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Health Impact Assessment Update &
Noise Chapter Review – DRAFT
Technical Roundtable September 14, 2011, and
Advisory Roundtable September 15, 2011
This document is a preliminary draft representing the opinions of Human Impact Partners, and
does not represent the opinions (or endorsement) of Metro and the GCCOG. This AQAP study is
not part of the I-710 Corridor Project studies, but upon completion, it will be submitted to
Caltrans for review and consideration for use in preparing the I-710 Corridor Project EIR/EIS.
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Noise: Pathways to Health

2

Common Noise Levels
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Definitions
• Decibel (dB) = measure of sound intensity, computed based on the
ratio of two sound levels [dB = 10 log (Power1 /Power0)]
• A-weighted dB (dBA) = takes into account the frequency range of the
human ear
• Leq(hours) = equivalent average continuous noise level integrated over
a period of time
•

Leq[h] = 1 hour period

• Ld = A-weighted daytime noise
• Ln = A-weighted nighttime noise
• Ldn = A-weighted day-night equivalent noise level over a 24 hour period
with a 10 dB penalty given to noise during sleeping hours
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Literature review
The literature contains significant evidence on causal links
between noise and the following conditions:
•

Sleep disturbance

•

Annoyance

•

Speech interruption

•

Learning & educational outcomes

•

Stress

•

Cardiovascular disease
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Examples from the Public Health Literature
•

Studies show an increase in the percentage of awakenings at night
at noise levels of 55 – 60 dBA (WHO 1999 & Miedema 2002)

•

Subjective reports of annoyance are the most widely studied impact
of noise and the relationship has been quantified (Miedema 2001)

•

Chronic road noise can affect cognitive performance of children
including attention span, concentration and remembering, and
reading ability (London Health Commission 2003 & Stansfeld 2005)

•

There is a dose-response relationship between environmental noise
from traffic and high blood pressure (Van Kempen 2002, Barregard
2009, & Babisch 2006)

•

Increasing traffic noise, increases the risk of myocardial infarction at
noise levels above 50 – 60 dBA (Selander 2009, Babisch 2005,
6
2006, 2008)

FHWA & Caltrans Policy
Federal (23 CFR 772) and state policy:
•

Traffic noise prediction

•

Traffic noise analysis

•

Analysis of noise abatement

•

Informing local officials

Simplest summary: keep noise levels below 67 dBA
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FHWA & Caltrans Noise Guidelines
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World Health Organization Noise Guidelines

http://www.who.int/docstore/peh/noise/guildelines2.html
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Existing Conditions
•

Community concern regarding noise

•

Caltrans noise measurements

•

Other sources of noise

•

Existing health conditions related to noise
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Community Concern Regarding Noise
Tier 2 Final Report:
“Excessive noise is a serious concern in the corridor. Noise has been shown to
impact learning ability, skills development and quality of life. While not all noise
can be eliminated, noise can be controlled through design and operational
strategies, sound walls and retrofit of homes, schools and equipment. Noise must
be controlled and we must find the means to do so.”
“Noise issues go beyond simply building more soundwalls. A comprehensive
analysis of noise along the corridor must lead to a plan that recognizes the health
impacts to our communities and seeks to resolve those impacts by providing
appropriate relief. Future improvements must consider noise as a primary public
health issue and find ways to mitigate those impacts.”
“Major infrastructure improvements must be conditioned on achieving a net
decrease in noise impacts upon the affected communities.”
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Caltrans Noise
Measurements
• Existing conditions
Noise
Range
(dBA) for
single 10
min.
measurement

# of Sites

40 - 50

13

50 - 60

43

60 - 70

46

70+

4
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Residential Areas & Noise
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Other Noise Sources
Potential major sources of noise besides freeway traffic noise:
•

Truck traffic on arterial streets and local roads used to move
between the freeway and other destinations described in this list;

•

Intermodal facilities (the ICTF and the Hobart Railyard) where
containers are moved between truck and rail;

•

Transloading facilities where goods are moved from one container
type to another;

•

The Port of Long Beach;

•

Warehouses and distribution centers;

•

Container storage facilities; and

•

Truck repair facilities.
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Current Noise
Estimates (Ldn)
• Based on 14 24-hour
measurement sites that
were available from
Caltrans (only for southern
portion of the freeway)
• Estimated based on physics
(i.e., 3dB reduction with
each doubling of distance
from a line source)
• Ldn = A-weighted day-night
equivalent noise level over
a 24 hour period
Source: HIP

