriately directed at areas near the airport where air quality impacts are potentially highest.  The 
greatest impacts of Alternative A in 2015 post-mitigation would still result in a slight decrease in 
incremental cancer risk.  If comparisons to Year 2000 conditions were to be used for determination of 
significance, implementation of Alternative A with mitigation would result in a beneficial impact in 2015. 

Incremental non-cancer chronic hazards would also be reduced overall under Alternative A with 
recommended mitigation measures compared to incremental hazards predicted for the No Action/No 
Project Alternative.  Without the LAX Master Plan, TAP concentrations resulting from LAX operations are 
predicted to increase and all incremental non-cancer chronic hazard indices for the child resident are 
predicted to increase.  Further, for a large area extending east of the north runways to the edge of the 
study area, these incremental hazard indices would be between 1 and 5, values approaching the 
threshold of significance of 5 (Figure F4.24.1-17, Geographical Extent of Incremental Non-Cancer Health 
Hazards, Compared to Year 2000 Conditions, Year 2015 Post-Mitigation Conditions).  The MEI 
incremental non-cancer chronic hazard index under the No Action/No Project Alternative would be 8, with 
the highest hazards found in areas just east of the north runways. 

In contrast, the area where incremental non-cancer chronic hazards would fall in the range of 1 to 5 is 
somewhat reduced compared to the No Action/No Project Alternative, and some areas in El Segundo are 
estimated to experience an overall decrease in possible health hazards (Figure F4.24.1-17).  The 
greatest incremental non-cancer chronic hazard index under Alternative A after mitigation is estimated to 
be 5.  This value is equal to the threshold of 5 and would be less than significant if comparison to the 
Year 2000 conditions were used for determination of significance. 

Estimates for incremental acute hazards based on Year 2000 conditions for on-airport locations, range 
from -0.6 to a maximum of 9 (Table F4.24.1-6).  Off-site, incremental acute hazards range from -0.3 to 3.  
If Year 2000 conditions were used for determination of significance, at some locations under Alternative 
A, pre-mitigation in 2015, incremental acute hazard impacts would be significant.  Negative values 
indicate that, for some on and off-airport locations, implementation of Alternative A is estimated to result 
in a decrease in 1-hour maximum concentrations of acrolein.  At these locations, Alternative A in 2015, is 
predicted to result in a beneficial impact. 

4.24.1.9.2 Alternative B - Added Runway South 
Incremental Cancer Risks and Incremental Non-Cancer Hazards for Alternative B 
for Interim Year 2005  
Incremental Cancer Risks and Incremental Non-Cancer Hazards Measured 
Against 1996 Baseline 
Without mitigation, in 2005, Alternative B incremental cancer risks and incremental non-cancer chronic 
health hazards would be significant; with mitigation both incremental cancer risks and incremental non-
cancer health hazards would be less than significant (Table F4.24.1-7). 
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For 2005, emission estimates for Alternatives A, B, and C were predicted to be essentially identical.  As 
shown in Figure F4.24.1-11, recommended mitigation measures would notably reduce potential 
incremental cancer risks from LAX operations under Alternative B compared to the No Action/No Project 
Alternative.  Under the No Action/No Project Alternative, TAP concentrations resulting from LAX 
operations are predicted to increase and all incremental cancer risk estimates are predicted to increase.  
Further, for an area east of the north runways (extending about 14,000 feet [about 2.6 miles] east of 
I-405), these incremental cancer risks would exceed the threshold of significance of 10 in one million.  
The MEI incremental cancer risk for the No Action/No Project Alternative would be 91 in one million. 

After mitigation, incremental cancer risks in interim year 2005 associated with Alternative B are predicted 
to be negative throughout the study area.  The greatest reductions in incremental cancer risks are 
predicted to occur in some of the locations where the No Action/No Project Alternative would have the 
greatest potential human health impacts, i.e., in the areas extending east-northeast from the LAX 
boundary to the edge of the study area (Figure F4.24.1-11).  This observation suggests that 
recommended mitigation measures would be appropriately directed at areas near the airport where air 
quality impacts are potentially highest.  Mitigation is predicted to result in a beneficial impact under 
Alternative B. 

Incremental non-cancer chronic hazards would also be notably reduced under Alternative B compared to 
hazards predicted for the No Action/No Project Alternative.  Without the LAX Master Plan, TAP 
concentrations resulting from LAX operations are predicted to increase and all incremental non-cancer 
chronic hazard indices for the child resident are predicted to increase.  Further, for a large area extending 
east of the north runways past I-405 for about 5 miles, these incremental hazard indices would be 
between 1 and 5, values approaching the threshold of significance of 5 (Figure F4.24.1-12).  The MEI 
incremental non-cancer chronic hazard index under the No Action/No Project Alternative would be 5, 
equal to the threshold of significance. 

