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TRANSPORTATION AND AIR QUALITY PLANNING

TheHistory of the Clean Air Act

In order to provide an overview of the air quality requirements for the Boston Region
Metropolitan Planning Organization it is necessary to provide a history of actions taken
by the federal and state governments. Most actions regarding air quality control have
been the result of federal legidlation.

The federal government passed itsfirst air quality legislation in 1955 based on evidence
that air pollution in this country was becoming a national problem that was seriously
threatening human health and welfare. This original Clean Air Act was administered
under the US Department of Health, Education and Welfare and established that the
primary responsibility for the prevention and control of air pollution rested with state and
local agencies.

The Clean Air Act (CAA) of 1963 was signed into law following inadequacies in state
and local enforcement efforts, particularly in cases of interjurisdictional pollution. The
federal agencies expanded their involvement in training and technical assistance.
Research was expanded with attention being directed to motor vehicle exhaust and
sulfurous fuels. The development of ambient air quality standards and air quality criteria
was required to be used as guidelinesin establishing emission limitations for specific
sources of pollution. The CAA provided legal authority to the federal government for
dealing with interstate and intrastate problems.

The CAA was amended in 1965 to include the control of air pollution from motor
vehicles calling for the establishment of standards for emissions from all classes of motor
vehicles.

In 1967, the federal government called for a study of the need for air quality standards for
stationary sources of air pollution. It provided the authority to establish air quality
standards for sulfur oxides, particulate matter, carbon monoxide, hydrocarbons, and
nitrogen dioxide.

In 1970, the CAA was again amended and this legislation established the foundation for
the regulatory efforts to come in the next two decades. Under this act, the Environmental
Protection Agency (EPA) was established. The Act reaffirmed that the primary
responsibility for control and abatement of air pollution was with the states but pointed
out that federal assistance was essential. Primary and secondary ambient air quality
standards were defined for sulfur oxides, particul ate matter, carbon monoxide,
hydrocarbons, and nitrogen dioxide. It called for the development of State
Implementation Plans (SIP) to ensure the attainment of these standards by 1975. A SIPis
aplan that contains procedures and programs to monitor, control, maintain, and enforce
compliance with al national air quality standards.



The 1970 CAA was amended twice in the next decade. In 1974, it was amended to be
consistent with the Energy Supply and Environmental Coordination Act of 1974 and
extended transportation control deadlinesin 38 metropolitan areas.

In 1977, the CAA was again amended to extend the compliance deadlines imposed in the
1970 Act. Each state was required to designate nonattainment areas (or areas not meeting
the national air quality standards) for carbon monoxide, sulfur dioxide, nitrogen dioxide,
ozone (1-hour standard), and particul ate matter. The Act authorized EPA to impose
sanctions on highway funds and air pollution grantsif the SIP did not adequately address
the attainment issue. With a nonattainment status for ozone and certain locations for
carbon monoxide, the Massachusetts Department of Environmental Protection (DEP) was
required to submit a SIP to the EPA. The SIP was required to demonstrate how
attainment would be reached by 1982.

The Clean Air Act Amendments of 1990 (CAAA) built upon Congressional proposalsin
the 1980’ s and were designed to address the mgjor threats to the nation’ s environment
and health of the American people. They contained detailed mandates to the EPA to work
with the states to achieve cleaner air. In addition, the Intermodal Surface Transportation
Efficiency Act was signed in 1991 and the Energy Policy Act was signed in 1992. The
three Acts renewed the national efforts to reduce air pollution.

Ambient Air Quality Standards

As discussed above, the federal government was required to establish ambient air quality
standards for the protection of human health and welfare. The standards were established
with the adoption of the 1970 CAA for carbon monoxide, sulfur dioxide, nitrogen
dioxide, ozone (1-hour standard), and particul ate matter. M assachusetts was found to be
in nonattainment for the 1-hour ozone standard and the carbon monoxide standard.

Ozone

Unlike many other pollutants, ozone is not directly emitted from a specific source. Ozone
is formed when hydrocarbons or volatile organic compounds (VOC) and oxides of
nitrogen (NOx) chemically react in the presence of sunlight and warm temperatures.
Therefore, ozone is considered a summer pollutant and is monitored during the months of
April through October. The 1-hour ozone standard is 0.12 parts per million, averaged at
each monitor over one hour and not to be exceeded more than once per year. The hourly
values are determined by readings recorded at air quality monitors located throughout the
state. The 1990 CAAA further classified the 1-hour standard based on the severity of the
monitored levels of the pollutant. The classifications included marginal, moderate,
serious, severe, and extreme. An attainment date was al so set based on the severity of the
classification. The entire Commonwealth of Massachusetts was classified as serious
nonattainment for the 1-hour ozone standard with arequired attainment date of 1999. The
attainment date was later extended, first until 2003 and a second time until 2007.

