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ES-1SR 502 Corridor Widening

Executive Summary

The purpose of this Executive Summary is to summarize the find-
ings of the Air Quality Discipline Report for the SR 502 Corridor 
Widening Project.

What studies, methods, and coordination were used to 
identify existing air quality in the study area?

The study area is the general area 200 feet north and south of the 
centerline of the existing SR 502 roadway beginning near NE 15th 
Avenue and continuing east until NE 102nd Avenue. At the inter-
sections of SR 502 and NE 29th Avenue and SR 502 and NE 50th 
Avenue, the study area is 100 feet east and west of the centerlines 
of NE 29th Avenue and NE 50th Avenue and 500 feet north and 
south of the centerline of the existing SR 502 roadway. The study 
area for Dollars Corner is defined as the limits from SR 502 / NE 
72nd Avenue intersection: 1000 feet north and south; 3000 feet east 
and west.

Under the Clean Air Act (CAA), U.S. Environmental Protection 
Agency (EPA) has established the National Ambient Air Quality 
Standards (NAAQS), which specify maximum concentrations 
for six criteria pollutants. Areas that exceed the standards for the 
criteria pollutants have been identified as nonattainment areas. 
Areas that have recently attained compliance with the NAAQS 
and are being managed to continue to meet the NAAQS are iden-
tified as maintenance areas. The study area was compared to the 
nonattainment and maintenance areas identified by the EPA.

In addition to the criteria pollutants for which there are NAAQS, 
EPA also regulates air toxics. Toxic air pollutants are those pollut-
ants known or suspected to cause cancer or other serious health 
effects. The CAA identifies 188 air toxics. In 2001, EPA provided a 
list of 21 Mobile Source Air Toxics (MSAT) and highlighted six of 
these MSAT as priority MSAT (benzene, acrolein, formaldehyde, 
1,3-butadiene, acetaldehyde and diesel particulate matter/diesel 
exhaust). However, conformity requirements for MSAT emis-
sions do not yet exist because EPA has not established ambient 
standards for MSAT levels. In accordance with Federal Highway 
Administration (FHWA) guidelines, a qualitative MSAT analysis 
was conducted.



Final Air Quality Discipline Report – September 2008

ES-2SR 502 Corridor Widening

How were effects to air quality determined?

The potential for the proposed improvements to substantially affect 
air quality during operation of the project are based on changes in 
transportation demand and traffic patterns in the region. 

What are the existing air quality conditions in the  
study area?

The study area is in attainment for all criteria pollutants and 
therefore meets all air quality standards.

What temporary effects to air quality would occur?

Fugitive dust emissions during project construction would be 
associated with land clearing, ground excavation and cut-and-fill 
operations. Construction emissions would be greatest during the 
earthwork phase because most emissions would be associated 
with the movement of dirt on the site. 

What long-term effects to air quality would occur?

Operation of the SR 502 Corridor Widening project is not 
expected to cause any substantial effect on air quality because no 
substantial changes in transportation demand and traffic patterns 
would occur in the region, and the NAAQS would not be exceeded. 
Also, the magnitude of the EPA-projected reductions in MSAT 
emissions is so great (even after accounting for projected increases 
in vehicle miles traveled [VMT]) that MSAT emissions in the study 
area are likely to be lower in the future with the Build Alternative.

What would be the effects to air quality if the project 
is not built?

If the project is not built, no substantial effect on air quality would 
occur in the region and the NAAQS would not be exceeded. 

What measures are proposed to minimize or avoid 
negative effects to air quality? 

During construction, the operators of a source of fugitive dust would 
take reasonable precautions to prevent fugitive dust from becoming 
airborne and would maintain and operate the source to minimize 
emissions (SWCAA 400-040). Air pollutants, including fugitive dust, 
would be controlled by incorporating guidance from the Associated 
General Contractors of Washington, Guide to Handling Fugitive Dust 
from Construction Projects (Associated General Contractors 1997).

Attainment Area 
An area considered to have air 
quality as good as or better than 
the National Ambient Air Quality 
Standards (NAAQS) for the criteria 
pollutants designated in the Clean 
Air Act.  An area may be an attain-
ment area for one pollutant and a 
non-attainment area for others.

Fugitive Dust 
Dust is particulate matter (PM) 
consisting of very small liquid and 
solid particles. Fugitive dust is PM 
suspended in the air by the wind 
and human activities. It originates 
primarily from the soil and is not 
emitted from vents, chimneys, or 
stacks. 
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1.0 Introduction 
The SR 502 Corridor Widening Project is located in north Clark County, Washington along 
SR 502 (NE 219th Street) between NE 15th Avenue and NE 102nd Avenue. The western terminus 
of the project area is approximately one mile east of Interstate 5 (I-5) and the eastern terminus is 
NE 102nd Avenue. The project would widen an approximate five mile segment of SR 502 from 
two travel lanes to four travel lanes and upgrade several intersections to improve mobility and 
safety. Currently, SR 502 is a rural, two-lane highway. There is one signalized intersection at SR 
502 and NE 72nd Avenue. For a more detailed description of the project, see the separate Revised 
Description of Alternatives document (Parsons Brinckerhoff, 2008c). 

The purpose of this document is to describe the existing air quality conditions, discuss effects 
and benefits the project would have on air quality, and identify mitigation measures to address 
adverse effects as needed. The information contained in this discipline report will be used to 
support the project’s Environmental Impact Statement (EIS). 

2.0  Background Studies, Coordination, and Methods 
Air pollution is a general term that refers to one or more chemical substances that degrade the 
quality of the atmosphere. Individual air pollutants degrade the atmosphere by reducing 
visibility, damaging property, reducing the productivity or vigor of crops or natural vegetation, 
or harming human or animal health. 

2.1 Clean Air Act Amendments of 1990 and Transportation Conformity 
The Clean Air Act (CAA) Amendments of 1990 and the Final Transportation Conformity Rule 
[40, CFR Parts 51 and 93] direct the U.S. Environmental Protection Agency (EPA) to implement 
environmental policies and regulations that will ensure acceptable levels of air quality.  