Incremental non-cancer health hazards for all off-site areas under Alternative B after mitigation are below 
5 and, for most areas, are at or below 1 (Figure F4.24.1-12).  The greatest incremental hazard index 
under Alternative B after mitigation is estimated to be 2.  This value is less than the threshold of 5 and 
would not be significant compared to 1996 baseline conditions. 

Incremental hazards due to acute exposure to acrolein for Alternative B measured against 1996 baseline 
during the interim year are estimated to be as high as 3 for some locations on and off the airport.  
Incremental acute hazard impacts for Alternative B during the interim year are significant.  A hazard index 
of greater than 1 indicates that, for some weather conditions and for some locations on or near the 
airport, the concentration of acrolein could increase by 0.19 µg/m3 or more for short periods of time.  As 
previously discussed incremental acute hazards for Alternative B are the same under pre and post-
mitigation conditions. 

Incremental Cancer Risks and Incremental Non-Cancer Hazards Measured 
Against Year 2000 Conditions 
Recommended mitigation measures would notably reduce potential incremental cancer risks from LAX 
operations under Alternative B compared to the No Action/No Project Alternative, as shown in 
Figure F4.24.1-13.  Without the LAX Master Plan, TAP concentrations resulting from LAX operations are 
predicted to increase and all incremental cancer risk estimates are predicted to increase.  MEI 
incremental cancer risk for the No Action/No Project Alternative is 20 in one million and exceeds the 
significance threshold of 10 in one million. 

In contrast, in 2005, all locations within the study area would experience a decrease in incremental 
cancer risks as a result of implementation of Alternative B with recommended mitigation measures.  The 
greatest reductions in incremental cancer risks are predicted to occur in some of the locations where the 
No Action/No Project Alternative would have the greatest potential human health impacts 
(Figure F4.24.1-13).  The greatest impacts of Alternative B in 2005 post-mitigation would result in a slight 
decrease in incremental cancer risk.  If comparisons to Year 2000 conditions were to be used for 
determination of significance, implementation of Alternative B with mitigation would result in a beneficial 
impact in 2015. 
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Incremental non-cancer chronic hazards would also be notably reduced under Alternative B compared to 
hazards predicted for the No Action/No Project Alternative.  Without the LAX Master Plan, TAP 
concentrations resulting from LAX operations are predicted to increase and all incremental non-cancer 
chronic hazard indices for the child resident are predicted to increase.  The MEI incremental non-cancer 
chronic hazard index under the No Action/No Project Alternative would exceed the threshold of 
significance. 

In contrast, the area where incremental non-cancer chronic hazards would fall in the range of 1 to 5 is 
greatly reduced compared to the No Action/No Project Alternative.  This area is anticipated to extend only 
about 2.3 miles east of the airport (Figure F4.24.1-14).  The greatest incremental non-cancer chronic 
hazard index under Alternative B after mitigation is estimated to be 3.  This value is less than the 
threshold of 5 and would not be significant if comparison to the Year 2000 conditions were used for 
determination of significance. 

Incremental hazards due to acute exposure to acrolein for Alternative B measured against Year 2000 
conditions for the interim year were not calculated.  A full analysis was performed for 2015 and is 
presented in the following subsections. 

Incremental Cancer Risks and Incremental Non-Cancer Hazards for Alternative B 
for 2015 
Incremental Cancer Risks and Incremental Non-Cancer Hazards Measured 
Against 1996 Baseline 
Without mitigation, in 2015, Alternative B incremental cancer risks and non-cancer health hazards would 
be significant (Figure F4.24.1-18, Geographical Extent of Incremental Cancer Risks and Health Hazards, 
Compared to Baseline 1996, Year 2015 Post-Mitigation Conditions, Alternative B).  With mitigation, MEI 
incremental cancer risks would be reduced to levels below thresholds of significance.  MEI incremental 
non-cancer health hazards would be significant; however, only at one residential receptor location in the 
study area.  Recommended mitigation measures for Alternative B would reduce potential incremental 
cancer risks from LAX operations in 2015 compared to the No Action/No Project Alternative, based on 
1996 baseline conditions. 

Without the LAX Master Plan, TAP concentrations resulting from LAX operations are predicted to 
increase and all incremental cancer risk estimates are also predicted to increase.  Incremental cancer 
risks that exceed the threshold of significance of 10 in one million under the No Action/No Project 
Alternative are predicted in an area extending east-northeast from the eastern LAX boundary a distance 
of approximately 8,000 feet (1.5 miles) (Figure B-29, in Technical Report S-9a). 

In contrast, incremental cancer risks in virtually all this area are predicted to be negative for Alternative B 
after mitigation, resulting in a beneficial impact.  Incremental cancer risks exceeding the threshold of 10 in 
one million are predicted for a very small area east of the airport and adjacent to I-405 in the community 
of Lennox for Alternative B after mitigation.  The incremental cancer risk estimated for this one receptor 
location may be anomalous and was not considered in the determination of significance.  The MEI 
incremental cancer risk is calculated to be 77 in one million under the No Action/No Project Alternative 
compared to 8 in one million for Alternative B (Table F4.24.1-7).  Incremental cancer risks for Alternative 
B in 2015, post-mitigation, are considered to be less than significant. 