In 1997, EPA proposed a new 8-hour ozone standard that would rescind the 1-hour
standard. Scientific information showed that ozone could affect human health at lower



levels, and over longer exposure times than one hour. This standard was challenged in
court and after alengthy legal battle, the courts upheld the new ozone standard. It was
finalized in June 2004. The 8-hour standard is 0.08 parts per million, averaged over eight
hours and not to be exceeded more than once per year. Nonattainment areas are again
further classified as marginal, moderate, serious, severe, and extreme, based on the
severity of the 8-hour values. Massachusetts has been classified as moderate
nonattainment for the 8-hour standard with an attainment date of 20009.

Carbon Monoxide

Carbon monoxide (CO) is a colorless, odorless gas that is formed when carbon in fuel is
not burned completely. CO can cause harmful health effects by reducing oxygen delivery
to the body's organs and tissues. EPA set two nationa health protection standards for CO:
aone-hour standard of 35 parts per million and an eight-hour standard of 9 parts per
million, both not to be exceeded more than once per year. The values are determined by
readings recorded at monitors located throughout the state. The 1990 CAAA further
classified the nonattainment areas based on the severity of the monitored levels of the
pollutant. The classifications are either moderate or serious based on the severity of the
monitored readings. Two separate areas were designated as moderate nonattainment in
the Boston MPO area— the first was the communities of Boston, Cambridge, Chelsea,
Everett, Malden, Medford, Quincy, Revere, and Somerville, and the second was
Waltham.

In December 1994, based on improved monitored levels of CO, DEP submitted a request
to EPA to redesignate the 9 communities of Boston, Cambridge, Chelsea, Everett,
Malden, Medford, Quincy, Revere, and Somerville to reclassify this area to attainment. It
included a CO emission budget that would comply with the air quality standards. The
request was approved and air quality conformity analyses must continue to be performed
in these communities to ensure that the emission budget is not exceeded and the standards
are maintained.

Asof April 2002, the community of Waltham was redesignated as attainment for CO
with an EPA-approved limited maintenance plan. In areas with approved limited
maintenance plans, federal actions requiring air quality conformity determinations are
considered to satisfy the “budget test”. Therefore, no analysisisrequired at the MPO
level. However, “project-level” conformity determinations for projects located in
Waltham are required and will continue to use a*hot-spot” analysis to ensure that new
projects do not contribute to increased CO emissions.

Particulate Matter

Particulate pollution is a mixture of microscopic solids and liquid droplets suspended in
air. Fine particles can be emitted directly (such as smoke from afire) or formed in the
atmosphere from power plant, industrial, and mobile source emissions. The original
standard for particulate matter was for particle matter 10 micrometers or lessin diameter
(PM10). Massachusetts has been in attainment for PM 1o. In 2004, EPA established a
standard for particulate matter for finer particulates less than or equal to 2.5 micrometers
in diameter. These particles can get deep into the lungs, and some may even get into the



bloodstream. EPA has recently designated nonattainment areas for PM, 5. Massachusetts
has been designated as attainment for PM 5,

M assachusetts Effortsto Reduce Emissions From M obile Sour ces

The Massachusetts Department of Environmental Protection (DEP) is required to develop
an emission inventory of all sources of air pollution. With the inventory information they
are required to establish emission budgets for these sources. These budgets contain the
allowable emissions from each category in order for the state to be in compliance with
the national ambient air quality standards.

Three budgets are developed by DEP — one each for point sources, area sources, and
mobile sources. Point sources include stationary commercial and industrial sources
emitting more than a specified quantity of pollutants. An area source is any source of air
pollution that is released over arelatively small area but which cannot be classified asa
point source. Such sources may include certain off-road vehicles and other small engines,
small businesses and household activities, or biogenic sources such as aforest that
releases hydrocarbons.

A mobile source is a non-stationary source of air pollution such as cars, trucks,
motorcycles, buses, and locomotives. The Boston Region Metropolitan Planning
Organization (MPO) assists DEP in the development of the budget by running its
transportation demand model to provide mobile source emissions from the Boston region.
These emissions are combined with emissions from the other MPOs throughout Eastern
Massachusetts to determine the total emissions budget from the mobile sector. Once the
budget is established, the MPO, along with the other MPOs in the nonattainment area, are
responsible for complying with that mobile source emission budget, which includes
emissions associated with on-road mobile sources (cars, trucks, buses) and off-road
sources (locomotives and passenger ferry services) in the submittals of subsequent
Regional Transportation Plans (RTP) and Transportation Improvement Programs (TIP).

