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IMPACTS OF TRANSPORTING FREIGHT 
[bookmark: _GoBack][image: ]The movement of freight comprises an essential part of the economy at local, state, national, and global levels, and provides needed goods, services, and employment for our communities.  Nevertheless, freight transportation also often comes with negative impacts.  Local communities are impacted by freight transportation related noise, air pollution, and traffic congestion.  Entire regions often bear the brunt of these impacts through poor regional air quality and traffic issues.  Large, heavy duty vehicles such as trucks, trains, and cranes traditionally use diesel fuel and cargo ships use bunker fuel on trans-oceanic voyages.  In addition to the large vehicles, the industry also uses a wide variety of smaller equipment such as individual refrigeration units on truck trailers, forklifts, and on-board ship equipment that run continuously or for long periods of time on diesel fuel.  The emissions generated by burning diesel fuel include diesel soot, other particulate matter (PM), nitrogen oxides (NOx), sulfur oxides (SOx), and other air pollutants that cause health and environmental problems.   Children, the elderly, and those in poor health are particularly impacted by these air pollutants. 
 (
Interstate 710- Long Beach
)The environmental impacts of freight transportation vary by location.  In many cases, freight-related activities are located in or adjacent to low income or 
otherwise disadvantaged communities.  The impacts and the potential solutions are highly dependent on the specific location of the freight activities.  The challenge is how to mitigate these impacts without harming community well-being and the economy.  While addressing community and environmental issues is essential, it is one of several complicated considerations that must be addressed in the context of the level of impact, specific location, and other needs.  Overall, there must be a long-term vision of addressing these issues, with specific actions identified to attain that vision.   California’s freight industry is working in partnership with regulatory agencies, communities, and transportation agencies to meet these challenges and provide a freight transportation system that is reliable and efficient while supporting a prosperous economy, and addressing social equity and environmental needs. 
Community Health
Community impacts from the freight industry, emissions from freight vehicles/equipment being a primary concern, have been long-standing issues.  Recent studies show direct correlation between the proximity of community residents to heavy freight industry activity and increased incidence of serious resident health problems such as asthma, other respiratory ailments, cancer, cardiovascular disease, and premature death.[footnoteRef:1]  The impacts are not limited to health concerns; issues such as noise, traffic congestion, water quality, blight, and vibrations from heavy vehicles also affect the quality of life in many communities. [1:  The Pacific Institute, Paying With Our Health, The Real Cost of Freight Transport in California and At a Crossroads in our Region’s Health: Freight Transport and the Future of Community Health in the San Francisco Bay Area, http://pacinst.org/issues/environmental-health-and-justice/freight-transport-justice] 

The freight industry is widely distributed within California along and near truck and rail corridors, railyards, warehouse districts, sea and airports, intermodal transfer facilities, agricultural processing plants, and industrial and manufacturing facilities.  Therefore, the impacts from the freight industry are also widely distributed.  The worst effects are often borne by the communities residing near the freight corridors and facilities, while the benefits of freight movement are shared by a larger population at the regional, State, or national level.  Housing and schools are often located near or immediately adjacent to freight facilities, with the communities surrounding the freight network typically being minority, low income, and disproportionately impacted by environmental pollution.  Many of California’s most densely populated communities also have the greatest amount of freight activity.  The connection between location and exposure impacts prompted the California Air Resources Board (ARB) to develop recommendations for locating new sensitive land uses in its Air Quality and Land Use Handbook[footnoteRef:2]. This handbook includes recommendations for minimum location distances of sensitive land uses—such as residences, schools, day care centers, playgrounds, and medical facilities—to highways and high-traffic roads, distribution centers, rail yards, and port facilities. [2:  http://www.arb.ca.gov/ch/landuse.htm] 