Incremental non-cancer chronic hazards would increase under Alternative B with recommended 
mitigation measures compared to incremental hazards predicted for the No Action/No Project Alternative 
(Table F4.24.1-7).  For a large area extending eastward to the study boundary, incremental hazard 
indices would be between 1 and 5, values approaching the threshold of significance of 5 
(Figure F4.24.1-18).  Incremental non-cancer hazards would exceed the threshold of significance of 5 in 
a small area northeast of the north runways in the community of Westchester.  The MEI incremental non-
cancer chronic hazard impacts under the No Action/No Project Alternative and Alternative B would both 
exceed the threshold of significance.  The MEI incremental non-cancer chronic hazard indices under the 
No Action/No Project Alternative and Alternative B are predicted to be 6 and 11, respectively. 

Incremental hazards due to acute exposure to acrolein compared against the 1996 baseline are predicted 
to be as high as 1 for some locations on the airport, and as high as 7 for off-site locations for Alternative 
B; therefore, incremental acute impacts for Alternative B in 2015 are significant.  A hazard index of 
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greater than 1 indicates that, for some weather conditions and for some locations on or near the airport, 
the concentration of acrolein could increase by 0.19 µg/m3 or more for short periods of time.  Overall, 
incremental hazards due to acute exposure to acrolein would vary between -0.04 and 1 for on-airport 
locations and -0.8 and 7 off-site.  Negative values indicate that, for some on and off-airport locations, 
implementation of Alternative B is estimated to result in a decrease in 1-hour maximum concentrations of 
acrolein.  At these locations, Alternative B is predicted to result in a beneficial impact.  The range of 
possible incremental acute hazards is shown in Table F4.24.1-5.  As discussed previously incremental 
acute hazards for Alternative B are the same under pre and post-mitigation conditions. 

Incremental Cancer Risks and Incremental Non-Cancer Health Hazards Measured 
Against Year 2000 Conditions 
Recommended mitigation measures would notably reduce potential incremental cancer risks from LAX 
operations under Alternative B in 2015 compared to the No Action/No Project Alternative, using Year 
2000 conditions, as shown in Figure F4.24.1-16.  Without the LAX Master Plan, TAP concentrations 
resulting from LAX operations are predicted to increase and many incremental cancer risk estimates are 
predicted to increase, especially in areas east northeast of the airport.  The MEI incremental cancer risk 
in 2015 for the No Action/No Project Alternative measured against Year 2000 could be as great as 7 in 
one million in some areas, approaching the threshold of significance. 

In contrast, in 2015, all locations within the study area would experience a decrease in incremental 
cancer risks as a result of implementation of Alternative B with recommended mitigation measures.  As in 
2005, the greatest reductions in incremental cancer risks are predicted to occur in some of the locations 
where the No Action/No Project Alternative would have the greatest potential human health impacts, that 
is in areas extending east northeast from the LAX boundary to almost to the edge of the study area 
(Figure F4.24.1-16).  The greatest impacts of Alternative B in 2015 post-mitigation would still result in a 
slight decrease in incremental cancer risk.  If comparisons to Year 2000 conditions were to be used for 
determination of significance, implementation of Alternative B with mitigation would result in a beneficial 
impact in 2015. 

Incremental non-cancer chronic hazards would not be reduced overall under Alternative B with 
recommended mitigation measures compared to incremental hazards predicted for the No Action/No 
Project Alternative.  Without the LAX Master Plan, TAP concentrations resulting from LAX operations are 
predicted to increase and all incremental non-cancer chronic hazard indices for the child resident are 
predicted to increase.  The MEI incremental non-cancer chronic hazard index under the No Action/No 
Project Alternative would exceed the threshold of significance, with the highest incremental hazards found 
in areas just east of the north runways. 

The area where incremental non-cancer hazards would fall in the range of 1 to 5 is larger for Alternative B 
compared to the No Action/No Project Alternative, though some areas in El Segundo and east north east 
of the LAX boundary are estimated to experience an overall decrease in possible health hazards 
(Figure F4.24.1-17).  The greatest incremental hazard index under Alternative B after mitigation is 
estimated to be 12.  This value would be significant if comparison to the Year 2000 conditions were used 
for determination of significance. 