Also as part of the budget development, DEP submits a number of measuresin their SIP
to control the emission of pollutants from mobile sources. Specific programsin the SIP
include the motor vehicles inspection and maintenance program, the use of cleaner
gasoline, and transportation control measures. A transportation control measure is any
measure directed toward reducing emissions of air pollutants from transportation sources
by improving traffic flow, reducing congestion, or reducing vehicle use.

Transportation control measures (TCMs) were included in SIP submissions by DEP to
the EPA in 1979 and 1982 and those submitted as part of the Central Artery/Tunnel
project (see Appendix A). TCMsin the 1979 and 1982 SIP submissions include such
programs as the construction of the Red Line from Quincy to Braintree, the establishment
of the MBTA’s park and ride program, and parking freezes.

TCMswere aso submitted as a SIP commitment as part of the Central Artery/Tunnel
project mitigation. A number of projects that have already been implemented include the



Framingham Commuter Rail Extension to Worcester, Ipswich Commuter Rail Extension
to Newburyport, additional park and ride facilities, and a high occupancy vehicle lane on
the Southeast Expressway. In addition, projects were included that are not yet completed.
They include the Arborway Restoration Project, the Green Line Extension to Medford
Hillside and the Red Line/Blue Line Connection projects. The specific SIP submission
for these projects was included as the transit regulation in 310 Code of Massachusetts
Regulations (CMR) 7.36. A copy of thisregulation is provided in Appendix B.

An Administrative Consent Order (ACO) signed by the Executive Office of
Transportation and Construction and the Executive Office of Environmental Affairson
September 1, 2000 updated the status of the SIP projects included in 310 CMR 7.36 that
were not yet completed. It reconciled and adjusted dates of completion for these projects.
A copy of the 2000 ACO is provided in Appendix C.

An amended ACO was recently signed in January 2005, which outlines revised
schedules, mitigation measures, a supplemental environmental project, and financial
penalties to address violations, by the transportation agencies in meeting public transit
commitments that are part of mitigation measures for the Central Artery/Tunnel project.
A copy of the revised 2005 ACO is provided in Appendix D.

Reevaluation Processfor Specific SIP Commitments

At thistime, several SIP TCM commitments remain outstanding. The Office of
Commonwealth Development (OCD), the Executive Office of Transportation (EOT) and
DEP are interested in reevaluating these projects to ensure that any further transportation
investments fund the best regionally significant projects that meet air quality goals and
requirements. The projects to be evaluated include the Green Line Arborway Restoration,
Blue Line Connection to the Red Line, and the Green Line Extension to West Medford.
The Green Line Arborway Restoration is currently in the environmental review process,
while both the Blue Line Connection to the Red Line and the Green Line Extension to
West Medford arein theinitial planning stages and are scheduled for completion in
December 2011.

With Central Artery construction nearing completion, the original transportation projects
included in the SIP to meet the air quality goals of the Region need to be reevaluated,
largely because transportation planning and decision-making have changed significantly
since adoption of these Central Artery/Tunnel SIP commitments.

In 2003, the Massachusetts Bay Transportation Authority (MBTA) completed its long-
range planning document — the Program for Mass Transportation (PMT). The PMT isthe
foundation for transit capital planning in Eastern Massachusetts, and this document
prioritized projects within modes and by investment category. The PMT expanded on the
evaluation criteriathat were used in previous PMTs, and determined overall project
ratings including factors such as utilization, mobility, cost effectiveness, air quality,
service quality, economic and land use impacts, and environmental justice. The PMT
rated the Arborway Restoration, Blue-Red Connector and Green Line to West Medford



Projects as medium priority rapid transit expansions. The PMT ratings suggest that these
projects may no longer be the best investments for the region.

In the current RTP, the MPO used the PMT ratings to select transit projects. Despite
their medium rating within the PMT, the Boston Region MPO did prioritize funding for
these projects because they are SIP commitments, and the Commonwealth is required to
show timely implementation of the TCMs.