Widely available demographic analysis tools applied to U.S. 2010 Census data enable project, corridor, sub-regional and regional  analyses of “disadvantaged” communities based on a variety of data sets (attributes) including income, number of housing units, age, ethnicity and others that typify environmental justice populations that have been traditionally underrepresented in planning processes.  Merging the data with mapping software provides a geographic representation of selected community attributes in relation to the freight system.  Refining the analysis to examine a specified distance (buffer) from a freight corridor or other freight facility can provide planning level information regarding potentially impacted community members that corresponds to the selected attribute and housing locations close to freight facilities. 
The maps contained in Figures 3-5.1, 3-5.2 and 3-5.3 provide examples of two attributes (median household income and number of housing units) that were applied in three regions of the State that have high freight volumes and high populations.  Census Blocks that overlap with the specified  buffer distance, (for the accompanying maps either 600 or 1,000 feet as reported on the maps) are included in their entirety even though many of the Census Blocks extend beyond the buffer distance.  This is necessary because available data at the mapping scale does not enable us to determine specifically where people live within the Census Blocks.  Such detailed information would be more appropriate at the project level.  Very large Census Blocks are typically either sparsely populated or are an intact facility such as an airport, seaport, or military base.
Disadvantaged communities can be represented by many attributes and for the purposes of demonstrating the analysis method for the CFMP, we selected median household income for Census Blocks located within 600 feet of the proposed federal Primary Freight Network in Southern California and the San Francisco Bay Area.  And, we selected the number of housing units located within 1,000 feet of Class 1 railroad tracks in the San Diego region.  We also could have selected education level, employment, age, or other attributes.  This information is important because it informs the planning process whether low income households are disproportionately located close to freight related emission sources, emissions that have been found to be particularly potent in causing health problems and premature death.  Where there is also a high number of housing units of low income households, those areas may need (or require) additional analytical studies in the planning and project development processes to identify and address freight impacts and mitigations.  The potential benefits to communities for conducting such analyses is enormous and would be a worthy topic for a large study involving multiple agencies and stakeholders, a task that is beyond the scope, resources, and schedule of this plan. 
As discussed elsewhere in the CFMP, the widespread implementation of new technologies, energy sources and operations practices will be essential to reducing and eventually eliminating many of the negative impacts from the freight industry.  Great progress has already been made and current programs are building on those successes to garner greater impact reductions.  Where it is found that disadvantaged communities suffer disproportionally high levels of impacts, those communities may be particularly well suited for the early implementation of improved approaches to impact reduction.  Such communities may also be well suited for proactive efforts to improve the environment, not just reactive efforts related to traditional freight projects.  In its letter to the U.S. DOT regarding the proposed national Primary Freight Network, California recommended that community and environmental improvement projects be specifically eligible for federal freight funding.  This is an aspect of the California Freight Mobility Plan vision of “ensuring a prosperous economy, social equity, and human and environmental health.”





[image: ]Figure 3-4.1:  Primary Freight Network with Disadvantaged Communities,                                Southern California Region
 (
The depicted highway corridors are included in the U.S. DOT proposed national Primary Freight Network.  These highways have among the highest truck volumes in the nation.  Some of the corridors have a continuous series of U.S. Census Blocks with Median Household Income of less than $48,706, which is 80 percent of the statewide Median Household Income, and thus having the designation of a disadvantaged community.
)



[image: ]Figure 3-4.2:  Primary Freight Network with Disadvantaged Communities, 
San Francisco Bay Area

Figure 3-4.3:  Primary Freight Network and Housing Units, 
San Diego Region
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Beyond the impact of exposure to emissions from freight sources, noise and traffic congestion also play a large role in the quality of life in communities surrounding freight facilities.  Noise-induced hearing loss can impair the quality of life through a reduction in the ability to hear important sounds and to communicate. Some of the other effects of noise, such as sleep disruption, the masking of speech and television sound, and the inability to enjoy one's property or leisure time also impair the quality of life. In addition, noise can interfere with the teaching and learning process, disrupt the performance of certain tasks, and increase the incidence of antisocial behavior.[footnoteRef:3] Traffic congestion caused by the freight industry has several adverse effects upon local communities including, but not limited to: increased idling and emissions from passenger vehicles and trucks, reduced economic productivity, increased fuel costs, and stress.  [3:  http://www.nonoise.org/library/suter/suter.htm
 ] 