Estimates for incremental acute hazards, based on Year 2000 conditions for on-airport locations, range 
from -0.1 to a maximum of 2.  Off-site, these incremental hazards range from -0.8 to 7 (Table F4.24.1-6).  
A hazard index of greater than 1 indicates that, for some weather conditions and for some locations on or 
near the airport, the concentration of acrolein could increase by 0.19 µg/m3 or more for short periods of 
time.  Incremental acute hazard impacts may be significant at some locations under Alternative B, if Year 
2000 conditions were used to determine significance.  Negative values indicate that, for some on and off-
airport locations, implementation of Alternative B is estimated to result in a decrease in 1-hour maximum 
concentrations of acrolein.  At these locations, Alternative B is predicted to result in a beneficial impact. 
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4.24.1.9.3 Alternative C - No Additional Runway 
Incremental Cancer Risks and Incremental Non-Cancer Hazards for Alternative C 
for Interim Year 2005 
Incremental Cancer Risks and Incremental Non-Cancer Hazards Measured 
Against 1996 Baseline 
Without mitigation, in 2005, Alternative C incremental cancer risks and incremental non-cancer chronic 
health hazards would be significant; however, with mitigation both incremental cancer risks and 
incremental non-cancer health hazards would be less than significant (Table F4.24.1-7). 

Recommended mitigation measures would notably reduce potential incremental cancer risks from LAX 
operations under Alternative C compared to the No Action/No Project Alternative (Figure F4.24.1-11).  
Under the No Action/No Project Alternative, TAP concentrations resulting from LAX operations are 
predicted to increase and all incremental cancer risk estimates are predicted to increase.  Further, for an 
area east of the north runways (extending about 14,000 feet [about 2.6 miles] east of I-405), these 
incremental cancer risks would exceed the threshold of significance of 10 in one million.  The MEI 
incremental cancer risk for the No Action/No Project Alternative would be 91 in one million. 

After mitigation, incremental cancer risks associated with Alternative C in interim year 2005 are predicted 
to be negative throughout the study area.  The greatest reductions in incremental cancer risks are 
predicted to occur in some of the locations where the No Action/No Project Alternative would have the 
greatest potential human health impacts, i.e., in the areas extending east-northeast from the LAX 
boundary to the edge of the study area (Figure F4.24.1-11).  This observation suggests that 
recommended mitigation measures would be appropriately directed at areas near the airport where air 
quality impacts are potentially highest.  Mitigation is predicted to result in a beneficial impact under 
Alternative C. 

Incremental non-cancer chronic hazards would also be notably reduced under Alternative C compared to 
incremental hazards predicted for the No Action/No Project Alternative.  Without the LAX Master Plan, 
TAP concentrations resulting from LAX operations are predicted to increase and all incremental non-
cancer chronic hazard indices for the child resident are predicted to increase.  Further, for a large area 
extending east of the north runways past I-405 for about 5 miles, these incremental hazard indices would 
be between 1 and 5, values approaching the threshold of significance of 5 (Figure F4.24.1-12).  The MEI 
incremental non-cancer chronic hazard index under the No Action/No Project Alternative would be 5, 
equal to the threshold of significance. 

After mitigation, incremental non-cancer chronic health hazards for all off-site areas under Alternative C 
after mitigation are below 5 and for most areas are equal to or less than 1 (Figure F4.24.1-12).  The 
greatest incremental non-cancer chronic hazard index under Alternative C after mitigation is estimated to 
be 2.  This value is less than the threshold of 5 and would not be significant compared to 1996 baseline 
conditions. 

Incremental hazards due to acute exposure to acrolein for Alternative C measured against 1996 baseline 
conditions during the interim year are estimated to be as high as 3 for some locations on and off the 
airport and are therefore considered significant.  A hazard index of greater than 1 indicates that, for some 
weather conditions and for some locations on or near the airport, the concentration of acrolein could 
increase by 0.19 µg/m3 or more for short periods of time. 

Incremental Cancer Risks and Incremental Non-Cancer Hazards Measured 
Against Year 2000 Conditions 
Recommended mitigation measures would notably reduce potential incremental cancer risks from LAX 
operations under Alternative C compared to the No Action/No Project Alternative, using Year 2000 
conditions, as shown in Figure F4.24.1-13.  Without the LAX Master Plan, TAP concentrations resulting 
from LAX operations are predicted to increase and all incremental cancer risk estimates are predicted to 
increase.  The MEI incremental cancer risk for the No Action/No Project Alternative exceeds the 
significance threshold of 10 in one million. 
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In contrast, in 2005, all locations within the study area would experience a decrease in incremental 
cancer risks as a result of implementation of Alternative C with recommended mitigation measures.  The 
greatest reductions in incremental cancer risks are predicted to occur in some of the locations where the 
No Action/No Project Alternative would have the greatest potential human health impacts 
(Figure F4.24.1-13).  The greatest impacts of Alternative C in 2005 post-mitigation would result in a slight 
decrease in incremental cancer risk.  If comparisons to Year 2000 conditions were to be used for 
determination of significance, implementation of Alternative C with mitigation would result in a beneficial 
impact in 2005. 

Incremental non-cancer chronic hazards would also be notably reduced under Alternative C compared to 
hazards predicted for the No Action/No Project Alternative.  Without the LAX Master Plan, TAP 
concentrations resulting from LAX operations are predicted to increase and all incremental non-cancer 
chronic hazard indices for the child resident are predicted to increase.  The MEI incremental non-cancer 
chronic hazard index under the No Action/No Project Alternative would exceed the threshold of 
significance. 