The CAA and the Final Transportation Conformity Rule affect proposed transportation projects. 
According to Title I, Section 176 (c) 2:  

"No federal agency may approve, accept, or fund any transportation plan, 
program, or project unless such plan, program, or project has been found to 
conform to any applicable State Implementation Plan (SIP) in effect under this 
act."   

The Final Conformity Rule defines conformity as follows:  

“Conformity to an implementation plan’s purpose of eliminating or reducing the 
severity and number of violations of the National Ambient Air Quality Standards 
(NAAQS) and achieving expeditious attainment of such standards; and 

That such activities will not: 

• Cause or contribute to any new violation of any NAAQS in any area;  

• Increase the frequency or severity of any existing violation of any NAAQS in any 
area; or 
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• Delay timely attainment of any NAAQS or any required interim emission 
reductions or other milestones in any area.”  

2.2 Air Quality Standards 
As required by the CAA, NAAQS have been established for several air pollutants. These 
pollutants, known as “criteria pollutants,” are carbon monoxide (CO), lead (Pb), nitrogen dioxide 
(NO2), ozone (O3), particulate matter (PM) less than 10 micrometers in size (PM10), PM less than 
2.5 micrometers in size (PM2.5), and sulfur dioxide. The State of Washington has also adopted 
these standards. In addition, Washington has a standard for Total Suspended Particles. 

The federal and state standards are summarized in Exhibit 1. The standards specify maximum 
allowable concentrations for each pollutant. The “primary” standards have been established to 
protect the public health. The ”secondary” standards are intended to protect the nation’s welfare, 
and they account for air pollutant effects on soil, water, visibility, materials, vegetation, and 
other aspects of the general welfare. 

2.3 Pollutants of Concern 
Pollutants that have established national standards are referred to as “criteria pollutants.”  The 
sources of these pollutants, their effects on human health and the nation's welfare, and their final 
deposition in the atmosphere vary considerably. A brief description of each pollutant is provided 
below. In addition to the criteria pollutants, greenhouse gases (GHG) and mobile source air 
toxics are also a concern and are described below.  

2.3.1 Carbon Monoxide 
CO is a colorless gas that interferes with the transfer of oxygen to the brain. CO is emitted 
almost exclusively from the incomplete combustion of fossil fuels. Prolonged exposure to high 
levels of CO can cause headaches, drowsiness, loss of equilibrium, or heart disease. CO 
concentrations can vary greatly over relatively short distances. Relatively high concentrations of 
CO are typically found near congested intersections, along heavily used roadways carrying slow-
moving traffic, and in areas where atmospheric dispersion is inhibited by urban “street canyon” 
conditions. Consequently, CO concentrations are predicted on a localized or microscale basis. 

2.3.2 Lead 
Lead is a stable element that persists and accumulates in the environment and in animals. Its 
principal effects in humans are on the blood-forming, nervous, and renal systems. Lead levels in 
the urban environment from mobile sources, such as automobiles, have significantly decreased 
since the federally mandated switch to unleaded gasoline. 

2.3.3 Nitrogen Dioxide 
NO2 is a brownish gas that irritates the lungs. It can cause breathing difficulties at high 
concentrations. Like ozone, NO2 is not directly emitted but is formed through a reaction between 
nitric oxide (NO) and atmospheric oxygen. NO and NO2 are collectively referred to as nitrogen 
oxides (NOx) and are major contributors to ozone formation. NO2 also contributes to the 
formation of PM10. At atmospheric concentrations, NO2 is only potentially irritating. In high 
concentrations, the result is a brownish-red cast to the atmosphere and reduced visibility. There 
is some indication of a relationship between NO2 and chronic pulmonary fibrosis. Some increase 
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Exhibit 1. Summary of Ambient Air Quality Standards 

National Standards State 
Pollutant Averaging Period 

Primary Secondary Standard 

Eight Hours1 9 ppm 
(10 mg/m3) 

No Secondary 
Standard 

9 ppm 
(10 mg/m3) Carbon 

Monoxide (CO) One Hour1 35 ppm 
(40 mg/m3) 

No Secondary 
Standard 

35 ppm 
(40 mg/m3) 

Lead (Pb) Maximum Quarterly 
Average 1.5 µg/m3 Same as Primary 

Standard 1.5 µg/m3 

Nitrogen 
Dioxide (NO2) 

Annual Arithmetic 
Mean 

0.053 ppm 
(100 µg/m3) 

Same as Primary 
Standard 

0.053 ppm 
(100 µg/m3) 

Annual Arithmetic 
Mean2 

50 µg/m3 / 

Revoked2 

Same as Primary 
Standard 50 µg/m3  Particulate 

Matter 

(PM10) 24-Hour3 150 µg/m3 Same as Primary 
Standard 

150 µg/m3 

Annual Arithmetic 
Mean4 15 µg/m3 Same as Primary 

Standard 
15 µg/m3 Fine 

Particulate 
Matter (PM2.5) 98th Percentile 

24-Hour5 
65 µg/m3/ 
35 µg/m3 

Same as Primary 
Standard 

65 µg/m3/ 
35 µg/m3 

Fourth Highest 
Eight-Hour Daily 
Maximum6 

0.08 ppm Same as Primary 
Standard 0.08 ppm 

Ozone (O3) Maximum Daily 
One-hour Average7 

(Applies only in 
limited areas) 

0.12 ppm 
(235 µg/m3) 

Same as Primary 
Standard 

0.12 ppm 
(235 µg/m3) 

Annual Arithmetic 
Mean 

80 µg/m3 

(0.03 ppm) 15 µg/m3 80 µg/m3 

(0.03 ppm) 

24 Hours1 365 µg/m3 
(0.14 ppm) 

65 µg/m3/ 
35 µg/m3 

365 µg/m3 
(0.14 ppm) 

Sulfur Dioxide 
(SO2) 

Three Hours1 – 1,300 ug/m3 / (0.5 ppm) – 
Notes: 
1 Not to be exceeded more than once per year. 
2 Due to a lack of evidence linking health problems to long-term exposure to coarse particle pollution, the agency revoked the annual PM10 

standard in 2006 (effective December 17, 2006). 
3. Not to be exceeded more than once per year on average over three years. 
4. To attain this standard, the three-year average of the weighted annual mean PM2.5 concentrations from single or multiple community-oriented 

monitors must not exceed 15.0 µg/m3. 
5 To attain this standard, the three-year average of the 98th percentile of 24-hour concentrations at each population-oriented monitor within an area 

must not exceed 35µg/m3 (effective December 17, 2006). 
6 To attain this standard, the three-year average of the fourth-highest daily maximum eight-hour average ozone concentrations measured at each 

monitor within an area over each year must not exceed 0.08 ppm. 
7 (a) The standard is attained when the expected number of days per calendar year with maximum hourly average concentrations above 0.12 ppm 

is <1, as determined by Appendix H of 40 CFR 50 – National Primary and Secondary Ambient Air Quality Standards 
http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&tpl=/ecfrbrowse/Title40/40cfr50_main_02.tpl . 