In order to better understand community perspectives regarding freight impacts, Caltrans conducted a series of focus groups in early 2013 with representatives from community groups that are concerned and involved in related issues.  (See Appendix G - Stakeholder Survey Report) Focus groups were held in Fresno, Oakland, Los Angeles, and San Bernardino.  During the sessions, it was found that most respondents agreed that negative effects of freight include impacts to health, noise, air quality, traffic, vibration, pavement damage, and disproportionate impacts to environmental justice communities.  Participants also identified positive effects from the freight industry, particularly in relation to job creation and employment.  The majority of participants believed that areas for improvement include efficiency, safety, green technology, collaboration with the public and environmental justice communities, and rail improvements.  Although it was recognized that efforts are being made to varying degrees to address sustainability goals, the participants suggested that more should be done to reduce impacts through green technology, innovative funding, more rail systems, double tracking existing rail lines, and the use of rail over trucks for hauling long distances.  
Air Quality and Climate Change
Transportation is the largest contributor to greenhouse gas (GHG) emissions, with transportation sector tailpipe emissions accounting for about 38 percent of emissions, and is the primary source of smog creation and toxic air pollution in the State.  Emissions from freight equipment represents about 10 percent of statewide GHG emissions, about 70 percent of statewide diesel PM emissions which are both a toxic air pollutant and the component of black carbon that is a powerful short-lived climate pollutant, and about 45 percent of statewide NOx emissions (California Air Resources Board, Board presentation, January 2014).[footnoteRef:4]   [4: 4http://www.arb.ca.gov/board/books/2014/012314/14-1-5pres.pdf] 

The State of California has long been known for stringent air quality standards.  In recent years, the State passed legislation with several mandates setting the context for needed emission reductions and improvements to community health, as displayed in Figure3-5.1 below.  The Global Warming Solutions Act [Assembly Bill (AB) 32, Nunez, Chapter 488, Statutes of 2006] [footnoteRef:5] requires California to reduce GHG emissions to 1990 levels by 2020, and to maintain and continue reductions beyond 2020.  Governor Brown reaffirmed California’s commitment to reduce GHG emissions 80 percent from 1990 levels by 2050 (Executive Order S-03-05[footnoteRef:6]) in Executive Order B-16-2012[footnoteRef:7] by establishing a parallel transportation sector target.  In addition, mandatory regional criteria pollutant reduction targets will be established in the 2016 State Implementation Plan (SIP) with expected reductions on the order of 90 percent below 2010 levels in the South Coast and similar reductions in the San Joaquin Valley by the year 2032 in order to meet the national ambient air quality standard for ozone in 2032.   [5:  AB 32: http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.html]  [6:  http://gov.ca.gov/news.php?id=1861]  [7:  http://gov.ca.gov/news.php?id=17472
] 

Figure 3-4.4:  Air Quality and Climate Change Planning Horizons
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In 1998, California identified diesel exhaust PM as a toxic air contaminant based on its potential to cause cancer, premature death, and other health problems, with fine particulate matter (PM2.5) being particularly damaging to human health.  The most vulnerable segments of the population are children whose lungs are still developing and the elderly who may have other serious health problems.  Ongoing research continues to evaluate the exposure and serious health effects of diesel PM. 
The ARB is the California state regulatory agency charged with developing regulations, strategies, and programs to reduce the emission of smog-forming pollutants, toxics and GHG emissions from mobile sources such as automobiles, trucks, construction equipment, and other vehicles.  The ARB works in partnership with local air districts that have additional responsibilities to reduce emissions.  The ARB, along with its air district partners, administers grant and incentive funding to assist trucking and freight operators to purchase cleaner-than-required vehicles/equipment or comply with regulations early.    In addition, ARB along with the California Pollution Control Financing Authority, administers a loan assistance program which provides participating financial institutions incentives to make loans to small businesses for compliant trucks, buses, and retrofit devices.  These funding programs are discussed in depth in Chapter 1.1 and include the Carl Moyer Program, Proposition 1B Goods Movement Emission Reduction Program, the ARB Air Quality Improvement Program (AQIP), and the California Energy Commission’s (CEC) Alternative and Renewable Fuel and Vehicle Technology Program.
The current federal funding transportation authorization, Moving Ahead for Progress in the 21st Century Act (MAP-21[footnoteRef:8]), establishes policy to improve the condition and performance of the national freight network and sets national performance goals for the Federal-Aid Highway Program in seven areas including environmental sustainability.  To evaluate progress in meeting those performance goals, the United States Department of Transportation (U.S. DOT) must establish performance measures in the seven areas including traffic congestion and on-road mobile source emissions.  In addition, U.S. DOT is tasked in the national freight strategic plan with identifying best practices for improving the performance of the national freight network and mitigating the impacts of freight movement on communities.  Many of the programs being implemented in California can serve as best practices. [8:  http://www.fhwa.dot.gov/map21/
] 