In contrast, the area where incremental non-cancer chronic hazards would fall in the range of 1 to 5 for 
Alternative C is greatly reduced compared to the No Action/No Project Alternative.  This area is predicted 
to extend only about two miles east of the airport (Figure F4.24.1-14).  The greatest incremental non-
cancer chronic hazard index under Alternative C after mitigation is estimated to be 3.  This value is less 
than the threshold of 5 and would not be significant if comparison to the Year 2000 conditions were used 
for determination of significance. 

Incremental hazards due to acute exposure to acrolein for Alternative C measured against Year 2000 
conditions for the interim year were not calculated.  A full analysis was performed for 2015 and is 
presented in the following subsections. 

Incremental Cancer Risks and Incremental Non-Cancer Hazards for Alternative C 
for  2015 
Incremental Cancer Risks and Incremental Non-Cancer Hazards Measured 
Against 1996 Baseline 
Without mitigation, in 2015, Alternative C incremental cancer risks would be less than significant, and 
incremental non-cancer health hazards would be significant; with mitigation, incremental cancer risks for 
Alternative C in 2015 would be less than significant, and incremental non-cancer health hazards would be 
significant (Figure F4.24.1-19, Geographical Extent of Incremental Cancer Risks and Health Hazards, 
Compared to Baseline 1996, Year 2015 Post-Mitigation Conditions, Alternative C). 

Recommended mitigation measures for Alternative C would dramatically reduce potential incremental 
cancer risks from LAX operations in 2015 compared to the No Action/No Project Alternative, based on 
1996 baseline conditions.  Without the LAX Master Plan, TAP concentrations resulting from LAX 
operations are predicted to increase and all incremental cancer risk estimates are also predicted to 
increase.  Incremental cancer risks that exceed 10 in one million under the No Action/No Project 
Alternative are predicted in an area extending east-northeast from the eastern LAX boundary a distance 
of approximately 8,000 feet (1.5 miles) (Figure B-29, in Technical Report S-9a). 

In contrast, incremental cancer risks in this area are predicted to be negative for Alternative C after 
mitigation, resulting in a beneficial impact.  The MEI incremental cancer risk in 2015 is calculated to be 77 
in one million the No Action/No Project Alternative compared to 1 in hundred million for Alternative C.  
Incremental cancer risks for Alternative C in 2015, post-mitigation are less than the cancer risk threshold 
of 10 in one million and, therefore, are not significant. 

Incremental non-cancer chronic hazards would increase under Alternative C compared to incremental 
hazards predicted for the No Action/No Project Alternative (Table F4.24.1-7).  Without the Master Plan, 
incremental hazard indices for an area extending northeast about 5 miles from the north runways within 
the communities of Westchester, Inglewood and Hyde Park would be between 1 and 5, values 
approaching the threshold of significance of 5 (Figure F4.24.1-19).  In addition, incremental hazard 
indices would be between 1 and 5 for some areas within the communities of Lennox, Hawthorne, Del Aire  
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and El Segundo.  Incremental non-cancer hazards would exceed the threshold of significance of 5 in a 
small area northeast of the north runways in the community of Westchester.  The MEI incremental non-
cancer chronic hazard index under the No Action/No Project Alternative is 6 compared to 10 under 
Alternative C.  The MEI incremental non-cancer chronic hazard impacts under both the No Action/No 
Project Alternative and Alternative C would exceed the threshold of significance. 

Incremental hazards due to acute exposure to acrolein for 2015 compared to the 1996 baseline are 
estimated to be as high as 3 for some locations on the airport, and as high as 6 for off-site locations for 
Alternative C; therefore, incremental acute impacts for Alternative C in 2015 are considered significant.  A 
hazard index of greater than 1 indicates that, for some weather conditions and for some locations on or 
near the airport, the concentration of acrolein could increase by 0.19 µg/m3 or more for short periods of 
time.  Overall, incremental hazards due to acute exposure to acrolein would vary between -0.6 and 3 for 
on-airport locations and 0.3 and 6 off-site.  Negative values indicate that, for some on-airport locations, 
implementation of Alternative C is predicted to result in a decrease in 1-hour maximum concentrations of 
acrolein.  At these locations, Alternative C is predicted to result in a beneficial impact.  The range of 
possible incremental acute hazards is shown in Table F4.24.1-5.  As previously discussed the 
incremental acute hazards for Alternative C under pre and post-mitigation are the same. 

Incremental Cancer Risks and Incremental Non-Cancer Hazards Measured 
Against Year 2000 Conditions 
Recommended mitigation measures would notably reduce potential incremental cancer risks from LAX 
operations under Alternative C in 2015 compared to the No Action/No Project Alternative, using Year 
2000 conditions, as shown in Figure F4.24.1-16.  Without the LAX Master Plan, TAP concentrations 
resulting from LAX operations are predicted to increase and many incremental cancer risk estimates are 
predicted to increase, especially in areas east northeast of the airport.  The MEI incremental cancer risk 
for the No Action/No Project Alternative would exceed the threshold of significance. 