  (b) As of June 15, 2005 EPA revoked the one-hour ozone standard in all areas except the 14 eight-hour ozone nonattainment Early Action 
Compact (EAC) Areas. The project is not located in one of these areas. 

Abbreviations: ppm = parts per million, µg/m3 = micrograms per cubic meter.  
Source:  EPA, “National Primary and Secondary Ambient Air Quality Standards” (49 CFR 50), October, 2006.  
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in bronchitis in children (2 and 3 years old) has also been observed at concentrations below 0.3 
parts per million (ppm). 

2.3.4 Particulate Matter 
Particulate pollution is composed of solid particles or liquid droplets that are small enough to 
remain suspended in the air. Of particular concern are those particles that are smaller than, or 
equal to, 10 microns (PM10) or 2.5 microns (PM2.5).  

PM10 consists of very small liquid and solid particles floating in the air, which can include 
smoke, soot, dust, salts, acids, and metals. It also forms when gases emitted from motor vehicles 
or industrial sources undergo chemical reactions in the atmosphere. Major sources of PM10 
include motor vehicles; wood-burning stoves and fireplaces; dust from construction, landfills, 
and agriculture; wildfires and brush/waste burning; industrial sources; windblown dust from 
open lands; and atmospheric chemical and photochemical reactions. Suspended particulates 
produce haze and reduce visibility.  

PM10 poses a greater health risk than larger-sized particles. When inhaled, these tiny particles 
can penetrate the human respiratory system’s natural defenses and damage the respiratory tract. 
PM10 can increase the number and severity of asthma attacks, cause or aggravate bronchitis and 
other lung diseases, and reduce the body’s ability to fight infections.  

PM2.5 results from fuel combustion (from motor vehicles, power generation, and industrial 
facilities), residential fireplaces, and wood stoves. In addition, PM2.5 can be formed in the 
atmosphere from gases such as sulfur dioxide (SO2), nitrogen oxides, and volatile organic 
compounds (VOCs). The main health effects of airborne PM2.5 are on the respiratory system. 
Like PM10, PM2.5 can penetrate the human respiratory system’s natural defenses and damage the 
respiratory tract when inhaled. Whereas particles 2.5 to 10 microns in diameter tend to collect in 
the upper portion of the respiratory system, particles 2.5 microns or less in diameter are so tiny 
that they can penetrate deeper into the lungs and damage lung tissues. 

2.3.5 Ozone 
Ozone is a colorless toxic gas that enters the blood stream and interferes with the transfer of 
oxygen, depriving sensitive tissues in the heart and brain of oxygen. Ozone also damages plants 
by inhibiting their growth. Although ozone is not directly emitted, it forms in the atmosphere 
through a chemical reaction between reactive organic gases and nitrogen oxides, which are 
emitted from industrial sources and automobiles. Substantial ozone formations generally require 
a stable atmosphere with strong sunlight. 

In the Vancouver area, the highest ozone concentrations occur from mid-May until mid-
September, when urban emissions are trapped by temperature inversions, followed by intense 
sunlight and high temperatures. Maximum ozone levels generally occur between noon and early 
evening, at locations several miles downwind from the sources, after nitrogen oxides, and 
hydrocarbons have had time to mix and react under sunlight. For these reasons, the effects of the 
proposed project on ozone levels are considered only on a regional basis.  



SR 502 CORRIDOR WIDENING PROJECT 

Final Air Quality Discipline Report          5 
September 2008 

2.3.6 Sulfur Dioxide 
SO2 is a product of high-sulfur fuel combustion. The main sources of SO2 are coal and oil used in 
power stations, industry, and domestic heating. Industrial chemical manufacturing is another 
source of SO2. SO2 is an irritant gas that attacks the throat and lungs. It can cause acute 
respiratory symptoms and diminished ventilator function in children. SO2 can also yellow plant 
leaves and corrode iron and steel. 

2.3.7 Greenhouse Gases 
Climate-changing GHG come in several forms. The gases associated with transportation are 
carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O). CO2 makes up the bulk of the 
emissions from transportation and is the focus of this evaluation. Any process that burns fossil 
fuel releases CO2 into the air. Vehicles are a significant source of GHG emissions and contribute 
to global warming, primarily through the burning of gasoline and diesel fuels. 

National estimates show that the transportation sector (including on-road, construction, airplanes, 
and boats) accounts for almost 30 percent of total domestic CO2 emissions.1  However, in 
Washington State, transportation accounts for nearly half of GHG emissions because the state 
relies heavily on hydropower for electricity generation, unlike other states that rely on fossil 
fuels such as coal, petroleum, and natural gas to generate electricity (see Exhibit 2). The next 
largest contributors to total gross GHG emissions in Washington are fossil fuel combustion in the 
residential, commercial, and industrial (RCI) sectors at 20 percent and in electricity generation 
facilities, also at 20 percent. 

Exhibit 2. Greenhouse Gas Emissions by Sector, 2005, US and Washington State 

Electricity 
(cons-
based)

34%

RCI Fuel 
Use
20%

Transport
28%

Ind. 
Process & 

Other
8%

Waste
2%Agric.