15

Existing Conditions Data
• Between 22,000 and 35,000 people would currently be expected to report
being highly annoyed due to noise near the southern portion of the I-710
(calcs based on Miedema 2001)
• Between 5,000 and 7,500 people would be expected to report
experiencing highly disturbed sleep due to noise near the southern
portion of the I-710 (calcs based on Miedema 2001)
• Cardiovascular disease rates are not higher in the study area; because
there are multiple factors that contribute to CVD and CVD may not be
diagnosed consistently, we do not know how much noise is contributing to
CVD in the study area
• Schools near the I-710 have fewer students who test as proficient in math
and reading, potentially indicating cognitive performance issues. Noise
measurements in schools are higher than WHO recommendations. We do
not know how much noise contributes to lower proficiency in the schools
16
because lower proficiency is caused by multiple factors.
Source: HIP

Impact Analysis
•

Noise Emissions

•

Noise Exposure

•

Noise-related Health Outcomes
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Change in Noise Emissions (2035): Summary

Source: HIP

*Other goods movement infrastructure refers to warehouses,
intermodal facilities and similar noise-producing that may be
located near sensitive receptors
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Freeway Noise
Exposure
• Early Action Report proposed
possible soundwalls
• Caltrans has preliminarily
identified possible additional
soundwall locations next to
all sensitive receptor sites
• Freight Corridor may be
designed with soundwalls for
receptors on same side of LA
River; screenwall for opposite
side
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Freeway Noise Exposure
• No noise modeling data available yet from Caltrans
• Alternative 6:
• High truck volumes & speeds
• Freight Corridor further from residences on same side of
LA river and closer to residences on opposite side;
• Some areas with existing soundwalls, some with
proposed soundwalls
 HIA can’t predict changes in noise or compare to other
alternatives (but modeling in process as part of EIR/EIS)
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Impact Assessment Terms
Impact - refers to whether the alternative will improve
health (+), harm health (-), or not impact health ().
Magnitude – Reflects a qualitative judgment of the size
of the anticipated change in health effect (e.g., the
increase in the number of cases of disease, injury,
adverse events (Negligible, Minor, Moderate Major)

Source: HIP
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Impact Assessment Terms
Severity – Reflects the nature of the effect on function
and life-expectancy and its permanence
(High = intense/severe; Moderate; Low)
Strength of Causal Evidence – Refers to the strength of
the research/evidence showing a causal relationship
between noise and the health outcome (  = plausible but
insufficient evidence;  = likely but more evidence
needed;  causal relationship certain).
Causal effect means, the effect is likely to occur
irrespective of the magnitude and severity
Source: HIP
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Summary of Health
Outcomes (2035)
Even if noise is reduced to
67 dBA by new soundwalls,
the following health
outcomes are anticipated:

Source: HIP
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HIP Preliminary Recommendations
•

Noise analysis

•

Goods movement, transportation, and land use planning

•

Noise mitigations through design

•

Funding, enforcing and strengthening noise-related
regulations

•

Post build-out monitoring and mitigations

Note:


Recommendations marked by this kind of bullet would have cobenefits for other health outcomes related to air quality, physical
24
activity, traffic safety, etc.

HIP Preliminary Recommendations 1
• Noise analysis
• Complete the noise modeling for the I-710 alternatives
and use the results to quantitatively predict changes in
annoyance and sleep disturbance and qualitatively
assess changes in other health outcomes under the
proposed alternatives.
• In the final noise report, describe existing and future
noise levels using multiple measures including
separating daytime and nighttime noise.
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HIP Preliminary Recommendations 2
• Goods movement, transportation, and land use planning
All strategies for moving freight by other means, such as increasing
on- and near-dock clean rail, should be implemented.
Planning departments should ensure that all local land use planning
improves the separation of residential and other sensitive uses from
the goods movement infrastructure. This is the best long term
solution to noise issues in the community, but it will be most difficult
to implement. For example:
• Develop truck parking facilities and truck stops with services (e.g.,
restaurants, repair shops) near the freeway so that drivers do not need
to drive further into the communities and near sensitive uses.
• Pass city ordinances restricting potential land uses to reduce conflict
between sensitive receptors and noise-producing facilities.
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HIP Preliminary Recommendations 3
• Goods movement, transportation, and land use planning
Use the Conditional Use Permit process to require goods movement
related facilities to:
• Post signage informing drivers of idling regulations and truck routes;
• Require new facilities to locate loading docks and driveways as far
away as possible from sensitive receptors; and
• Use cargo handling equipment with noise mitigation technology.