In contrast, in 2015, all locations within the study area would experience a decrease in incremental 
cancer risks as a result of implementation of Alternative C with recommended mitigation measures.  As in 
2005, the greatest reductions in incremental cancer risks are predicted to occur in some of the locations 
where the No Action/No Project Alternative would have the greatest potential human health impacts, that 
is in areas extending east northeast from the LAX boundary to almost to the edge of the study area 
(Figure F4.24.1-16).  The greatest impacts of Alternative C in 2015 post-mitigation would still result in a 
slight decrease in incremental cancer risk.  If comparisons to Year 2000 conditions were to be used for 
determination of significance, implementation of Alternative C with mitigation would result in a beneficial 
impact in 2015. 

Incremental non-cancer chronic hazards would not be reduced overall under Alternative C with 
recommended mitigation measures compared to incremental hazards predicted for the No Action/No 
Project Alternative.  Without the LAX Master Plan, TAP concentrations resulting from LAX operations are 
predicted to increase and all incremental non-cancer chronic hazard indices for the child resident are 
predicted to increase.  The MEI incremental non-cancer chronic hazard index under the No Action/No 
Project Alternative would exceed the threshold of significance, with the highest incremental hazards found 
in areas just east of the north runways. 

The area where incremental non-cancer chronic hazards would fall in the range of 1 to 5 is somewhat 
reduced for Alternative C compared to the No Action/No Project Alternative.  However, the greatest 
hazard index under Alternative C after mitigation is estimated to be 11.  Areas where incremental hazards 
are estimated to exceed the threshold of 5 occur adjacent and east of the north runways 
(Figure F4.24.1-17).  The maximum incremental hazard value would be significant if comparison to the 
Year 2000 conditions were used for determination of significance. 

Estimates for incremental acute hazards based on Year 2000 conditions are similar to those based on 
1996 Baseline.  For on-airport locations, incremental hazards range from -0.7 to a maximum of 3.  Off-
site, these incremental hazards range from 0.3 to 6 (Table F4.24.1-6).  If Year 2000 conditions were used 
to determine significance, incremental acute hazard impacts would be significant at some locations under 
Alternative C in 2015.  Negative values indicate that, for some on-airport locations, implementation of 
Alternative C is predicted to result in a decrease in 1-hour maximum concentrations of acrolein.  At these 
locations, Alternative C is predicted to result in a beneficial impact. 
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4.24.1.9.4 Alternative D - Enhanced Safety and Security Plan 
Incremental Cancer Risks and Incremental Non-Cancer Hazards for Alternative D 
for Interim Year 2013 
Incremental Cancer Risks and Incremental Non-Cancer Hazards Measured 
Against 1996 Baseline 
Without mitigation, in 2013, incremental cancer risks and incremental non-cancer chronic health hazards 
for Alternative D would be less than significant compared to the 1996 baseline.  For incremental non-
cancer chronic hazards (MEI of -0.02) a small beneficial impact was estimated.  For Alternative D, no 
mitigation would be require to address significant impacts.  However since mitigation measures that might 
influence TAP emissions for Alternative D would be implemented to address other air quality concerns, an 
analysis of Alternative D impacts after mitigation is included. 

In interim year 2013 after mitigation, possible impacts associated with Alternative D would be greatly 
reduced from those associated with the No Action/No Project Alternative.  Without the LAX Master Plan, 
TAP concentrations resulting from LAX operations are predicted to increase and all incremental cancer 
risk estimates are predicted to increase.  The MEI incremental cancer risk for the No Action/No Project 
Alternative would exceed the significance threshold. 

Post-mitigation, incremental cancer risks associated with Alternative D in interim year 2013 would be less 
than significant.  MEI incremental cancer risks greater than those associated with 1996 baseline 
(although less than 1 in one million) were predicted for a very small area east of the airport runways.  
However, essentially all impacts in communities surrounding LAX are predicted to be less than those 
associated with baseline emissions from year 1996.  Importantly, in the areas east northeast of the LAX 
boundary where possible incremental cancer risks under the No Action/No Project Alternative are 
calculated to exceed the significance threshold of 10 in one million, predicted impacts associated with 
Alternative D are estimated to be reduced by a factor between 10 to 100 in one million 
(Figure F4.24.1-11).  Mitigation is predicted to result in a beneficial impact under Alternative D. 

Incremental non-cancer chronic hazards would also be notably reduced under Alternative D with 
recommended mitigation measures compared to hazards predicted for the No Action/No Project 
Alternative.  Without the LAX Master Plan, TAP concentrations resulting from LAX operations are 
predicted to increase and all incremental non-cancer chronic hazard indices for the child resident are 
predicted to increase.  The MEI incremental non-cancer chronic hazard index under the No Action/No 
Project Alternative would exceed the threshold of significance. 