8%

US

Electricity 
(cons-
based)

20%

RCI Fuel 
Use
20%

Transport
47%

Industrial 
Process & 

Other
4%

Waste
3%

Agric.
6%

Washington

 

Source: Washington Climate Advisory Team, 2008 

                                                 

 

1 This percentage is based on 2004 data from the International Energy Administration and is consistent 
with 1996 guidelines on greenhouse gas emissions calculations issued by the Intergovernmental Panel on 
Climate Change (IPCC). 
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2.3.8 Mobile Source Air Toxics 
In addition to the criteria pollutants for which there are NAAQS, EPA also regulates air toxics. 
Toxic air pollutants are those pollutants known or suspected to cause cancer or other serious 
health effects. Most air toxics originate from human-made sources, including on-road mobile 
sources, non-road mobile sources (e.g., airplanes), area sources (e.g., dry cleaners), and 
stationary sources (e.g., factories or refineries). The CAA identified 188 air toxics. In 2001, EPA 
identified a list of 21 Mobile Source Air Toxics (MSAT) and highlighted six of these MSATs as 
priority MSATs. Since 2001, EPA has conducted an extensive review of the literature to produce 
a list of the compounds identified in the exhaust or evaporative emissions from on-road and non-
road equipment, as well as alternative fuels. This list currently includes approximately 1,000 
compounds, many emitted in trace amounts.  

In February 2007, EPA finalized a rule to reduce hazardous air pollutants from mobile sources 
(Control of Hazardous Air Pollutants from Mobile Sources, February 9, 2007). The rule limits 
the benzene content of gasoline and reduces toxic emissions from passenger vehicles and gas 
cans. EPA estimates that in 2030 this rule would reduce total emissions of MSATs by 330,000 
tons and VOC emissions (precursors to ozone and PM2.5) by more than one million tons.  

By 2010, EPA’s existing programs will reduce MSATs by more than one million tons from 1999 
levels. In addition to controlling pollutants such as hydrocarbons, PM, and nitrogen oxides, 
EPA’s recent regulations controlling emissions from highway vehicles and non-road equipment 
will result in large air toxic reductions. Furthermore, EPA has programs under development that 
would provide additional benefits from further controls for small non-road gasoline engines and 
diesel locomotive and marine engines. Finally, EPA has developed a variety of programs to 
reduce risk in communities, such as Clean School Bus USA, the Voluntary Diesel Retrofit 
Program, Best Workplaces for Commuters, and National Clean Diesel Campaign. 

2.4 Attainment Status / Regional Air Quality Conformity 
Section 107 of the 1977 CAA Amendment requires that EPA publish a list of all geographic 
areas in compliance with the NAAQS, as well as those areas not in attainment of the NAAQS. 
The designation of an area is made on a pollutant-by-pollutant basis. EPA’s area designations are 
shown Exhibit 3. 

Exhibit 3. Attainment Classifications and Definitions 

Attainment Unclassified Maintenance Nonattainment 
Area is in compliance 
with the NAAQS. 

Area has insufficient 
data to make a 
determination and is 
treated as being in 
attainment. 

Area once classified as 
nonattainment but has since 
demonstrated attainment of 
the NAAQS. 

Area is not in 
compliance with the 
NAAQS. 

 

The project is located in an area that is classified as attainment for all criteria pollutants. A CO 
and ozone maintenance area (Exhibit 4) is located nearby. The maintenance area had been 
designated as nonattainment for CO and ozone (1-hour) upon enactment of the CAA 
Amendments of 1990. The state submitted a CO maintenance plan on March 19, 1996, and EPA 
approved the plan on October 21, 1996. The South West Clean Air Agency (SWCAA) 
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completed a second 10-year Carbon Monoxide Maintenance Plan and a final draft was 
completed on March 1, 2007. The plan relies on control of residential wood smoke, fugitive dust, 
industrial emissions, open burning, and diesel exhaust. The state submitted an Ozone 
Maintenance Plan on June 13, 1996, and Oregon submitted an Ozone Maintenance Plan on 
August 30, 1996. EPA approved the plans on May 19, 1997. SWCAA completed a supplement 
to the Washington State Implementation Plan for the Vancouver Portion of the Portland-
Vancouver Air Quality Maintenance Area Ozone Maintenance Plan on November 2, 2006.  

The project is located in an area that is classified as attainment, therefore, it is exempt from the  
project-level conformity criteria of the EPA Transportation Conformity Rule and with 
Washington Administrative Code (WAC) Chapter 173-420. Regionally significant projects must 
be included in a conforming Metropolitan Transportation Plan (MTP) and Transportation 
Improvement Plan (TIP) by the Regional Metropolitan Planning Organization (MPO). The SR 
502 Corridor Widening  Project is included in the latest version of the Southwest Washington 
Regional Transportation Council (RTC) MTP and TIP. 

2.5 Pollutants for Analysis 
Pollutants that can be traced principally to motor vehicles are relevant to the evaluation of the 
project’s impacts; these pollutants include CO, hydrocarbons, nitrogen oxides, ozone, PM10, 
PM2.5, and MSAT. Transportation sources account for a small percentage of regional emissions 
of SOx and lead; thus, a detailed analysis is not required.  

Hydrocarbon, VOC and nitrogen oxide emissions from automotive sources are a concern 
primarily because they are precursors in the formation of ozone and PM. Ozone is formed 
through a series of reactions that occur in the atmosphere in the presence of sunlight. Since the 
reactions are slow and occur as the pollutants are diffusing downwind, elevated ozone levels 
often are found many miles from the sources of the precursor pollutants. Therefore, the effects of 
hydrocarbon and nitrogen oxide emissions generally are examined on a regional or “mesoscale” 
basis. This analysis uses regional vehicle miles traveled (VMT) and vehicle hours traveled 
(VHT) within the region, with and without the project, to determine daily “pollutant burden” 
levels. 

PM10 and PM2.5 impacts are both regional and local. A significant portion of PM, especially 
PM10, comes from disturbed vacant land, construction activity, and paved road dust. PM2.5 also 
comes from these sources. Motor vehicle exhaust, particularly from diesel vehicles, is also a 
source of PM10 and PM2.5. PM10, and especially PM2.5, can also be created by secondary 
formation from precursor elements such as SO, nitrogen oxides, VOCs, and ammonia (NH3). 
Secondary formation occurs due to chemical reaction in the atmosphere, generally downwind 
some distance from the original emission source. Thus it is appropriate to predict concentrations 
of PM10 and PM2.5 on both a regional and a localized basis. 