The Romney Administration has placed a significant emphasis on objective criteria, and
this focus has been reflected within the transportation decision-making process. In 2003,
EOT developed objective criteria, and presented them to the Commonwealth’s MPOs and
the genera public. The Boston Region MPO had already begun work on objective criteria
and its criteriawere similar to those devel oped for statewide use. The MPO applied the
objective criteriato their 2005-2009 TIP. The use of objective selection criteriain
programming funds is an important change within the Commonwealth. The State, along
with its MPOs, has adopted a more rational, transparent approach to project prioritization.

For these reasons, OCD, EOT, and DEP, along with other partners, are beginning the
process of reexamining the Blue-Red Connector, Green Line Extension to West Medford,
and Arborway Restoration Projects. OCD, EOT, and DEP recognize the importance of
this effort, since the timely implementation of TCM’sis critical for the Commonwealth to
achieve air quality conformity and its air quality goals. A timeline for the reevaluation
process isincluded in Attachment D.

M PO Responsibilitiesfor Air Quality Analyses

All MPOs designated as nonattainment for the air quality standards and that receive
federal transportation funding are required to follow all federal regulationsin the
allocation of those funds. The 1990 CAAA requires all MPOs to perform conformity
determinations to demonstrate that their plans, programs, and projects are consistent with
the SIP for attaining the air quality standards. In a conformity determination, the MPO
must certify that all activities outlined in their RTP and TIP:
e Will not cause or contribute to any new violation of any standard in any area,
o Will not increase the frequency or severity of any existing violation of any
standard in any area, and
e Will not delay the timely attainment of any standard or any required interim
emission reductions or other milestones in any area.

To determine conformity, the MPO must show consistency with the mobile source
emission budget that is determined by DEP. An air quality conformity analysisis
conducted to evaluate changes in ozone precursors (V OCs and NOx) emissions and
carbon monoxide emissions due to implementation of projectsinthe RTP or TIP. Thisis
done using transportation modeling procedures and assumptions following EPA’s
conformity regulations. In addition, the MPO must include all transportation control
measures that have been outlined in the SIP in the RTP and show that they are being
implemented in atimely manner. Conformity determinations are generally performed on



the RTP, which should include all regionally significant projects (those projects that add
capacity to the regional highway and transit system over the timeframe of the RTP). A
shorter less detailed conformity determination is provided for the TIP, generally stating
that all projectsin the TIP come from a conforming RTP.

In addition, to conformity determinations, the MPO must perform air quality analyses for
projects that are funded in the TIP under the funding category of Congestion Mitigation
and Air Quality (CMAQ). All projects funded under this category must show that they
improve air quality by reducing emissions of pollutants.

Next Seps for the MPO
Thefollowing are air quality activities that the MPO will be involved in this current
calendar year.

Conformity Re-Determination of the 2004 Regional Transportation Plan — One of the
first actions required of the MPO this year will be to perform a new conformity
determination for the existing 2004 RTP. As discussed above, the new 8-hour ozone
standard was adopted June 15, 2004. The SIP will have to be revised to include 8-hour
emission budgets for al sources (mobile, stationary, and area) and may have to be revised
to include additional measures in order to attain the 8-hour standard. The new SIP
revisions are due to EPA in 2007. However, conformity regulations require that once a
new standard is set, the conformity on existing documents must be redetermined within 1
year. Therefore a conformity determination on the current 2004 RTP must be approved
by EPA and in place before June 15, 2005.

Under the federal regulations, DEP is required to submit al SIP revisions for the
attainment of the 8-hour standard by 2007. At that point a new mobile source emissions
budget will be determined for the attainment of the new standard. Since M assachusetts
was classified nonattainment for the 1-hour standard and an emission budget was set, the
MPO isrequired to use the current budget for this conformity determination and all
others until the new 8-hour budget is submitted in 2007. Therefore, the only change to the
conformity determination due in June 2005 will be to add the analysis for the new
attainment year of the 8-hour standard and to use new emission factors that incorporate
any changes to programs used as inputs to the MOBILE 6 emission model for al

analyses years.

State Implementation Plan Reevaluation Process — This year, the MPO will be involved
in the reevaluation of the SIP commitments as discussed earlier in this paper. Any
changes in the SIP commitments would require the revision of the current RTP with a
revised conformity determination.

2006-2010 Transportation Improvement Program — The MPO must identify projectsto be
included in the 2006-2010 TIP that will be funded under the CMAQ funding category.
Air quality analyses will be required for these projects to show that they provide a
reduction in emissions. A conformity determination of the TIP will be required that states
that the projectsin the TIP come from a conforming RTP (as long as no regionally
significant projects are considered and included in the TIP).
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