In contrast, all incremental hazards associated with Alternative D are predicted to be negative.  That is, in 
all areas surrounding LAX, impacts associated with this alternative are predicted to be less than those 
estimated for LAX operations in baseline year 1996 (Figure F4.24.1-12).  Mitigation is predicted to result 
in a beneficial impact under Alternative D. 

Incremental hazards due to acute exposure to acrolein for Alternative D in 2013 would essentially be the 
same as incremental acute hazards for 2015.  Incremental hazards due to acute exposure to acrolein 
would be negative at all locations, indicating a beneficial impact (Table F4.24.1-6).  Negative incremental 
hazards indicate that modeled air concentrations for Alternative D are less than those modeled for 1996 
baseline conditions.  Overall, incremental negative hazards (beneficial impacts) associated with acute 
exposure to acrolein would be expected to vary between -2 and -6 for on-airport locations and -0.1 and -5 
off-site. 

Incremental Cancer Risks and Incremental Non-Cancer Hazards Measured 
Against Year 2000 Conditions 
Recommended mitigation measures would notably reduce potential incremental cancer risks from LAX 
operations under Alternative D in 2013 compared to the No Action/No Project Alternative, using Year 
2000 conditions, as shown in Figure F4.24.1-13.  Without the LAX Master Plan, TAP concentrations 
resulting from LAX operations are predicted to increase and all incremental cancer risk estimates are 
predicted to increase.  The MEI incremental cancer risk for the No Action/No Project Alternative would 
exceed the significance threshold. 
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In contrast, in 2013, all locations within the study area would experience a decrease in incremental 
cancer risks as a result of implementation of Alternative D with recommended mitigation measures.  The 
greatest reductions in incremental cancer risks are predicted to occur in some of the locations where the 
No Action/No Project Alternative would have the greatest potential human health impacts 
(Figure F4.24.1-13).  The greatest impacts of Alternative D post-mitigation would result in a slight 
decrease in incremental cancer risk.  If comparisons to Year 2000 conditions were to be used for 
determination of significance, implementation of Alternative D with mitigation would result in a beneficial 
impact in 2013. 

Incremental non-cancer chronic hazards would also be notably reduced under Alternative D with 
recommended mitigation measures compared to hazards predicted for the No Action/No Project 
Alternative.  Without the LAX Master Plan, TAP concentrations resulting from LAX operations are 
predicted to increase and all incremental non-cancer chronic hazard indices for the child resident are 
predicted to increase.  The MEI incremental non-cancer chronic hazard index under the No Action/No 
Project Alternative would exceed the threshold of significance. 

In contrast, under Alternative D, almost all locations in the study area are expected to experience a 
decrease in overall hazards compared to the No Action/No Project Alternative.  The only exception is a 
small area in Westchester where potential non-cancer hazards are calculated to fall in the range of 0 to 1 
(Figure F4.24.1-14).  The greatest incremental hazard index under Alternative D after mitigation is 
estimated to be 0.04.  This value is less than the threshold of 5 and would not be significant if comparison 
to the Year 2000 conditions were used for such determination of significance. 

Estimates for incremental acute hazards, compared to Year 2000 conditions are similar to estimates 
compared to 1996 baseline conditions.  Again, incremental hazards due to acute exposure to acrolein 
would be negative at all locations, indicating a beneficial impact.  For on-airport locations, incremental 
acute hazards range from -2 to -6.  Off-site, these hazards range from -0.1 to -4.  Negative values 
indicate that, for all locations in the study area, implementation of Alternative D is estimated to result in a 
decrease in 1-hour maximum concentrations of acrolein compared to 1-hour maximums predicted for 
Year 2000 conditions, resulting in a beneficial impact for acute health hazards. 

Incremental Cancer Risks and Incremental Non-Cancer Hazards for Alternative D 
for 2015 
Incremental Cancer Risks and Incremental Non-Cancer Hazards Measured 
Against 1996 Baseline 
Incremental cancer risks and incremental non-cancer health hazards for Alternative D compared to the 
1996 baseline under pre-mitigation conditions would be less than significant in 2015.  The MEI 
incremental cancer risks are 6 in one million under pre-mitigation conditions.  For incremental non-cancer 
chronic hazard (MEI = -0.02) a small beneficial impact was estimated under pre-mitigation conditions.  
For Alternative D, no mitigation would be required to address significant impacts.  However, since 
mitigation measures that might influence TAP emissions for Alternative D would be implemented to 
address other air quality concerns, an analysis of Alternative D impacts after mitigation is included. 

Without the LAX Master Plan, TAP concentrations resulting from LAX operations are predicted to 
increase and all incremental cancer risk estimates are predicted to increase.  The MEI incremental cancer 
risk for the No Action/No Project Alternative would exceed the threshold of significance. 