CO impacts are generally localized. Even under the worst meteorological conditions and most 
congested traffic conditions, high concentrations are limited to a relatively short distance (300 to 
600 feet) of heavily traveled roadways. Vehicle emissions are the major sources of CO. The 
project could change traffic patterns within the project area. Consequently, it is appropriate to 
predict concentrations of CO on both a regional and a localized or “microscale” basis. Projects 
evaluated under an EIS in Washington must complete a microscale analysis that estimate CO  
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Exhibit 4. Vancouver Ozone and Carbon Monoxide Maintenance Area 

Project 
Area 
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levels at sensitive receptor sites near heavily congested intersections expected to be affected by 
the project under existing and future conditions. 

Due to the global implications of GHG, they are analyzed on a regional level. 

MSAT impacts are both regional and local. Through the issuance of EPA’s Final Rule, Control 
of Emissions of Hazardous Air Pollutants from Mobile Sources (66 FR 17229), it was 
determined that many existing and newly promulgated mobile source emission control programs 
would result in a reduction of MSATs. FHWA projects that even with a 64 percent increase in 
VMT, the programs will reduce on-highway emissions of benzene, formaldehyde, 1,3-butadiene, 
and acetaldehyde by 57 percent to 65 percent, and will reduce on-highway diesel PM emissions 
by 87 percent. As a result, EPA concluded that no further motor vehicle emission standards or 
fuel standards were necessary to further control MSATs. 

2.6 CO Modeling Methodology 
Projects evaluated under an EIS in Washington must complete a microscale analysis that 
estimate CO levels at sensitive receptor sites near heavily congested intersections expected to be 
affected by the project under existing and future conditions. 

The Washington State Intersection Screening Tool (WASIST), which was used in all mobile 
source analyses, is a Microsoft Windows-based screening model used for determining worst-case 
1-hour and 8-hour CO concentrations at signalized intersections throughout the state. Results 
were based on the latest version of EPA’s emission factor algorithm (MOBILE6.2.03) and 
EPA’s CAL3QHC mobile source dispersion model. The CAL3QHC algorithm was used to 
calculate the CO concentrations in WASIST based on intersection geometry, user inputs, and 
worst-case assumptions. CO emission factors were determined for each approaching leg of 
traffic and for idling vehicles.  

WASIST uses readily available data in a user-friendly application to make a conservative 
estimate of CO levels near congested intersections. This is done by using a combination of 
worst-case conditions that, when occurring simultaneously, produce the highest levels of CO. 
The purpose of the model is to allow the user to conservatively estimate the highest CO 
concentrations that would occur at an intersection without having to perform a more time-
consuming detailed analysis. If the results from WASIST do not violate the NAAQS for CO, the 
effect from any other combination of conditions would also be below the standards, and no 
further modeling is required.  

Afternoon (PM) and morning (AM) peak-period traffic data were used to estimate maximum 1-
hour and 8-hour CO concentrations. These peak periods are the highest traffic-volume periods in 
Clark County.  

Analysis sites include: critical roadway links and heavily congested intersections, locations 
adjacent to sensitive land uses, and representative locations throughout the study area that may 
be affected by the project. All major signalized intersections experiencing high delays (level of 
service [LOS] D or worse) with the project for the year 2033 were selected for analysis (Exhibit 
5). The potential of the project to create localized CO concentrations that would exceed the 
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NAAQS at these locations were estimated. Where intersections failed in both the AM and PM 
peak-period, the period with the worse delay was evaluated.  

Exhibit 5. Mobile Source Analysis Locations 

AM Peak Hour 
2033 Build Alternative 

PM Peak Hour  
2033 Build Alternative 

 

LOS Delay LOS Delay 

SR 502/NE 10th Avenue F 181 E 61 

SR 502/NE 29th Avenue C 26 D 37 

SR 502/NE 72nd Avenue E 71 D 52 

SR 502/NW 20th Avenue F 87 F 146 

SR 502/SR 503 F 88 F 116 
Note:  highlighted text shows the worse delay at intersections with LOS D or worse. 

3.0 Affected Environment 
This section describes the affected environment, or existing conditions, within the study area. 

Exhibit 6. Ambient Air Quality Monitored Data 2005-2007 
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3.1 Ambient Air Quality in the Study Area 
The Washington State Department of Ecology (Ecology) is responsible for implementing and 
enforcing regulations to ensure that the air Washington citizens breathe is clean and healthful. 
Exhibit 6 details the monitored air quality for the years 2005-2007 near the study area.  

3.2 Microscale CO Existing Conditions  
The results of the screening-level mobile source analysis that was conducted using the WASIST 
model are shown in Exhibit 7. The values provided are the highest 1-hour and 8-hour CO 
concentrations predicted at any of the receptor sites, near the selected intersections, for 2006 
existing conditions. The estimated CO concentrations are all below the 1-hour and 8-hour 
NAAQS of 35 and 9 ppm, respectively.  

Exhibit 7. 2006 Maximum Predicted CO Concentrations (ppm ) 

Existing Conditions (2006) 
Intersection Peak Period 

1-hour 8-hour 

SR 502/NE 10th Avenue AM 6.1 5.2 

SR 502/NE 29th Avenue PM NS NS 

SR 502/NE 72nd Avenue AM 7.0 5.8 

SR 502/NW 20th Avenue PM 7.8 6.4 

SR 502/SR 503 PM 9.2 7.3 
Notes:   The 1‐hour NAAQS is 35 ppm; the 8‐hour NAAQS is 9 ppm. 

NS – The intersection at NE 29th Avenue is currently not signalized. 