Progress in Reducing Emissions from Freight Sources 
California has already made significant progress reducing emissions from its freight system.  Through regulations, incentives, enforcement agreements, seaport and industry initiatives, project mitigation, and land use decisions, California has reduced diesel PM emissions—along with the associated health risks—by 70 percent at the largest ports and 50–70 percent at the highest-risk railyards since 2005.  However, more needs to be done to continue to reduce the impacts from air pollution, including diesel PM at the local level, ozone at the regional level, and GHGs at the global level. 


Figure: 3-4.5:  Progress in Reducing Freight Emissions in California with Existing Programs (Tons/Day)
[image: ]








Source: ARB January 2014; http://www.arb.ca.gov/board/books/2014/012314/14-1-5pres.pdf
Maritime
The 11 publicly owned California deepwater seaports and their maritime industry partners are committed to reducing the environmental impacts associated with the maritime industry and have implemented strategies including clean air programs, shore side power options, ship speed reduction, and other environmental initiatives to reduce emissions.  The privately owned cargo port at Benicia and other privately owned marine terminals are also taking actions to reduce impacts.
In 2006, in an effort to reduce emissions and improve air quality, the Ports of Los Angeles[footnoteRef:9] and Long Beach[footnoteRef:10] (San Pedro Bay Ports) established the Clean Air Action Plan (CAAP)[footnoteRef:11].  The plan includes milestones, goals, and recommendations for air quality improvements.  The CAAP committed the ports to reduce emissions of diesel particulate matter (PM), nitrogen oxides (NOx) and sulfur oxides (SOx) by 45 percent over a five year period, ending in 2011.  Largely due to the Clean Truck Programs adopted by the ports and the vessel fuel regulations for cargo ships established by ARB, the ports exceeded the 45 percent goal.  The CAAP was updated in 2010 to include new goals and strategies to further reduce port related health risks and emissions based on clean air targets set by state and federal regulatory agencies. [9:  http://www.portoflosangeles.org/]  [10:  http://www.polb.com/default.asp]  [11:  http://www.cleanairactionplan.org/] 

As a part of the Maritime Air Quality Improvement Plan (MAQIP)[footnoteRef:12], the Port of Oakland[footnoteRef:13] has committed to reducing seaport related diesel health risks by 85 percent by 2020 from a 2005 baseline.  The Port of Oakland has a Comprehensive Truck Management Program (CTMP)[footnoteRef:14] that requires the Port’s drayage trucks to meet the specified emission requirements established by ARB in effect in January of each year.  [12:  http://www.portofoakland.com/pdf/environment/maqip090515.pdf]  [13:  http://www.portofoakland.com/]  [14:  http://www.portofoakland.com/maritime/ctmp.aspx] 