Starting with existing residential streets that are walkable/bikeable,
expand the network of walkable/bikeable streets in low-noise areas
throughout the I-710 corridor to provide quiet and pleasant streets
that can be used for active transportation and for physical activity.
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HIP Preliminary Recommendations 4
• Noise mitigations through design
• Construct sound walls in all locations in the corridor that are
adjacent to a residential area, school, or park. For these
soundwalls, use greening and aesthetic principles found in the
project’s Urban Design and Aesthetics Toolbox Report.
• Use low-noise (e.g., rubberized) road surfaces, evaluating
alternative materials with regards to their effects on air quality.
Consider using variable tolling (e.g., congestion pricing) and/or
changes to port gate hours to reduce variation of noise and peak
noise periods.
• Create and fund a program that provides private property owners
funding and technical assistance to augment acoustical insulation in
28
private residences.

HIP Preliminary Recommendations 5
• Funding, enforcing and strengthening noise-related
regulations
 If Alternative 6C is adopted, use revenue from tolling to fund mitigations to
noise impacts. Funds could be used, for example, for enforcement of truck
routes, parking, idling regulations, and speed limits; installation of truck
noise reduction technology; sound insulation at schools; and vegetative
buffers between freeways and parks.
 For any alternative selected, fully fund and if necessary strengthen
enforcement of truck route and parking regulations as well as idling
regulations.
• Enforce and, if needed, strengthen regulations regarding truck noise (e.g.,
engine brake laws) and consider funding truck noise reduction programs.
 Enforce speed limits, considering photo-enforcement as a cost effective
29
means to limit noise.

HIP Preliminary Recommendations 6
• Post build-out monitoring and mitigations
• After the project is completed, regularly monitor noise levels at
schools, community centers, libraries, and senior facilities and
commit to retrofit these facilities (e.g., providing upgrades to
windows and ventilation systems) to keep indoor noise below levels
considered harmful by the World Health Organization standards.
• After the project is completed, regularly monitor indoor noise levels
in residences (daytime and nighttime) in close proximity to the
freeway and near goods movement infrastructure (e.g., train yards
and warehouses) and retrofit them to noise insulate either the
residences (through windows and ventilation) or, if possible, noise
producing equipment in goods movement facilities.
30

September 2011

I-710 Construction Phasing and
Staging Emissions
Technical and Advisory Roundtables
September 14 & 15, 2011
This AQAP study is not part of the I-710 Corridor Project studies, but upon
completion, it will be submitted to Caltrans for review and consideration for
use in preparing the I-710 Corridor Project EIR/EIS.
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Objectives
Estimate emissions for a reasonable foreseeable
concept of construction staging and phasing of the I-710
corridor improvements (2018 – 2034)
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Key Assumptions
• Criteria and MSAT air pollutants
• Alternative 6 – 4 freight corridor and 10 general
purpose lanes were evaluated.
• Daily and monthly emissions at location of activity
• GHG (on-site and tailpipe only – not life cycle)
• Construction fleet changes every year
• Freight corridor is constructed first
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Key Assumptions cont.
• Freight corridor built first – funding available as one
project
• Start north and south segment at same time
• Average of 20 working days per month
• Construction phases are sequential within segment
• Construction schedule follows late finish
• LACMTA “Green” Construction Policy not included
in analysis
• No onsite concrete or asphalt batch plants
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Approach
1. Use construction data from GCCOG Construction
Staging/Phasing concept report for each segment
a. Area disturbed, project length and/or area, project
duration, soil hauling, acres disturbed per day,
b. duration of each stage and phase within segment
2. Input construction data into the enhanced Roadway
Construction Emissions Model
3. Output daily emissions on a month by month basis for
each of seven construction phases
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Approach cont.
4. Develop monthly emissions for each segment
5. Sum daily and monthly emissions across all segments
over entire project time frame (2018-2034)
6. Also report peak daily emissions for each segment
(2018-2034)
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Methodology: Overview
• Based on GCCOGs concept report ( April 2011) for
information on:
• Location (segment) and duration (phases) of
construction activity
• Type of construction activity (%roadways, %bridge)