4.0 Effects and Benefits 
This section identifies potential effects and benefits to air quality associated with the No Build 
Alternative and the Build Alternative. Effects and benefits are discussed in terms of temporary 
effects associated with construction activities, and long-term effects associated with the 
operation and maintenance of the facility or permanent changes resulting from the project. 
Indirect and cumulative effects of the project are documented in a separate report, Final Indirect 
Effects and Cumulative Effects Discipline Report (Parsons Brinckerhoff, 2008b) 

4.1 Temporary Effects and Benefits  

4.1.1 No Build Alternative 
There would be no temporary effects associated with the No Build Alternative 

4.1.2 Build Alternative 
Temporary fugitive PM10 emissions are associated with construction activities such as 
demolition, land clearing, ground excavation, grading, cut-and-fill operations, and structure 
erection. PM10 emissions would vary from day to day, depending on the level of activity, specific 
operations, and weather conditions. Emission rates would depend on soil moisture, silt content of 
soil, wind speed, and the amount and type of operating equipment associated with project 
construction. Larger dust particles would settle near the source, and fine particles would be 
dispersed over greater distances from the construction site. 
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Temporary fugitive PM10 emissions from construction activities would be noticeable, if 
uncontrolled. Mud and particulates from trucks would also be noticeable if construction trucks 
would be routed through residential neighborhoods. Measures to reduce the deposition of mud 
and emissions of particulates are listed in Section 5.1, Mitigation of Temporary Effects. 

In addition to PM10 emissions, heavy trucks and construction equipment powered by gasoline 
and diesel engines would generate PM2.5, CO, and nitrogen oxide in exhaust emissions. If 
construction traffic and lane closures were to increase congestion and reduce the speed of other 
vehicles in the area, emissions from traffic would increase temporarily while those vehicles are 
delayed. These emissions would be temporary and limited to the immediate area where the 
congestion is occurring. Some construction phases (particularly during paving operations using 
asphalt) would result in short-term odors. These odors might be detectable to some people near 
the site, and would be diluted as distance from the site increases. 

4.2 Long-Term Effects and Benefits  

4.2.1 Regional Analysis 
A regional or mesoscale analysis of a project determines a project’s overall impact on regional 
air quality levels. This analysis uses regional VMT and VHT within the region with and without 
the project to determine daily “pollutant burden” levels.  

The average VMT were calculated along the corridor as part of the Energy Discipline Report 
(Parsons Brinckerhoff, 2008a). Exhibit 8 summarizes the average miles traveled along the 
SR 502 corridor, for each alternative, for the AM and PM peak hours respectively. 

Exhibit 8. Average Peak Hour Vehicle Miles Traveled along the SR 502 Corridor 
Peak 

Period 
2006 Existing 

(VMT)  
2033 No Build 

(VMT) 
2033 Build 

(VMT)  
AM 12040.4 18760.2 25165.6 

PM 17082.4 20205.2 31315.5 
 

Exhibit 8 shows that along the SR 502 corridor there would be an increase in VMT from 18,760 
under the No Build Alternative to 25,166 under the Build Alternative in the AM Peak, and an 
increase from 20,205 to 31,316 VMT in the PM Peak.  

The average VHT were calculated along the corridor as part of the Transportation Discipline 
Report (Parsons Brinckerhoff, 2008d). Exhibit 9 and Exhibit 10 summarize the average travel 
times along the SR 502 corridor, for each alternative, for the AM and PM peak hours 
respectively. 

The analysis shows that the travel times from NE 15th Avenue to NE 92nd Avenue would triple 
from 2006 to 2033 in the No Build Alternative. The projected increase in travel time along the 
SR 502 corridor would adversely affect regional freight mobility and commerce between I-5 and 
Battle Ground, northeast Clark County, and east Clark County. 
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Exhibit 9. Average AM Peak Hour Travel Time 

Average Travel Time (minutes)  

Existing 2033 No Build 
Alternative 

2033 Build 
Alternative

SR 502 Eastbound 
(NE 15th Avenue to 
NE 92nd Avenue) 

6 22 10 

SR 502 
Westbound (NE 
92nd Avenue to NE 
15th Avenue) 

7 24 9 

 
Exhibit 10. Average PM Peak Hour Travel Times 

Average Travel Time (minutes)  

Existing 2033 No Build 
Alternative 

2033 Build 
Alternative

SR 502 Eastbound 
(NE 15th Avenue to 
NE 92nd Avenue) 

8 32 8 

SR 502 
Westbound (NE 
15th Avenue to NE 
92nd Avenue) 

8 31 7 

 

At the 2033 Build Alternative, the travel times increase slightly compared to existing conditions 
and are significantly lower compared to the No Build Alternative. The critical movement is the 
eastbound direction, which has an average travel time of ten minutes in the PM peak hour. 

This increase in VMT would lead to higher pollutant levels emissions for the Build Alternative 
along the highway corridor, along with a corresponding decrease in pollutant levels along the 
parallel routes. The emissions increase is offset by lower VHT due to increased speeds. 
Therefore, the regional daily pollutant burden levels would not be significantly affected, and the 
changes in the area’s pollutant burden levels would be minor. 

4.2.2 Microscale PM10 / PM2.5 Analysis 
The project is located in a PM10 and PM2.5 attainment area. As such, a detailed analysis of PM10 
and PM2.5  is not required. As the project is not predicted to have significant effects on regional 
VMT, it is expected that the project would not have significant effect on regional levels of PM10 
and PM2.5.  

4.2.3 Microscale CO Analysis 
The results of the screening-level mobile source analysis that was conducted using the WASIST 
model are shown in Exhibit 10. The values provided are the highest 1-hour and 8-hour CO 
concentrations predicted at any of the receptor sites, near the selected intersections for 2015 and 
2033 conditions. The estimated CO concentrations for both the No Build and Build Alternatives 
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are all below the 1-hour and 8-hour NAAQS of 35 and 9 ppm, respectively. Because the 
predicted results were all below the NAAQS, the results of this analysis indicate that a more in-
depth mobile source air quality analysis is not required. 

Exhibit 11. Opening and Design Year Maximum Predicted CO Concentrations (ppm ) 

2015  
No Build 

2033 
 No Build 

2015 
Build 

2033  
Build Intersection Peak 

Period 
1 hr/8 hr 1 hr/8 hr 1 hr/8 hr 1 hr/8 hr 

SR 502/NE 10th 
Avenue AM 6.0/5.1 6.4/5.4 6.2/5.2 6.5/5.4 

SR 502/NE 29th 
Avenue PM NS NS 5.4/4.7 6.2/5.2 

SR 502/NE 72nd 
Avenue AM 5.5/4.8 6.2/5.2 6.2/5.2 6.5/5.4 

SR 502/NW 20th 
Avenue PM 6.1/5.2 6.3/5.3 6.3/5.3 6.3/5.3 

SR 502/SR 503 PM 6.3/5.3 6.9/5.7 6.4/5.4 7.0/5.8 

Notes:   The 1‐hour NAAQS is 35 ppm; the 8‐hour NAAQS is 9 ppm. 
  NS – The intersection at NE 29th Avenue is not signalized under the No Build Alternative. 