The niche ports have also established short and long term strategic air quality implementation plans.  These plans identify projects and programs that will keep the Ports in compliance with environmental regulatory commitments and also identify projects and programs that encourage pollution prevention and natural resource protection.  
In addition to air emissions, ocean-going vessels delivering goods to California ports can, if not properly managed, also cause adverse impacts on California's marine and onshore environments.  Ballast water systems are integral to shipping operations as they are used to stabilize and improve maneuverability of vessels.  However, ballast water can cause a number of problems when water from one port area is discharged or exchanged in a different port by introducing non-indigenous species to the environment.
The Marine Invasive Species Program was set in place in 1999 by the California State Lands Commission to prevent non-indigenous species from being released from commercial vessels into California waters.  The program was reauthorized and expanded in 2003 with the Marine Invasive Species Act.  To provide continued protection to the marine environment, the State Water Resources Control Board is coordinating with the State Lands Commission on an approach for developing appropriate performance standards for treating ballast water from ships.  
Freight Rail
The two Class 1 railroads serving California, Union Pacific Railroad (UP) and BNSF Railway, have signed two voluntary agreements with ARB to address air quality issues.  In the first agreement, signed in 1998, the railroads voluntarily agreed to achieve a fleet average of the cleanest locomotives available at the time of its implementation by 2010 in the South Coast Air Basin.  The second, signed in 2005, requires that the railroads significantly reduce diesel emissions by implementing a statewide idling reduction program, perform health risk assessments at all major rail yards, use ARB Diesel to conduct smoke tests on locomotives, and coordinate with communities.[footnoteRef:15]   [15:  CARB Statewide Railyard Agreement, http://www.arb.ca.gov/railyard/2005agreement/2005agreement.htm] 

Beginning in 2015, new locomotives will be required to meet Tier 4 emissions standards, which reduce NOx emissions by 76 percent and PM emissions by 70 percent compared to current Tier 3 standards.  These locomotives, which rely on exhaust after treatment technologies and engine improvements to achieve the more stringent standards, are under development but not yet deployed. The U.S. EPA projects that by 2023, 34 percent of the nationwide Class I line-haul fleet will be Tier 4. The South Coast Air Quality Management District (SCAQMD) has recently proposed an emission control measure that calls on the ARB to pursue enforceable mechanisms within its authority to achieve 95 percent or greater introduction of Tier 4 freight locomotives in the South Coast Air Basin by 2023.   This could potentially be achieved through a similar MOU to the one signed by the ARB and freight railroads in 1998 that lead to early introduction of Tier 2 and Tier 3 locomotives. A similar commitment has been offered by SCRRA for early introduction of Tier 4 locomotives in passenger service. 
In order to further reduce emissions, the railroads are also implementing low emission technologies including cleaner burning locomotive engines, multiple smaller engines (GenSets) within a locomotive, and testing the use of natural gas as a fuel source for locomotives-rather than exclusively using diesel fuel.  Additionally, the UP and BNSF railway companies have implemented, or proposed the use of, electric wide-span cranes at some new intermodal transfer facilities.  However, it is not yet feasible to install/retrofit these cranes at all intermodal facilities.  These cranes produce zero on-site emissions and can capture regenerative power each time they lower a load.
Trucking
Trucking is the most frequently utilized freight mode in California, moving approximately 82 percent of all goods (by weight)[footnoteRef:16] with more than 80 percent of all communities depending solely on trucks for freight delivery.[footnoteRef:17] The ARB estimates approximately 100,000 drayage trucks operate statewide, with nearly 20,000 frequently servicing ports and rail yards.   [16: 16 2007 BTS/US Census Commodity Flow Survey: Shipment Characteristics by Mode of Transportation for State of Origin]  [17: 17 American Trucking Association website http://www.trucking.org] 

Through advancements in engine technology and fuel refinements, new diesel truck engines produce 98 percent less PM and NOx emissions than a similar engine manufactured prior to 1990.  Sulfur emissions from diesel engines have also been reduced by 97 percent since 1999.  California has the most strict, in-use regulations in the United States, implementing multiple regulations that apply to on-road diesel trucks including the Truck and Bus Regulation, Drayage Truck Rule, Tractor-Trailer Greenhouse Gas Reduction Measure, Periodic Smoke Inspection Program, Emission Control Label, and Commercial Vehicle Idling.  These regulations and programs have helped California to have the lowest emission truck fleet in the nation, perhaps even the world. 
In order to help offset some of the economic impacts from the regulations to the trucking industry, there are incentive programs to encourage the use of more efficient vehicles.  These programs include vouchers designated for the purchase of approved electric and partial hybrid electric vehicles and price reductions for Class 7 or 8 natural gas trucks, and funds for modernizing existing fleets.  However, the majority of cost of the regulation is borne by the private sector trucking industry.[footnoteRef:18] [18:  ARB Diesel Activities – Mobile Vehicles and Equipment, http://www.arb.ca.gov/diesel/mobile.htm] 