• Enhanced version of Roadway Construction Emissions
Model (originally developed for Sacramento AQMD)
• OFFROAD emission factors extended to 2035
• Now includes mobile source air toxic and all GHG’s
• For EMFAC, uses South Coast air basin fleet
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Methodology: Overview
• On-road Activity (e.g., watering trucks)
• CARB EMFAC2007 model – South Coast Air Basin
• Off-road Activity
• Current CARB OFFROAD2007 - statewide fleet
• Update with new CARB model (August 2011)
• Equipment population post recession and growth
• Updated average load factors by equipment type

• MSAT speciated from VOC and PM via CARB
speciation database
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Methodology: Modifications to Inputs
Activity Data provided by GCCOG
• Data Organization
– Segment Subsegment  Multiple stages and Multiple phases
– Model timeline and location provided on a stage/phase level

• Bridge and Roadway Data
– Data combined both bridge and roadway construction data on
Sub-Segment level
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Methodology: Roadway Construction Emission
Model Output
• Four outputs are given in mass per day.
– By type of construction activity
• Grubbing/land clearing
• Grading/excavation
• Drainage/utilities/sub-grade
• Paving
• Since inputs are by sub-segment, outputs from model
apply to the entire sub-segment
– Daily emissions applied to the stage-phases within
each sub-segment.
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Methodology: RCEM Output (continued)
Allocation of emission factors by construction phase
SEGMENT 2
Year
Month
Stage 1 Phase 1

2018
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

GLC

GEX

GEX

DUS

DUS

DUS

Pav

Pav

Pav

ROG (lbs/month)

8.5

10.5

10.5

11.5

11.5

11.5

9

9

9

NOX (lbs/month)

2.5

2.5

2.5

3

3

3

2

2

2

GEX

DUS

DUS

Pav

Pav

ROG (lbs/month)

10.5

11.5

11.5

9

9

NOX (lbs/month)

2.5

3

3

2

2

Construction Phase

Oct

Stage 2 Phase 1
Construction Phase

TOTAL
ROG (lbs/month)
NOX (lbs/month)

8.5

2.5
GLC = Grubbing/Land Clearing
GEX = Grading/ Excavation
DUS = Drainage/Utilities/Sub‐Grade
Pav = Paving

10.5

10.5

11.5

11.5

22

20.5

20.5

18

9

2.5

2.5

3

3

5.5

5

5

4

2
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Methodology: Roadway Construction Emission
Model Output (continued)
• Apply either bridge or roadway daily emission factors to
individual stage-phases.
• Allocation of daily emission factors to construction
schedule
• Daily emissions are multiplied by 20 for monthly emissions
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Preliminary Findings
Peak NOx Emissions (lbs/day)
Peak
x Daily Emissions for Any One Segment
Peak
NONO
x Daily Emissions for Any One Segment
160
140

100

NOx

80
60
40

Nox
Threshold

20
1/1/2034

1/1/2033

1/1/2032

1/1/2031

1/1/2030

1/1/2029

1/1/2028

1/1/2027

1/1/2026

1/1/2025

1/1/2024

1/1/2023

1/1/2022

1/1/2021

1/1/2020

1/1/2019

0
1/1/2018

Pounds per Day

120
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Preliminary Findings cont.
Peak PM10 Emissions (lbs/day)
Peak PM10 Daily Emissions for Any One Segment
450
400
300
250
Construction Diesel Exhaust PM10

200

Construction Fugitive Dust PM10

150

PM10 Threshold

100
50
1/1/2034

1/1/2033

1/1/2032

1/1/2031

1/1/2030

1/1/2029

1/1/2028

1/1/2027

1/1/2026

1/1/2025

1/1/2024

1/1/2023

1/1/2022

1/1/2021

1/1/2020

1/1/2019

0
1/1/2018

Pounds per Day

350

Most PM10 generated from construction fugitive dust
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Preliminary Findings cont.
Peak PM2.5 Emissions (lbs/day)
Peak PM2.5 Daily Emissions for Any One Segment
100
90
70
60
50

Construction Diesel Exhaust PM2.5
Construction Diesel Exhaust PM2.5
Construction Fugitive Dust PM2.5
Construction Fugitive Dust PM2.5
PM2.5 Threshold