4.2.4 Greenhouse Gases 
CO2 emission estimates are based on the amount of direct energy required for each alternative 
and are calculated as part of the Energy Discipline Report (Parsons Brinckerhoff, 2008a). The 
direct energy values represent the energy required for vehicle propulsion. This energy is a 
function of traffic characteristics such as volume, speed, distance traveled, vehicle mix, and 
thermal value of the fuel being used. CO2 emission factors are then applied to the energy 
estimates to determine the amount of CO2 generated. For roadway energy, a CO2 emission factor 
of 19.4 pounds/gallon was used for gasoline fueled vehicles. This emission factor was obtained 
from the EPA.  

Based on the energy use, GHG are expected to be reduced by 5 to 18 percent under the Build 
Alternative during the peak periods. For more information, please see the Energy Discipline 
Report (Parsons Brinckerhoff 2008a).  

4.2.5 Mobile Source Air Toxics 
The amount of MSATs emitted would be proportional to the VMT. The VMT estimated for the 
SR 502 corridor under the Build Alternative is higher than that for the No Build Alternative, 
because the additional capacity increases the efficiency of the roadway and attracts rerouted trips 
from elsewhere in the transportation network (Exhibit 8). This increase in VMT would lead to 
higher MSAT emissions for the Build Alternative along the highway corridor, along with a 
corresponding decrease in MSAT emissions along the parallel routes. The emissions increase is 
offset somewhat by lower MSAT emission rates due to increased speeds; according to EPA’s 
MOBILE6 emissions model, emissions of all of the priority MSATs, except for diesel PM, 
decrease as speed increases. The extent to which these speed-related emissions decreases would 
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offset VMT-related emissions increases cannot be reliably projected due to the inherent 
deficiencies of technical models. Future year emissions for both the Build and the No Build 
Alternatives would likely be lower than present levels, as a result of EPA’s national control 
programs that are projected to reduce MSAT emissions.  

EPA has issued a number of regulations that will dramatically decrease MSATs through cleaner 
fuels and cleaner engines. Between 2000 and 2020, FHWA projects that even with a 64 percent 
increase in VMT, these programs will reduce on-highway emissions of benzene, formaldehyde, 
1,3-butadiene, and acetaldehyde by 57 percent to 65 percent, and will reduce on-highway diesel 
PM emissions by 87 percent, as illustrated in Exhibit 11. Local conditions may differ from these 
national projections in terms of fleet mix and turnover, VMT growth rates, and local control 
measures. However, the magnitude of the EPA-projected reductions is so great (even after 
accounting for VMT growth), that MSAT emissions in the study area are likely to be lower in the 
future with the proposed project. 

Exhibit 12. Vehicle Miles Traveled vs. Mobile Source Air Toxics 

 
Source:  FHWA 2006 
 

4.3 Indirect and Cumulative Effects and Benefits 
The air quality analysis described in this report was performed using projected traffic volumes 
for the future years. Therefore, the air quality analysis includes the indirect affects of the project 
and other traffic growth that would be associated with the project.  
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The air quality analysis evaluated projected traffic volumes and delays that incorporate 
anticipated traffic generation from planned development in the project area. Therefore, the air 
quality analysis includes the cumulative affects of the project and other traffic growth that would 
be associated with the project. 

5.0 Mitigation 
This section discusses potential mitigation measures that could be used to avoid or minimize 
effects on air quality. Potential mitigation measures are discussed for the temporary effects and 
the long-term effects of the Build Alternative only. 

5.1 Mitigation for Temporary Effects 
The following mitigation measures could be taken to avoid and minimize temporary effects on 
air quality. Mitigation measures include: 

• The Contractors would set up construction areas, staging areas, and material transfer sites 
in a manner that reduces standing wait times for equipment, engine idling, and the need 
to block the movement of other activities on the site. These strategies could reduce fuel 
consumption by reducing wait times and ensuring that construction equipment operates 
efficiently.  

As well as other possible air pollutant emission control measures (Associated General 
Contractors of Washington, 1997): 

• Spraying exposed soil with water or other dust palliatives, which are chemicals or 
compounds applied to road surfaces to reduce dust created by traffic, to reduce emissions 
of PM10 and deposition of PM. 

• Removing PM deposited on paved public roads to reduce mud and resultant windblown 
dust on area roadways. 

• Maintaining as many traffic lanes as possible during peak travel times to reduce air 
quality effects caused by increased congestion. 

• Placing quarry spall aprons where trucks enter public roads to reduce the amount of mud 
tracked out.  

• Using the Best Management Practice (BMP) of planting vegetative cover on graded areas 
that would be left vacant for more than one season to reduce windblown particulates in 
the area. 

5.2 Mitigation for Long-Term Effects 
Because the MSAT emissions are not expected to increase, impact on the climate changing GHG 
is expected to be minimal, no exceedances of the NAAQS are anticipated, and no significant 
adverse air quality effects are expected from the project. Therefore, no mitigation measures 
would be required.  
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6.0 Regulatory Compliance 
The project is located in an area designated as attainment, therefore, it is exempt from the 
project-level conformity criteria of the EPA Conformity Rule, and with WAC Chapter 173-420. 
Regionally significant projects must be included in a conforming MTP and TIP by the MPO. The 
SR 502 Corridor Widening Project is included in the latest version of the Southwest Washington 
RTC MTP and TIP.  

Conformity Finding: The project is exempt from the criteria of 40 CFR Part 93 and WAC 173-
420 for projects from a conforming plan and TIP. The project meets all of the hot-spot criteria of 
40 CFR Part 93 and WAC 173-420-065. The project meets the conformity criteria of 40 CFR 
Part 93 and WAC 173-420 and conforms to the SIP. 