Air Cargo
Air cargo is the most polluting method for freight movement per unit of transported freight, particularly for GHG’s[footnoteRef:19].  As such, the industry is implementing a number of emission reduction measures including lighter weight aircraft, more efficient external fan engines, and operational changes or flight paths that consume less fuel.  The Environmental Protection Agency (EPA) has implemented the Federal Aviation Administration Continuous Lower Energy, Emissions, and Noise (CLEEN) program[footnoteRef:20] to achieve NOx emission reductions from new aircraft.  This program includes three levels of emission reductions in NOx and greenhouse gas in an increasing percentage of new aircraft engines between 2015 and 2035. [19:  http://www.epa.gov/otaq/aviation.htm#regs]  [20:  https://www.faa.gov/about/office_org/headquarters_offices/apl/research/aircraft_technology/cleen/
] 

Since air cargo aircraft and passenger aircraft with belly cargo provide services within the State and travel to other states and countries are regulated by federal law and international agreements, aircraft related impact reduction initiatives are beyond the scope of this plan.  However, there are ground-side initiatives that reduce air cargo related impacts including the use of natural gas and electric powered ground equipment, the replacement of fueling trucks with pipelines that deliver fuel directly to the aircraft gate, and aircraft idling reduction protocols that are sometimes supported by plugging the aircraft into a power source (similar to shore power for marine vessels) so that engines can be shut off but on-board aircraft power systems remain functional.
Looking Forward
Even with the accomplishments to date, additional improvements are still needed to meet air quality mandates.  To achieve our multi-pollutant emission reduction goals over the long-term, California must transition from the existing diesel/petroleum-dependent freight system into a system that is dominated by zero and near-zero emission engines for trucks, locomotives, cargo-handling equipment, ships, and aircraft.  California must also support the parallel development of the necessary supporting infrastructure, and implement logistical/efficiency improvements to reduce the negative impacts of freight transportation emissions.  To help achieve these goals, the ARB recently introduced the Sustainable Freight Initiative (Initiative) which is a broad, multi-decade effort to develop, help fund, and implement the changes necessary to achieve a sustainable freight system[footnoteRef:21].  The Initiative will engage all freight stakeholders building upon and coordinating with current and ongoing discussions, such as, with the California Freight Advisory Committee.  Freight projects that are identified in and implemented under the CFMP should each contribute toward meeting the goals of the Initiative.  This should be one of the criteria used to select projects for funding under all publically funded freight programs. [21:  http://www.arb.ca.gov/gmp/sfti/sfti.htm] 

The ARB’s 2014 Sustainable Freight Strategy (Strategy) is a one-year effort to produce a document developed in the context of the Initiative and represents the next milestone in defining what is necessary to move California toward a sustainable freight system.  The ARB is working with stakeholders, including Caltrans, on the Strategy throughout 2014 and 2015.  This work recognizes the equally important priorities of transitioning to cleaner, renewable energy sources, providing reliable velocity and expanded system capacity; integrating with the national and international freight system; and supporting clean air and healthy communities.  The Initiative also recognizes the value of: keeping California’s ports and logistics industry competitive; supporting the delivery of California’s products locally and to other states and countries; creating jobs in California and training local workers to support the new transport system; increasing energy security; and improving mobility.
In addition to these issues, as well as modal, and facility specific initiatives, California will continue to rely on the California Environmental Quality Act (CEQA)[footnoteRef:22] and the National Environmental Protection Act (NEPA)[footnoteRef:23] to provide the necessary environmental process for analyzing freight related projects and programs for their impacts and mitigation.  These State and federal laws ensure that construction and infrastructure projects in California receive scrutiny and consideration of significant environmental impacts, project alternatives, and mitigation measures are addressed in a public manner with the opportunity for public input. [22:  http://resources.ca.gov/ceqa/more/faq.html#enforce]  [23:  http://www.epa.gov/compliance/nepa/index.html] 
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