40
30
20
10
1/1/2032
1/1/2032
1/1/2033
1/1/2033
1/1/2034
1/1/2034

1/1/2031
1/1/2031

1/1/2030
1/1/2030

1/1/2029
1/1/2029

1/1/2028
1/1/2028

1/1/2027
1/1/2027

1/1/2026
1/1/2026

1/1/2025
1/1/2025

1/1/2024
1/1/2024

1/1/2023
1/1/2023

1/1/2022
1/1/2022

1/1/2021
1/1/2021

1/1/2020

1/1/2019

0
1/1/2018

Pounds per Day

80

Most PM2.5 generated from construction fugitive dust
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Preliminary Findings cont.
• As shown in previous slides, PM2.5 and PM10 from
diesel emissions (associated with construction
equipment exhaust) do not exceed the AQMD
thresholds of significance.
• Exceedances are generated primarily by fugitive
dust from construction activities.
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Preliminary Findings cont.

Segment

Total Months
of
Construction
(per Segment)

Total Months the Emissions Threshold is Exceeded

CO

ROG

NOx

PM10

PM2.5

1

123

none

none

none

none

none

2

108

none

none

none

none

none

3

131

none

none

none

13

none

4

108

none

none

14

11

none

5

118

none

none

none

15

none

6

132

none

none

18

24

10

7

60

none

none

none

none

none

Note: Bold values indicate exceedances are due primarily from fugitive dust
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Conclusions
NOx, PM10 and PM2.5
• Only segments 3-7 show exceedance of significance
threshold, but only 10-20% of the construction period
• Analysis is developed for each segment and changes
at the local scale (geometry, interchanges) will not
impact the emission findings
Robust analysis is useful for air quality modeling
• Detailed info for specific times and locations
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Next Steps
• Updating now with revised CARB OFFROAD model
information
• Update to equipment population and load factors
• Health risk of the toxics addressed in HRA
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Recommendations
Emission reductions for PM10 and PM2.5 fugitive dust
• Smaller disturbance areas
• More frequent water (> 50% efficiency)
• Possible use of surfactants
Emission reductions for NOx
• Detailed info for specific times and locations
• Newer equipment (lower emitting) 2019-2020
for segment 4 & 6
• Modify construction duration to manage
emissions
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State-of-Science on Ultrafine
Particles Near Roadways
Technical and Advisory Roundtables
September 14 & 15, 2011
This AQAP study is not part of the I-710 Corridor Project studies, but upon
completion, it will be submitted to Caltrans for review and consideration for use
in preparing the I-710 Corridor Project EIR/EIS.

1

Outline
•Objectives of the study
•Literature review
•Synthesis of the findings
•Conclusions

2

Objectives
Perform a literature review on ultrafine particles with
emphasis on latest understanding and findings on:
• Characteristics
• Measurements techniques
• Emissions and atmospheric processing
• Monitoring studies in LA basin
• Current and future regulation
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Literature Search
Scientific literature reviewed using Google Scholar and Web
of Science
Over 100 articles were identified and reviewed
•

A subset were retrieved based on their relevance to
study objectives
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Literature Search
Literature search also included other sources such as:
• EPA website and published reports
• Publications of other state and local agencies (CARB,
SCAQMD)
• Conference Proceedings
Informal interviews with the staff from EPA, CARB and
SCAQMD
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Ultrafine Particles
General accepted definition: Particles less than 100 nm
(0.1µm) in size
• Particles are not always spherical
• Diameter of a sphere with “equivalent” mobility
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Ultrafine Particles
• Ultrafine particles are linked to adverse health
impacts including higher incidence and exacerbation
of respiratory and cardiovascular diseases
• Smaller particles have higher probability of depositing
in lower parts of the lung and entering bloodstream
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Ultrafine Particles
Number vs. mass concentration
• Ambient particles quantified in terms of mass (eg., 20
µg/m3 )
• Number concentration important metric (e.g., 10,000)
particles/cm3 )
Ultrafine particles dominate number
concentration, but have negligible
contribution to mass.
Current AQ standards are based on
mass, less effective in controlling
ultrafine particle numbers
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Ultrafine Particles: Characterization
• Size is most distinguishing feature from other particles. Also
characterized by shape, structure, chemical composition,
and toxicity
• Source of ultrafine particles can be classified as primary or
secondary particles:
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Ultrafine Particles: Ambient Concentrations