7.0 Conclusion 
The purpose of the SR 502 Corridor Widening project is to improve highway safety and mobility 
on SR 502. The project would not have a significant effect on regional CO, PM10, PM2.5 and O3 
levels. The project is also predicted to benefit GHG levels. MSAT levels are predicted to 
decrease significantly in the future due to federally mandated programs. The project is not 
expected to impact this reduction. Based on the microscale CO analysis conducted, the project is 
not predicted to cause or exacerbate a violation of the applicable NAAQS. 

The project is on a conforming TIP and conforms to the SIP. The project has been found to 
conform to all the necessary criteria of 40 CFR Part 93 and WAC 173-420.  



SR 502 CORRIDOR WIDENING PROJECT 

Final Air Quality Discipline Report          18 
September 2008 

8.0 References 
Associated General Contractors of Washington. 1997. Guide to Handling Fugitive Dust From 
Construction Projects. Seattle, Washington. 

Ecology (Washington State Department of Ecology). 2000. 1999 Air quality trends in 
Washington. Olympia, Washington. 

Ecology (Washington State Department of Ecology). 2003. 2000-2002 Air quality trends. 
Olympia, Washington. 

Ecology (Washington State Department of Ecology). 2008. Air Quality Monitoring Data. 
http://www.ecy.wa.gov/programs/air/Air_Monitoring_Data/WAQA_Intro_Page.html (last 
accessed 24 June 2008) 

Ehrlich, P.R., A.H. Ehrlich, and J.P. Holdren. 1977. Ecoscience:  Population, resources, 
environment. W.H. Freeman and Company. San Francisco, California. 

EPA (U.S. Environmental Protection Agency). Ambient Monitored Data. AirData 
(http://www.epa.gov/air/data/geosel.html). 

EPA (U.S. Environmental Protection Agency). 1992. Automobiles and carbon monoxide. Fact 
Sheet Number EPA-400-F-92-005. Ann Arbor, Michigan. 

EPA (U.S. Environmental Protection Agency). 1993. Motor vehicle-related air toxics study. 
Report Number EPA-420-R-93-005. Ann Arbor, Michigan. 

EPA (U.S. Environmental Protection Agency). 1995. Compilation of air pollutant emission 
factors, Fifth Edition (AP-42). 

EPA (U.S. Environmental Protection Agency). 1997. Annual emissions and fuel consumption. 
Report Number EPA420-F-97-037. 

EPA (U.S. Environmental Protection Agency). 1999. Transportation air quality. 

EPA (U.S. Environmental Protection Agency). 2000a. Air quality index:  A guide to air quality 
and your health. Report Number EPA-454/R00-R005. 

EPA (U.S. Environmental Protection Agency). 2000b. Global warming and our changing 
climate. Report Number EPA 430-F-00-011. 

EPA (U.S. Environmental Protection Agency). 2001. The projection of mobile source air toxics 
from 1996 to 2007:  Emissions and concentrations (Draft). Report Number EPA-420-R-01-038. 

EPA (U.S. Environmental Protection Agency). 2002a. Latest findings on national air quality 
2001 status and trends. Report Number EPA-454/K-02-001. 

EPA (U.S. Environmental Protection Agency). 2002b. National air toxics assessment. 

FHWA (Federal Highway Administration). 2006. Interim guidance on air toxic analysis in 
NEPA documents. February 3, 2006. 

National Research Council. 1992. Rethinking the ozone problem in urban and regional air 
pollution. Washington, D.C. 

National Research Council. 2001. Climate change science:  An analysis of some key questions 
(Draft). Washington, D.C. 



SR 502 CORRIDOR WIDENING PROJECT 

Final Air Quality Discipline Report          19 
September 2008 

Parsons Brinckerhoff. 2008a. SR 502 Corridor Widening Project. Energy Discipline Report. 
September 2008. 

Parsons Brinckerhoff. 2008b. SR 502 Corridor Widening Project. Final Indirect Effects and 
Cumulative Effects Discipline Report. September 2008. 

Parsons Brinckerhoff. 2008b. SR 502 Corridor Widening Project. Revised Description of 
Alternatives Report. July 2008. 

Parsons Brinckerhoff. 2008d. SR 502 Corridor Widening Project. Transportation Discipline 
Report. February 2008. 

RTC (Southwest Washington Regional Transportation Council). 2007. Metropolitan 
Transportation Plan for Clark County. Vancouver, WA. 

SWCAA (Southwest Clean Air Agency). 2006. Supplement to the Washington State 
Implementation Plan for the Vancouver Portion of the Portland-Vancouver AQMA Ozone 
Maintenance Plan. Vancouver, Washington.  

SWCAA (Southwest Clean Air Agency). 2007. Vancouver Carbon Monoxide Maintenance Plan. 
Vancouver, Washington.  

TRB (Transportation Research Board). 2000. Highway capacity manual. 

USDOE (U.S. Department of Energy). 2002. Transportation energy data book: Edition 22. Oak 
Ridge National Laboratory. 

USDOT (U.S. Department of Transportation). 1998. Transportation and global climate change: 
A review and analysis of the literature. Federal Highway Administration. 

USDOT (U.S. Department of Transportation). 2001. Transportation conformity reference guide. 
Federal Highway Administration. 

Wayne, R. 1991. Chemistry of atmospheres. Oxford University Press, Oxford, England. 

Washington Climate Advisory Team. 2008. Leading the way:  A comprehensive approach to 
reducing greenhouse gases in Washington State. 

Washington Department of Transportation. 2008. Highways and Local Programs. State 
Transportation Improvement Program. 
http://www.wsdot.wa.gov/TA/ProgMgt/STIP/STIPHP.htm (last accessed 11 June 2008) 



 

 

This page intentionally left blank. 

 



SR 502 CORRIDOR WIDENING PROJECT 

 

 

 

 

 

 

 

 

Appendix A 

WASIST OUTPUT 
 



 

 

This page intentionally left blank



SR 502 CORRIDOR WIDENING PROJECT 

Final Air Quality Discipline Report          Appendix A 
September 2008 1 
 

 

WASIST Output is available electronically upon request. 