In 2015 after mitigation, possible impacts associated with Alternative D would be greatly reduced from 
those associated with the No Action/No Project Alternative.  After mitigation, incremental cancer risks 
associated with Alternative D are predicted to be negative throughout most of the study area.  
Importantly, in the areas east northeast of the LAX boundary where possible incremental cancer risks are 
calculated to exceed the significance threshold of 10 in one million, predicted impacts associated with 
Alternative D are estimated to be reduced by a factor between 10 to 100 in one million 
(Figure F4.24.1-20, Geographical Extent of Incremental Cancer Risks and Health Hazards, Compared to 
Baseline 1996, Year 2015 Post-Mitigation Conditions, Alternative D).  Increases in incremental cancer 
risks are predicted for a small area east of airport runways; the MEI incremental cancer risk would be 2 in 
1 million.  Incremental cancer risks would be less than significant for these areas.  Mitigation is predicted 
to result in a beneficial impact for almost all communities in the study area under Alternative D. 
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Incremental non-cancer chronic hazards would also be notably reduced under Alternative D with 
recommended mitigation measures compared to hazards predicted for the No Action/No Project 
Alternative.  Without the LAX Master Plan, TAP concentrations resulting from LAX operations are 
predicted to increase and all incremental non-cancer chronic hazard indices for the child resident are 
predicted to increase.  The MEI incremental non-cancer chronic hazard index under the No Action/No 
Project Alternative would exceed the threshold of significance. 

In contrast, all incremental hazards associated with Alternative D are predicted to be negative.  That is, in 
all areas surrounding LAX, impacts associated with this alternative are predicted to be less than those 
estimated for LAX operations in baseline year 1996 (Figure F4.24.1-20).  Mitigation is predicted to result 
in a beneficial impact under Alternative D. 

Incremental hazards due to acute exposure to acrolein under Alternative D in 2015 would be negative at 
all locations.  Negative incremental risks indicate that modeled air concentrations for Alternative D are 
less than those modeled for baseline year 1996.  Incremental acute hazards are estimated to be reduced 
by a minimum of -2 for some locations on the airport, and -0.1 for off-site locations.  Overall, negative 
incremental hazards (beneficial impacts) associated with acute exposure to acrolein would vary between -
2 and -6 for on-airport locations and -0.1 and -5 off-site.  The range of possible acute hazards is shown in 
Table F4.24.1-5.  As previously discussed acute hazards for Alternative D are the same under pre- and 
post-mitigation conditions. 

Incremental Cancer Risks and Incremental Non-Cancer Hazards Measured 
Against Year 2000 Conditions 
Recommended mitigation measures would notably reduce potential incremental cancer risks from LAX 
operations under Alternative D in 2015 compared to the No Action/No Project Alternative, using Year 
2000 conditions, as shown in Figure F4.24.1-16.  Without the LAX Master Plan, TAP concentrations 
resulting from LAX operations are predicted to increase and many incremental cancer risk estimates are 
predicted to increase, especially in areas east northeast of the airport.  The MEI cancer risk for the No 
Action/No Project Alternative would exceed the threshold of significance. 

In contrast, in 2015, all locations within the study area would experience a decrease in incremental 
cancer risks as a result of implementation of Alternative D with recommended mitigation measures.  As in 
2005, the greatest reductions in incremental cancer risks are predicted to occur in some of the locations 
where the No Action/No Project Alternative would have the greatest potential human health impacts, that 
is in areas extending east northeast from the LAX boundary to almost to the edge of the study area 
(Figure F4.24.1-16).  The greatest impacts of Alternative D in 2015 post-mitigation would still result in a 
slight decrease in incremental cancer risk.  If comparisons to Year 2000 conditions were to be used for 
determination of significance, implementation of Alternative D with mitigation would result in a beneficial 
impact. 

Incremental non-cancer chronic hazards would be notably reduced overall under Alternative D compared 
to hazards predicted for the No Action/No Project Alternative.  Without the LAX Master Plan, TAP 
concentrations resulting from LAX operations are predicted to increase and all incremental non-cancer 
chronic hazard indices for the child resident are predicted to increase.  The MEI incremental non-cancer 
chronic hazard index under the No Action/No Project Alternative would exceed the threshold of 
significance, with the highest hazards found in areas just east of the north runways. 

All incremental hazards associated with Alternative D are predicted to be less than one.  That is, in all 
areas surrounding LAX, impacts associated with this alternative are predicted to be less than those 
estimated for LAX operations under Year 2000 conditions (Figure F4.24.1-17).  The greatest incremental 
hazard index under Alternative D after mitigation is estimated to be 0.07 for the child resident 
(Table F4.24.1-8).  This value is less than the threshold of 5 and would be less than significant if 
comparison to the Year 2000 conditions were used for determination of significance. 

For on-airport locations, incremental acute hazards based on Year 2000 conditions range from -2 to -6.  
Off-site, these hazards range from -0.1 to -4 (Table F4.24.1-6).  Negative values indicate that, for all 
locations in the study area, implementation of Alternative D is estimated to result in a decrease in 1-hour 
maximum concentrations of acrolein compared to 1-hour maximums predicted for Year 2000 conditions.  
Alternative D is estimated to result in a beneficial impact for acute health hazards. 
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