Number concentration (in the units of 1000 particles
per cm3)

Urban environments contain elevated levels of ultrafine
particles. Typical concentrations in various environments are
as below in 103 Particles/cm 3:
180
160
140
120
100
80
60
40
20
0

Environment
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Ultrafine Particles: Instrumentation
• Many advances in past 5 years resulted in robust
instrumentation to measure ambient ultrafine particles.
• Particle size distribution of mass or number concentration is
most commonly measured by the following instruments
available commercially:
• SMPS – Scanning Mobility Particle Sizer (TSI Inc)
• FMPS – Fast Mobility Particle Sizer (TSI Inc)
• ELPI – Electrical Low Pressure Impactor (ELPI)

• Condensation Particle Counter (CPC) is a generic
instrument to count particles in a given sample
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Ultrafine Particles: Instrumentation
Development of standardized measurement protocols is
the most essential next step towards regulatory
application of particle sizing instruments.
Following are important parameters:
• Sampling frequency
• Detection limits and time-response standards
• Reproducibility of measurements
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Ultrafine Particles: Emissions
•

Emissions depend upon vehicle type, vehicle age, fuel
type and composition, control technologies, vehicle speed,
engine load, and road conditions

•

On a per mile basis heavy-duty diesel trucks emit
significantly higher levels of ultrafine particles than lightduty gasoline vehicles

•

Emission factors are not well characterized for vehicles.

•

For heavy duty vehicles, depending on operating
conditions, biofuel vehicles may emit ultrafines at higher
rate than diesel
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Ultrafine Particles: Emissions
Two main control technologies:
• Oxidation catalysts – effective in reducing organic
matter, but may enhance sulfates
• Particle traps – effective in reducing solid particles,
but may lead to higher rates of particle generation
through nucleation
• Combination of particle traps with oxidation catalyst
may be an effective option
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Ultrafine Particles: Ambient Processing
Three major processes that determine the size distribution:
• Nucleation
• Condensation and
• Coagulation
(Occur within 1 – 3 seconds
from tailpipe, mostly
within the roadway)
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Ultrafine Particles: Near‐Roadway Environment
• Tailpipe - major sources of ultrafine particles in urban
environment.
• Particle number concentration are significantly elevated in
near-roadway environments
• Concentration drops exponentially in the downwind
distance from the roadway
• Reaches background levels within 500m in clean
environment
• Sooner in urban environment – typically 200-300 m
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Ultrafine Particles: Near‐Roadway Environment
Dilution of particles – two distinct zones of dilution:
• Tailpipe to roadside – lasts about 1 to 3 seconds
and results in a dilution factor of 1,000
• Roadside to ambient – lasts about 3 to 10 minutes
and results in an additional dilution factor of 10
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Ultrafine Particles: LA Region
• Numerous studies have shown significantly elevated
levels of UFP near LA freeways
• Sites near I-710 showed higher concentrations than I405
• Most communities have at least urban “background”
concentrations
• Winter concentrations are generally higher than those
in summer (Huda, et al. 2010)
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Ultrafine Particles: LA Region ‐ cont.
Source: Zhu et al (2002)

Source: Zhu et al (2002)
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Ultrafine Particles: Exposure in LA region
Two major populations exposed to ultrafine particles in
near-roadway environment:
Residents in the vicinity of freeways:
• Particles can penetrate efficiently into residences
downwind near freeways
• Zhu et. al (2005) LA freeways showed ratio of
Inside to Outside concentration
• Close to 1.0 under natural ventilation
conditions
• Natural ventilation depend upon size –
smaller lowest
20

Ultrafine Particles: Exposure in LA region
Two major populations exposed to ultrafine particles in
near-roadway environment:
Commuters/drivers on the freeways:
• UFP penetrate efficiently into vehicles Zhu et al.
(2008) found
• High (nearly 1.0) penetration of UFP unless
recirculation on 0.3-0.5.
• Exposure from 1-hr driving equivalent to 10
hours exposure in urban location away from
a freeway
21

Ultrafine Particles: Regulations
• Currently no ambient standards for number
concentration anywhere in the world.
• EU recently adopted a tailpipe emissions standard for
inclusion into Euro-5 (starting in Sept 2011 fully phased
in Sept 2015) and Euro-6 standards.
• 6x1011 particles/km driven - for diesel passenger and
light duty vehicles
• Testing based on the Particulate Measurement
Program (PMP)
• EPA reviewed the protocol, but found not satisfactory
for US due to the exclusion of volatile (gas-phase)
material
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Ultrafine Particles: Regulations
EPA - no immediate plans of regulation at national level –
continue with mass based standard to reduce ultrafines, but
continued priority research
CARB had planned regulations similar to that of EU for SULEV
gasoline vehicles under upcoming LEV III standards
• standardized testing procedures need to more fully
developed
• no plans for heavy-duty diesel (DPF deemed best
available tech)
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Ultrafine Particles: Regulations
Local agencies lack the authority to set either tailpipe or
ambient standards. However, they may take steps to mitigate
ultrafine particles by:
• Restrictions on transportation fleet
• Design of transportation infrastructure, especially to
reduce the congestion
• Incentives for clean vehicles (zero emissions vehicles do
not emit ultrafines)
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Ultrafine Particles: Regulations
SCAQMD taking steps to characterize the level of ultrafine
particles in LA region
• MATES-IV study currently planning stage is underway
with emphasis on UFP
• Measure near freeways, arterials, intersections,
warehouse areas, rail lines, rail yards and airports
• Advisory group meetings start this fall start
• Board approval Dec/Jan
• Monitoring start June 2012 – continue for one-year
25

Ultrafine Particles: Summary
• UFP’s are elevated in near-roadway environments
• Improved instrumentation but challenges remain in
standardization between technology methods
• Heavy-duty diesel trucks largest emitters of UFP, but
large uncertainties remain in relation to other vehicle
emission factors
• UFP are higher along I-710 than I-405 and likely most
other LA freeways due to higher number of heavy-duty
diesel trucks. However, UFP drop rapidly
(exponentially) with the distance and reach urban
background levels at around 300m.
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Ultrafine Particles: Summary
• UFP’s can penetrate efficiently into many indoor
environments. Potential high exposures for people
living and working downwind in the vicinity of major
freeways
• In-vehicle exposure while driving on freeways is also
high
• EPA and CARB have no immediate plans to directly
regulate ambient levels of UFP.
• CARB is considering tailpipe UFP option for gasoline
SULEV once testing protocols are fully developed.
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I-710 Near Roadway Monitored to
Modeled Comparison Methodology
Technical and Advisory Roundtables
September 14 & 15, 2011
This AQAP study is not part of the I-710 Corridor Project studies, but upon
completion, it will be submitted to Caltrans for review and consideration for use
in preparing the I-710 Corridor Project EIR/EIS.
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Outline for Presentation
Objectives of the analysis
Methodology
•

Data collection and modeling

Findings
Next Steps
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Objective
Assess the representativeness of the I-710 EIR/EIS modeling
near-roadway concentrations by:
comparing with the monitored data as used in air
quality and exposure assessments
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I‐710 EIR/EIS Modeling Methodology
EIR/EIS of I-710 Corridor Project applied AERMOD
•

Modeling domain encompassed 18 miles, divided into
four met zones

•

2008 is the baseline year.

•

Emissions based on average speeds and average
weekday traffic volumes in 2008 (EMFAC2007 )

•

Traffic modeled as evenly-spaced volume sources (~ 40
to 50-m)

I‐710 EIR/EIS Near Roadway Modeling
• Three sets of receptor grids
• 100m x 100m within 500 m of I-710
• 250 m x 250 m within 2.5 km of I-710
• 500 m x 500 m within 5 km of I-710
• Considered appropriate scale for near-roadway modeling
assessment for the I-710 EIR/EIS as requested by the
CAC and the PC

Adjustment and Limitations for Comparisons to
I‐710 Modeling
•

Emissions for 2009 not 2008

•

Four freeway activity levels (6-9am, 10am -2pm, 3pm 7pm, 7 pm-6am) – output from I-710 Traffic Demand
Model

•

Closest receptor to I-710 ~ 100-m

•

To date only released results of NOx and CO
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SCAQMD Primary Monitoring Dataset
Two intensive monitoring campaigns at sites near I-710
• February – March 2009 (~ 1-mo winter)
• July – August 2009 ( ~ 1-mo summer)
Three sites near I-710 in North Long Beach
• Nearest downwind of freeway (15-m)
• Further downwind of freeway (80-m)
• Upwind/background site (Del Amo)
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Monitoring Data
• I-710 monitoring sites are located downwind of the eastern
edge of the I-710 freeway and about 250 m south of the
intersection with North Long Beach Boulevard (North Long
Beach)
• Background station at Del Amo Elementary School
(Carson, CA)
• ~ 3 km west (upwind) of I-710 and ~ 4.5 Km southwest
of the two monitoring sites
8

SCAQMD Monitoring Locations

Source: SCAQMD

Area map of monitoring locations
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Other Monitoring Data Reviewed
Literature search was conducted to identify additional nearroadway monitoring datasets for comparison:
• Kozawa et al (2009) collected measurements using
mobile platform in the summer of 2007 in the vicinity of
I-710
• Arhami et al (2009) collected PM measurements in the
summer of 2007 in communities surrounding I-710
• Moore et al (2009) measured ultrafine number
concentrations at sites near I-710
10

Modeling Methodology
AERMOD – Air Dispersion Model (same as I-710 EIR/EIS)
• Key inputs: hourly emissions and local meteorology
• Model is only as good as inputs
• Only limited evaluation of predictive capabilities for
receptors within 100m of the source
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Modeling Methodology
Following adjustments to I-710 EIR/EIS modeling-setup for the
comparison
• Hourly meteorological data for 2009 was obtained from
SCAQMD and AERMOD input files were prepared
• Truck emissions were adjusted to 2009 levels based on
monthly TEU activity relative to 2008
• Model receptors at SCAQMD at monitoring sites < 100-m
from freeway were modeled
• Additional receptors in the vicinity of SCAQMD
monitoring site were also included for spatial assessment
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Near‐Roadway Concentrations Comparison
Methodology
• SCAQMD monitoring data was adjusted to represent
I-710 contribution by subtracting the urban
background concentrations as observed at Del Amo
• Model predictions only compared for hours when the
wind direction is within ±450 of perpendicular line
between the road and receptors. (i.e. only when the
wind direction is such that monitoring sites are
downwind of I-710)
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Near‐Roadway Concentrations Comparison
Methodology
Separate comparison for two near-roadway monitoring sites
(15m and 80m)
Separate comparison for both NOx and CO
• Insights on inputs and model performance
• Different source mix for NOx and CO
Analysis also performed to determine “best” predicted
concentration
• Due to uncertainty in wind direction measurements
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Near‐Roadway Concentrations Comparison
Methodology
Graphical and statistical comparisons
• Scatter plots modeled vs. observed concentrations for:
intra-day periods, winter and summer seasons, and two
monitoring sites
• Pearson correlation coefficients all data pairs of modeled
and observed concentrations plus other statistics
• Q-Q plots are made to compare the distribution of
modeled and monitored concentrations
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Scatter Plots of Modeled versus Monitored CO (ppb)
(paired in time and space)
CO is generally
under-predicted by
the model.
CO is primarily
associated with
vehicles emissions.
Under-predictions
likely attributed to:
hourly traffic volumes,
fraction of HHDDT
and cars.
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Scatter Plots of Modeled versus Monitored NOx (ppb)
(paired in time and space)
NOx is generally overpredicted in the
summer and
underpredicted in
winter.
Uncertainty in truck
volumes, speeds

17

Scatter Plots From Similar Monitored to Modeled
Comparison Studies
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Q‐Q Plots of Modeled versus Monitored:
Winter Season
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Q‐Q Plots of Modeled versus Monitored:
Summer Season
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Key Findings
• In general, model under-predicts CO and over-predicts
NOx concentrations.
• Correlation is generally poor between data paired in time
and space for predicted and observed concentrations.
• Discrepancies likely from uncertainties in traffic volumes
and mix of vehicles and to a lesser degree meteorology.
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Possible Next Steps
Present model comparison and discuss uncertainties in model
• On-site volumes vs. average weekday hourly volumes
• On-site speed profile vs. average speed “driving cycle”
• Actual fleet mix (trucks/cars) vs. average weekday TDM
fleet mix
• Actual meteorology vs. N. Long Beach meteorology
Compare with similar studies
Compare with other models developed for near roadway?
Install permanent monitoring stations along the I-710 as an
early action project (traffic volume, met and air quality)
Sensitivity studies on temporal traffic activity profile
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Weight in Motion Hourly Profile versus Constant
Volume with intra‐day Periods
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